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The microwave spectrum of acetaldehyde is critically reviewed and supplemented with 
spectral frequency calculations derived from the rotation-internal rotation analysis. A 
simultaneous analysis of the torsional ground state, v t = 0, and first and second torsionally 
excited states, v t = 1 and 2, was carried out. The primary objective of this review is to 
provide radio astronomers with complete spectral coverage over the range of 900 MHz to 
500 GHz for the ground state and covering rotational quantum number, J, from 0 to 26. 
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1. Introduction 

The present work is a critical review that is intended to 
update and augment the previous review on the acetaldehyde 
CH3CHO molecule. l It is part of a series of critical reviews 
on molecules identified in interstellar molecular clouds. Pre­

dicted and observed transition frequencies, energy levels, 
and line strengths are provided for the rotational levels with 
J ~ 26, K ~ 14. These rotational transitions belong to the first 
three torsional states (labelled v t= 0, 1 and 2) (instead of 
only the ground state V t= 0 in Ref. 1) and cover the range 
between 900 MHz and 500 GHz. The present review is based 
on almost entirely new laboratory measurements or remea­
surements and represents an improvement of about an order 
of magnitude in predictive accuracy. 

alAlso at Laboratoire associe aux Universites P. et M. Curie et Paris XI. 
©1996 by the U.S. Secretary of Commerce on behalf of the United States. 
All rights reserved. This copyright is assigned to the American Institute of 
Physics and the American Chemical Society. 
Reprints available from ACS; see Reprints list at back of issue. 

2. Organization of Tables 

In the following subsections we describe the sources of the 
microwave and far-infrared rotational transition frequencies, 
and the molecular constants employed in the analysis. The 
objective of this review is to provide a complete and accurate 
set of transition frequencies and transition intensities for the 
three lowest torsional energy levels of acetaldehyde over the 
frequency range from 900 MHz to 500 GHz. 

2.1-Molecular Parameters 

The rotational parameters, centrifugal distortion param­

eters, internal rotation parameters and interaction parameters 
between internal rotation and global overall rotation in Table 
1 were obtained from a non-linear least-squares fit of micro­
wave and far-infrared measurements in the first three tor­
sional states (vt=O, 1, and 2) of the ground vibrational state 
of acetaldehyde 12CH312CH160.2 Reference 2 is the fifth of a 
series of five papers2- 6 on thc infrared and microwave spec­

trum of acetaldehyde describing in detail the global fit of 
3108 transitions (1014 microwave vt=O-O lines, 840 micro­
wave V t= 1-1 lines, 430 microwave vt=2-2 lines, 420 far­
infrared (FIR) V t= 1-0 lines and 404 FIR vt=2-1 lines) to 
48 parameters. 

The fit, which uses the "rho axis method" (RAMf in a 
version slightly extended from the literature,8-12 achieves an 
overall unitless weighted standard deviation of 1.06 and in­
cludes essentially all available infrared and microwave tran­
sitions involving torsional levels below the torsional barrier. 
The use of a non-principal axis system (the RAM axis sys-

0047 -2689/96/25( 4 )11113/98/$22.00 1113 J. Phys. Chern. Ref. Data, Vol. 25, No.4, 1996 



1114 KLEINER, LOVAS, AND GODEFROID 

TABLE I. Torsion-rotation parameters used in the global tit of transitions for the v1=0, 1, and 2 torsional states of acetaldehyde. 

Operatora Parametera Value (cm-1)b Operator Parametera Value (em-I)" 

!(1-cos JU) V3 407.94707(3GO) -P4 AJ 0.321170(568) X 10-6 

P; F 7.655853(1234) _p2p~ D..JK -0.2848(222) X 10-5 

PaPa p 0.329088(472) -P~ D..K 0.124563(418)X 10-3 

P; A L884874P6(l778) -2p2(Pt- P~) 8J 0.7503 1(280) X 10-7 

pl B 0.348716329(914) - {P: .(P~- P;)} 81( ()'?'?~'?'?(1091)( 10-5 

p2 
c C 0,303177697(272) (PaPb+PbPa)p2 DabJ 0.88594(1200) X 10-6 

(P aPp+ PpP p) Dab -0.12270925(584) (P~Pb+PbP~) DabK O.21285(1352)X 10-4 

p4 k4 -OA31347(396)X 10-3 (I-cos 6a)p2 Nu 0.47946(482) X 10"'4 
I a 
2(1-cos 6a) , V6 -12.91775(1518) (I-cos 6a)P~ K2 -0.27910(702) X 10-3 

HI-cos 3a), P~ Y7 -0.044534(616) p~pl Mv 0.220(264) Xl 0-'6 

P~Pa k3 -.0.836331(804) X 10-3 2P!(P~-P~) C3 -0.1486(1284) X W-8 

{(l-cos 3a),P aP a} k6 -0.03274(368) p~PaP2 k3J -0.2234(414)X 10-7 

p;p2 Gv -0.28425(628) X 10-5 p~p4 8v 0.491 (242) X 10- 10 

pip~ k2 O,1)83767(1180}>< 10-3 p;p~p2 k2J -O.2451(280)X 10-1 

2P~(Pb-P~) Cl -0, 14158(686)X 10-5 P;P~ k2K 0.8678(864)XIO-7 

Pa(PaPb+PbPa) l1ab OA21 1 (208) X 10-4 2P;'(P~- p~)p2 ClJ -0.9522(940) X 10- 10 

sin3a(PaPb+ PbPa) Dac -0,1371(262)X 10-2 (l-cos 3a)p4 Iv -0.8705(530) X 10-8 

(I-cos 3a)p2 Fv 0.558698(882) X 10-3 (I-cos 3a)p~p2 kSJ 0.2830(I786)X 10-7 

(I-cos 3a)P~ ks -0.03117(238) (I-cos 3a)P: Ik 0.8039(I774) X 10-6 

(I-cos 3a)(Pz- P;) C2 0.205262(956) X 10-3 PaP~ lk 0.6666(542) X 10-7 

(l-cos3a) (PaPb+PbPa) dab 0,210277(574) X 10-2 PaP~p2 Au -0.1 1298(874) X 10-7 

p aPap2 Lv 0.6005(206) X 10-5 p!p2 HKJ -0. 19824(l676) X 10-8 

PaP! k] -0.559586(644)X 10-3 P~ HK 0.11290(I438)X 10-7 

Pa{Pa,(P~-P~)} C4 -0.42896(1694) X 10-5 

Pr:t(P~Pb+PbP~) 8ab 0.5981(330)X 10-4 

aNotation of Refs. 2, 11, and 12. {A,B}==AB+BA. The product of the parameter and operator from a given row yields the tenn actually used in the 
vibration-rotation-torsion Hamiltonian, except for F, p, and A, which oecur in the Hamiltonian in the fonn: F(P a+ pP a)2+ AP~. 

bAll values are in em -], except p, which is unitless. The uncertainties shown are two standard deviations and refer to the corresponding last three or four digits. 

tern can be obtained by a rotation about the y-axis from the 
principal axis system by an angle 8RAM =4.54°, which is the 
angle that diagonalizes the inertial moment matrix) has the 
consequences that the rotational parameters and the centrifu­
gal distortion parameters as well as the dipole moment com­
ponents given here must be subjected to the inverse rotation 
when comparing them with corresponding parameters de­
fined in the principal axis (PAM) system. Specifically, we 
use a right-handed axis system with the a-axis pointing to­
ward, and the b-axis pointing away from the oxygen atom, 
since this is consistent with the negative sign for Dab used in 
almost all fits of acetaldehyde data in the literature. The ro­
tation matrix for converting vector components (e.g., compo­
nents of the dipole moment operator fL) from the PAM to the 
RAM system then becomes: 

I:LM =[ ~:;nee :: : II:tM ' (I) 

where (J is 4.54°. The signs of the dipole moment compo­
nents must also be chosen consistent with the positive a and 
b axis directions. Following the chemist's convention of di­
rectmg dIpole moment vectors from the positive to the nega­
tive charge, as common1y used a1so in the microwave 
literature,13,14 fLa is given with a positive sign and J.Lb with a 
negative sign in Sec. 2.2 below. (Note also that the cosinu­
soidal variation of ).La and fLb' as well as the sinusoidal 
variation of J.Le (Ref. 7) are set to zero for intensity calcula­
tions in the present review.) 

J. Phys. Chern. Ref. Data, Vot. 25, No.4, 1996 

2.2 Microwave Transitions 

Table 2 contains the predicted and observed rotational 
transitions .. for acetaldehyde. For each spectral line the first 
two groups of columns contain the quantum numbers of the 
upper and lower state v t , J, Ka, Kc for the asymmetric rotor 
in a given torsional state, v to with rotational state designa­
tion, J, Ka, Kc. (Note that transitions with dKa~2 are not 
present, since the'y have ne'ither been observed nor calcu­
lated.) For the A symmetry species (u = 0), a parity quantum 
number (P = + or -) is also given following the convention 
adopted in Refs. 2-6. Also following Refs. 2-6, for the E 
symmetry species (u = 1), the Ka quantum number presented 
in Table 2 has a signed value. The quantum numbers for a 
given transition are followed by the observed transition fre­
quency and the experimentally estimated uncertainty in 
MHz. In the next column, calculated transitions are pre­
sented which were computed from the molecular parameters 
of Table 1, and are followed by the calculated uncertainties 
given in parentheses. The uncertainties represent twice the 
standard deviation from the least-squares analysis (i.e. 95% 
ronfitipnrp ]pvp]s) ~nrl wprp p~tlmMf'.r1 from thf'. v::lri~nr:p--

covariance matrix as described by Kirchhoff. ls 

The next column shows transition dipole matrix element 
squared or transition intensity. The total internal rotation line 
I)LH:Il~Lll b (;ak:ulaLc;U a~: 
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where a is the direction cosine matrix. The subscript Z refers 
to the direction of polarization and a or b refer to RAM axes. 
The absolute nuclear spin statistical weight factors, the abso­
lute partition function and the Boltzmann factors were sup­
pressed. Fourier expansion for each dipole moment compo­
nent, f-Gg' is defined by Eq. 19 of Ref. 7 for the case of an 
internal rotor molecule. However, for the pre~ent calcula­

tions, we use only the first term for f-Ga and f.i-b in that equa­
tion, which represents the permanent dipole moments. The 
usual factoriz~tion of Eq. (2) into the sum of products of the 
dipole moment component squared times a line strength fac­
tor is not possible here because of extensive even and odd 
AKa and AV t mixing of the torsional wave functions. Bos­
sert, et al. 14 reported the dipole moment components in the 
principal axis frame: f-G~AM=8.392(14)X 10-30 em 
(2.5160(43) D), J.lbAM=-3.569(22)XIO-30 em 

1.0700(65) D). These values must be converted to the 
RAM framework using 0 RAM given above yielding the val­
ues for the intensity calculation: J.l~M=8.083(14)X lO-30 

C m (2.4234(43) D), p,~M= -4.222(22) X 10-30 em 
(-1.2658(65) D). Note that Bossert, et al. 14 use a reversed 
b-axis compared to the present work, thus, their f.i-b is posi­
tive rather than negative as required by the axis orientation 
chosen here. Two cautionary comments on the calculated 
intensities are in oreIer here. First, for A species tr~n~ltion" 
certain selection rules on the parity (corresponding to 
Al<HA2 overall selection rules) must be obeyed. However, 
calculations were carried out without factorizing the A block 
uf the Hamihunian iIllu A 1 and A 2 submaUices. As a conse~ 
quence, the parity of the numerically generated eigenvector 
is not well defined when K -type doublets remain degenerate 
within energies of the order of machine round-off error. In­
tensities for such cases were obtained by calculating both the 
formally parity-allowed and the formally parity-forbidden 
components of a given K -type doublet transition, and then 
ascribing all the calculated intensity to the two parity 

allowed transitions. Second, for some high J and/or K re­
gions, as yet unstudied torsion-rotation perturbations occur. 
For such perturbed regions (empirically identifiable by very 
irregular changes in the calculated energy and/or intensity 
with J, for a given v t and K a' or even when an expected 
transition is missing), predicted values given in the present 
review will be unreliable. An intensity cutoff value of 10-8 

was used to limit the transitions reported in Table 2 to only 
those which might be observable. Since the line strength val­
ues are given to four decimal places, there are a few cases 
where exponential notation is used when the value is less 
than IXIO-4, e.g. 3.2E-5 should be interpreted as 

3.2XIO-s
, 

The torsion-rotation energy of the lower state is shown in 
the following column with units of em -I. The torsional zero 
point energy of the 00,0 A +state, 75.357 em-I, has been 
subtracted from all energy levels. The last column is the 
reference from which each of the measured lines was ob­
tained, which is composed of the first three letters of the first 
authors last name and the last two digits of the year of pub­
licatioll. In scvclal casers an aSlerirsk ("') pn:::\,;cLlers the lefcL­

ence, which signifies that the measured frequency was ex­
cluded from the fit but was reported in the reference cited. 

Table 2 is a frequency-sorted list of calculated and ob­
served transitions for both the A and E states and v t :::; 0, 1, 2. 
In previous publications in this series of reviews we have 
reported a J -sorted list as well; however, since the predicted 
spectrum of acetaldehyde is so voluminous, we have elimi­
nated the J~sorted tables. 

The previous reports on acetaldehyde2- 6 contain consider­
able detail on the measurements and methods of analysis, as 
well as statistics on the various data sets employed. The 
reader is encouraged to consult these references for more 
details. One of the authors, l.K., will provide the data set and 
program employed in the review upon request. 

2.3 List of Symbols 

a,b,c 
laa ,!bb ,Icc ,lab 

IlJ ,6.JK ,ilK' OJ, OK 

HK},HK 
P 

F 

"Rho axis" (RAM) labels (and not principal axis labels); defined in Ref. 7. 
lxx are the moments of inertial and lab is the product of inertia in the a, b, c-RAM axis system 
with the sign choice of Ref. 9. 

Moment of inertia of the CH3 internal rotor. 
Rotational parameters A ~ lJ~ C; Dab arises from the use of i1 lJuu-pIim.:ipal axi:; :;y:;lem (see 

Eqs. 2-29 of Ref. 9 interchanging the a and c axes): 

hb 1 /i
2
hb ~12 I ' B "') 2 2' C=Ji?J2Jce , 

bb+ ab .... (lbb+1ab I 

Quartic centrifugal distortion constants multiplying operators defined according to Watson. 16 

Sextic centrifugal distortion constants multiplying operators defined according to Watson. 16 

Internal rotation interaction con<;;r~nt:9 

p = U;b + l~b) 1/2/ 0'/(1 bbI aa - I~b)' 
Internal rotation constant: 9 

F=n2(l bb1aa -/~b)/21 O'(lbb1aa -10'1 bb - J~b)' 
Threefold and sixfold component of torsional barrier. 

V( a) tv3( 1 cos 3a) + tv6( 1 - cos 6a). 

Components of the electric dipole moment along the RAM axes. 

J. Phys. Chem. Ref. Data, Vol. 25, No.4, 1996 
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J 
Ka 
Kc 
V t 

Total rotational angular momentum quantum number. 
Projection of J along the principal a-axis in the limiting prolate symmetric top. 
Projection of J along the principal c-axis in the limiting oblate symmetric top. 
Principal torsional quantum number in the high barrier limit. 

A(i.e., Al orA 2),E Torsion-rotation symmetry species, representing irreducible representations of the symmetry 
group of the internal rotational Hamiltonian. 

P', p" Parity quantum number, + and -, for the A species. A + and A - labels correspond to A 1 and 
A 2, respectively, of the G 6 group for even J + v t and to A 2 and A 1 for odd J + v t in the ground 
vibrational state. Prime (') is for upper state and double prime(") is for lower state. 
Total rotational angular momentum. 
Projection on the RAM a-, b-, or c-axes of the total rotational angular momentum. 
Torsional angular momentum. 
Torsional angle around internal rotation axis. 
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3. ACETALDEHYDE SPECTRAL TABLES 

The molecular parameter~ employed in the global fit of the 
rotational spectrum of acetaldehyde for vt=O, 1, and 2 are 
given in Table 1. The calculated spectrum for the three low­
est torsional states of acetaldehyde is given in Table 2. Ref­
erences to the experimental data shown in Table 2 follow the 
table in Section 3.1. 
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TABLE II. Microwave transitions of CH3CHO in order of frequency. 

o 
2 

o 
o 
2 

2 

o 
o 

I 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 

2 
o 

2 
o 
2 

1 
o 
o 
o 
I 
o 
1 
o 

I 

o 
o 

o 
I 

o 
o 
o 
o 

o 

Jf 

17 
21 

?h 

1 
12 

I 
6 

25 

8 
24 

I 
23 

8 
7 
4 

2 

22 
6 

12 
2 

15 
22 

7 
2 
9 

21 
10 
9 
2 
5 

10 
2 
8 
3 

9 
21 
20 

9 

4 
25 
20 

19 
8 

10 

6 
II 

7 
25 

19 

25 
18 
9 

-3 
4 

-1 

1 
-2 

·1 
2' 

-1 

-1 
-1 

-1 

2 
2 
2 
2 
2 
2 

-1 
2 
1 
1 

2 

2 

-1 

3 
2 

o 
-2 

1 
2 
3 

-1 

I 
-1 
-1 

2 

-I 

1 

-3 
-2 

4 
-I 

-I 

o 

15 
18 -
o -

26 
o -

11 
o -
4 + 

25 

5 + 
2 
7 

24 
o 

23 

6 + 
5 + 
2 
1 
o 
J 

22 
4 

12 
1 -

14 
22 
5 
1 -
9 + 

21 
7 -
7 + 
1 
5 + 
8 
1 -
6 + 
o 
9 

21 
20 

9 
6 

25 + 
20 
19 
8 
& + 
5 -
8 

6 
23 
19 
7 + 
2 -

19 -
25 
18 

2 -

o 
2 
1 
o 
o 
2 
2 
o 
o 
2 
1 
1 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
1 
2 
o 
2 

2 
o 
2 
2 

o 
o 
o 
I 

o 
1 

o 

1 

o 
o 
I 
o 
1 
o 
o 
o 
o 

o 

Jff 

16 
22 

26 
1 

11 
1 
6 

25 
7 

7 
24 

1 
23 

7 
4 

2 
5 

22 
6 

11 
2 

14 
22 

7 
2 
8 

21 
11 

9 
2 
4 

9 
2 
8 

4 

8 
21 
20 

8 

24 
20 
19 

10 

5 
12 

8 
26 
19 
9 

21 
24 
18 

-4 
3 

o 
1 

-3 
1 
2 
o 
2 

-I 
-2 

o 
-I 

o 
2 
2 

-2 
-2 
-2 

2 

o 
-2 
-2 

1 
-3 
o 

-2 
1 
2 
o 
2 
2 

~1 

2 

2 
o 
o 
o 
2 

-2 
-1 

2 
o 
o 

'2 

2 
-2 
-1 
-I 

o 

o 
-2 
-I 

13 
19 -

1 + 
26 

1 + 
9 

1 + 
5 -

25 
6 -

o 
5 

24 
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20 
6 
7 
4 

22 + 
20 
19 
6 
9 -

4 -
10 

8 
26 
19 
8 -

3 + 
16 -
22 
18 

8 

3 + 

Observed 
frequency (unc.)/ 

MHz 

1065.075(0.005) 

3195.167(0.010) 

5778.030(0.040) 

6187.027(0.040) 

6390.085(0.040) 

Calculated 
frequency (unc.)/ 

MHz 

909.890(0.043) 

965.873(7.496) 
969.553(0.001) 

1028.183(0.006) 
1065.076(0.000) 
1135.778(2.724) 
1187.919(0.017) 
1252.287(0.001) 
1301.490(0.007) 
1347.923(0.041) 
1395.763(0.043) 
1640.957(0.029) 
1642.930(0.007) 
1849.634(0.007) 
2067.633(0.008) 
2242.596(0.068) 
2243.316(0.002) 
2329.424(0.014) 
2330.147(0.014) 
2339.083(0.015) 
2379.327(0.013) 

2593.293(0.008) 
2594.589(0.011) 
2697.535(0.082) 
2908.995(0.004) 
2949.123(0.127) 
3124.619(0.028) 
3175.727(0.008) 
3195.162(0.001) 
3208.602(0.010) 
3240.248(0.009) 
3432.212(0.052) 
3514.956(0.106) 
3525.230(0.004) 
3537.839(0.775) 
3539.240(0.064) 
3563.633(0.051) 
3712.724(0.003) 

3780.301(2.821) 
3838~168(1.814) 
3850.349(0.029) 
4031.357(0.009) 
4068.413(0.009) 
4328.597(0.006) 
4482.899(0.050) 
4677.892(0.570) 
4723.064(0.030) 
4991.568(0.009) 
5104.625(0.039) 
5253_34.2(0 159) 

5420.015(0.025) 
5479.965(0.03 I) 
5664.911(0.010) 
5709.312(0.669) 
5763.793(0.030) 
5777.879(0.004) 
5818,778(0.008 ) 
5938.232(0.178) 
5972.237(0.564) 
6147.062(0.009) 
6186.965(0.005) 
6 I 88.451 (1.659) 
6389.933(0.002) 

Line 
strength a 

1.3491 
4.6867 
9.6081 
6.5£-8 
9.4857 
0.0002 
9.1274 
7.7720 
1.5E-7 
6.2575 
0.0170 
1.3702 
3.1E-7 
3.1329 
6.2£-7 

5.4353 
6.6913 
0.1538 
0.0222 
0.0013 
0.6505 

1.2E-6 
1.8301 
0.4756 
5.3645 
0.2797 
0.0009 
3.3760 
5.2690 
1.2239 
2.3£3-6 

1.6587 
4.7770 
4.3122 
2.8846 
0.0106 
5.0579 
5.8557 

0.0909 
0.3852 
0,0016 
4.2£-6 
1.I203 
4.3570 
0.0404 

0.3394 
0.0027 
7.6£-6 
0.9707 
4.234.9 

0.9837 
2.0872 
0.1809 
0.3022 
0.0047 
5.1850 
3.7841 
3.8555 
0.3338 
1.3£-5 

4.5747 
0.4467 
3.6878 

Energy 
lower st./ 

112.586 
446.455 
145.652 

218.878 
2.202 

311.623 
259.169 

19.794 
202.864 
286.239 
144.949 
167.673 
187.455 

2.242 
172.650 
291.416 

24.287 
12.709 
10.136 
8.207 

15.925 

158.449 
19.784 

192.278 
146.904 

225.326 
300.833 

24.284 
3.452 

29.543 
144.852 
191.379 
297.239 

3.500 
264.828 
184.962 
260.427 

29.419 

287.223 
293.139 
287.195 
131.858 
29.566 
29.422 

154.162 
202.709 
274.160 
119.468 
165.965 
303_707 

158.836 
199.953 
24.095 

219.102 
261.731 

35.191 
148.780 
187.853 
202.708 
107.680 

35.197 
287.553 

5.326 

Ref.b 

G0T73 

FOU74 

SCH79 

SCH79 

SCH79 
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TABLE II. (Continued.) 

2 
o 
o 
o 
o 
1 
2 
o 
I 
2 
o 
o 
o 
2 
o 
o 
o 
o 
2 
o 
2 
o 
1 
o 
o 
o 
o 
o 
2 
o 
1 
o 
() 

o 
1 
o 
o 
o 

o 

o 
o 
() 

o 

I 

o 
() 

() 

f) 

(J 

Jf 

2 
15 
3 
7 

17 
II 
18 
II 
25 
4 

17 
1 

17 
11 
7 

12 

12 
13 
18 

I 

18 
9 

17 
22 
10 
13 
10 
7 
8 

11 

10 
:3 

16 

II 

11 
7 
7 

13 
4 

12 

16 
II 
6 

12 

-+ 
1:\ 
J. 

15 
18 

10 

-+ 
15 

20 
11 

II 
10 

o 
-3 

-3 

2 
2 
o 
1 
3 

-1 

-[ 

2 

2 

2 
2 

1 

5 
-1 

4 
2 

-2 
2 
2 

-2 
o 

-1 

2 

2 

2 

-2 
I 

-1 

-I 
-1 

I 

o 

2 
13 
2 
6 

14 -
9 

18 
10 -
23 + 
4 
2 -

14 
1 

17 
9 + 
6 

10 ' 

10 
12 -
14 ..;.. 

1 

13 -
9 

17 
, 18 + 

8 + 
12 

7 
8 
8 

16 
o 
9 + 
8 -
6 
5 + 

12 
3 -

10 

:3 
16 
9 
5 

10 + 
3 

12 
3 

15 
16 + 

10 
:3 -

IS 
3 + 

16 + 
9 + 
7 --

9 

8 

U t" 

2 
o 
o 
o 
o 

2 
o 

2 
o 
o 
o 
2 
o 
o 
o 
o 
2 
o 
2 
o 
1 
o 
o 
o 
o 
o 
2 
o 
I 
o 
o 
o 
1 
o 
o 
o 

o 
2 

2 
o 
o 
o 
o 
2 

o 
o 
o 

() 

(J 

J" 

1 
14 
3 
6 

16 
12 
18 
12 
26 

3 

16 
2 

17 
11 
6 

11 

11 
12 
19 

19 
8 

17 
21 
10 
12 
10 
8 
9 

12 
II 
2 

16 
2 

10 
12 
6 

12 
4 

11 

4 
16 
12 
7 

12 
4 

12 
J. 

15 
19 
6 

9 
4 

15 
2 

21 
11 
in 
11 
11 

KLEINER, LOVAS, AND GODEFROID 

2 
-1 

2 
4 

-2 
o 

1 

-I 
I 
4 
o 
o 
2 
2 
3 

3 
3 
4 
o 
4 

-2 
o 

2 
3 

-2 
-1 

o 
-2 

\ 

o 
o 
3 

2 
-2 

-3 
3 
o 
2 

-3 
-1 

o 
2 
I 
o 
o 

o 
J 

4 

12 
3 
4 

13 -
11 
18 
11 -

26 + 
2 
3 + 

12 
2 

17 
10-
5 
I) + 
8 
9 -

15 + 
2 

16 -
7 

17 
17 + 
9 -
9 
9 
8 
9 

11 
II 

16 
2 
8 + 

11 -
5 
8 + 

10 
4 + 
9 

1 
16 
11 
7 

1\ -
4 + 

10 
4 

15 
17 + 

9 

4 + 
J5 
2 -'-

17 + 
10 -
8 + 

J() 

9 

Observed 
frequency (unc.)I 

MHz 

6545.420(0.040) 

7391.311(0.004) 

7661.224(0.020) 
7877.613(0.020) 

7937.634(0.050) 
7984.916(0.020) 

824.34.76(0004.) 

8556.062(0.010) 
8570.750(0.020) 
8839.309(0.020) 
8840.555(0.050) 

8908.261 (0.050) 

9110.013(0.004) 

9240.920(0.004) 

9370.618(0.020) 
9443.908(0.050) 
9542.776(0.020) 

9917.636(0.020) 

10648.419(0.004) 
10649.654(0.020) 
10720631 (0004) 

12014.990(0.004) 

12158.0S9(0.020) 

12366.328(0.020) 
J 2~93.030{O.OOO) 

Calculated 
frequency (unc.)/ 

MHz 

6416.996(0.026) 
6525.403(7.021) 
6545.442(0.003) 
6849.369(0.009) 
6914.820(0.042) 
6928.327(0.014) 
6992.809(0.031 ) 
7038.299(2.201) 
7049.377(0.677) 
7125.938(0.028) 
7126.827(0.101) 
7346.105(0.042) 
7391.310(0.00.3) 

7523.815(0.009) 
7551.298(0.228) 
7661.259(0.008) 
7877.635(0.012) 

7937.659(0.015) 
7984.939(0.013) 
8058.867(7.954) 
824.3 4.67(0 am) 
8252.003(7.959) 
8397.010(0.010) 
8427.621(0.031) 
8483.502(0. 179) 
8556.070(0.005) 
8570.738(0.015) 
8839.282(0.006) 
8840.638(0.009) 
8898.966(4.966) 
8908.318(0.014) 
9019.763(0.070) 
9109.997(0.003 ) 
9145.486(0.008) 
9240.944(0.004) 
9270.205(0.051 ) 
9370.608(0.011) 
9443.957(0.009) 
~542.755(0.OQ9) 

"9599.428(0.045) 
9699.024(0.013) 
9917.G49(0.015) 

\ 0055.938(2.685) 
10080.227(0.031) 
10267.678(0.042) 
10436.801 (0.039) 

10505.237(0.318) 
10648.424(0.004) 
10649.582(0.015) 
107')0 61 R(O 004) 

11030.590(0.008) 
11486.804(4.269) 
11568.897(3.443) 
11720.480(0.028) 
11726.950(2.024) 
11876.865(0.168) 
1 J 953.648(0.030) 
12015.012(0.004) 
12149.090(0.171) 
12 I 58.072(0.007) 
12270.907(0.047) 
12366.314(0.007) 
12493.058(0.0]5) 
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Line 
strengtha 

0.2589 
0.0011 
3.5023 
0.3846 
2.9723 
0.8271 
0.0080 
3.6492 
0.3074 
0.8060 
3.5271 
1.3613 
0.4618 

2.3£-5 
3.7782 
1.3898 
2.1226 

0.8728 
2.2068 
2.9987 
o "qOI'i 

2.9983 
0.0959 
0.0133 
3.8634 
4.6310 
1.5127 
4.3908 
0.9416 
1.4909 
1.1694 
0.3986 
0.0591 
4.0£-5 
0.1265 
1.7466 
2.0030 
1.0016 
1.1288 
2.1098 
2.9504 
1.2445 

0.2531 
0.0219 
1.9523 
0.9026 

3.3863 
2.8450 
0.6862 
27979 
0.0001 
4.7397 
0.8454 
0.5897 
0.3234 
2.7072 
0.0355 
1.2070 
3.6143 
4.1632 
1.4980 
4.0733 
(),9280 

Energy 
lower st./ 

cm- 1 

143.707 
345.953 

5.376 
19.871 

112.647 
56.338 

249.905 
310.584 
218.870 
148.414 
262.313 
112.610 

1.996 

96.495 
310,819 

19.794 
56.622 

56.635 
64,379 

420.335 
1 Q?7 

420.329 
29.422 

238.683 
187.85\ 
41.600 
64.369 
41.608 
24.095 

299.193 
56.338 

184.780 
3.617 

85.913 
1.996 

191.482 
56.328 
19.784 
24.043 

206.594 
151.282 
56.569 

289.885 
228.066 
198.178 
160.920 

318,574 
7,824 

64,299 
7.'8.76 

75.933 
392.702 
289.835 
145.848 
299.193 
264.828 
218.053 

3.452 
173.923 
48.646 

184.621 
48.655 
49JJ68 

SCH79 

KLE91 

BAU76 
BAU76 

BAU76 
BAU76 

KI,Rc)1 

BAU76 
BAU76 
BAU76 
BAU76 

BAU76 

KLE91 

KLE91 

BAU76 
BAU76 
BAU76 

DAlJ76 

KLE91 
BAU76 
KLE91 

KLE91 

BAU76 

BAU76 
BES80 



TADLC II. (Continued.) 

o 
2 

o 
o 
1 
o 
o 

2 
o 
o 
2 
I 
o 
o 
2 
o 
() 

o 
1 
o 
o 

1 
o 
o 

1 
o 
o 

o 

2 
2 

o 
o 

o 

1 
o 
o 

o 

() 

J' 

21 
13 

8 
5 

14 

12 
20 
15 
14 

13 
15 
10 
10 

10 
10 

5 
24 

13 
10 
8 

13 
6 
5 
5 

13 
4 

24 
12 
20 
13 
12 
13 
2U 

13 
20 
II 
5 

3 
12 
15 
6 

10 
12 
I4 
18 

15 
9 
J 

13 
26 
18 

o 
4 

-2 
-1 
~ 
5· . 

4 
I 
2 
4 
3 

-3 
1 

2 

2 

-I 
-1 

3 
-2 
-1 

1 

-1 

2 
4 

-2 
2 
2 
4 

-3 
2 

-1 
1 

I 
-1 
-4 

o 
O· 

-2 
o 
o 
() 

o 
o 
4 
I 

o 
I 

-I 

-3 
-2 

17+ 
13 

8 + 
4 

14 
11 -
15 -

11 
14 

11 + 
12 -
7 

4 
8 

10+ 
6 
4 -

24 + 
3 
3 + 

13 
10 
6 

11 

4 -
4 

13 
3 -

24 

10+ 
17 -

12 

10 
11 
16 -r 
10 
18 ~ 

II 
4 -

3 + 
12 
12 
6 

10 
12 
12 ~ 
16 + 

I 

I + 

1 + 
1 
1 -,-

II -

9 

12 -

26 

16 

V til 

o 
2 

o 
o 
I 
o 
o 

2 
o 
o 

o 
o 
2 
o 
o 
o 
1 
o 
o 

I 
o 
o 

I 
o 
o 
2 
2 
o 
2 
2 

1 
2 
2 
2 

2 
o 
o 

o 

1 
o 
o 

2 
o 

o 
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In 

2 
22 
12 

7 

14 
11 
21 
16 
14 

13 
16 
11 

11 

5 
11 
9 
6 
6 

23 
6 
6 

13 
9 
9 

12 
5 

5 
13 

23 
12 
19 
12 
12 
14 
19 

14 

19 
10 
5 

4 
12 
16 
7 
9 

12 

14 
17 
1 
o 
o 
o 
o 
o 

16 

8 
o 

12 
26 
17 

-} 

3 
-2 

2 
1 
o 

4 
3 
o 
2 

2 
-2 

I 
2 
2 
2 
1 
2 

1 
o 
2 

-2 
-3 

2 
1 

-1 
o 
J 
2 
2 

-3 
-2 
-3 

5 

2 
3 
o 
1 

o 
o 

-3 
-I 

1 
o 
2 
4 

-} 

o 
o 
o 
o 
o 

:: 
o 
2 

-2 
-4 
-1 

2 
20 + 
10 
5 + 
5 

14 
8 -

18 -

13 
14 
12 -

13-
9 

10 
5 + 
9 + 
7 + 
4 
5 -

21 + 
5 

6 + 
13 
7 
7 

9 
4 
5 + 
5 

13 
4 -

21 
II -
14 -

10 
II 
12 
l.J-r 

13 

17 
10 
5 + 
4 + 

12 
14 
7 
8 

12 
13 -

13 + 
I 
o + 
o 
o -;­
o 
o + 

14 + 
7 
o 

11 -

25 
14 
6 

Observed 
frequency (unc.)/ 

MHz 

12635.239(0.004) 

13145.960(0.000) 

14456.880(0.000) 

[4549.240(0.080) 

14691.111(0.020) 
14 766.065( 0.020) 

15164.478(0.020) 

15525.100(0.030) 

15727.190(0.020) 

15968.452(0.020) 
15988.730(0.020) 

16682.008(0.020) 

16846.003(0.020) 

19225.551 (0.040) 
19262.140(0.004) 
19265.133(0.004) 
19268.17 1(0.040) 

19455.673(0.040 ) 

J 9589.1 08(0.040) 

. Calculated 

frequency (unc.)1 
MHz 

12635.228(0.004) 
12714.417(7.693) 
13072.098(0.098) 

13118.086(0.034) 

13145.980(0.010) 
13189.094(0.007) 

13905.048(0.060) 
13923.742(0.171) 
13925.500(0.037) 

14037.933(0.030) 
14211.710(0.431) 

14451.724(0.037) 
14456.870(0.015) 

14484.142(2.657) 

14548.871(0.019) 

14691. 103(0.Ol 1) 
14/66.U94(U.011) 

14854.972(3.547) 
15164.449(0.008) 
15416.215(0.476) 
15525.307(0.010) 
15596.302(0.026) 

15618.788(0.007) 
15727.210(0.011) 
15815.799(0.061) 

15843.931 (0.034) 
15869.206(0.047) 

15968.461 (0.005) 
15988.693(0.005) 

16306.080(0.029) 
16439.930(0.023) 
16669.072(0.470) 
16682.022(0.010) 
16754.726(7.976) 
16843.317 (2. 782) 
16845.977(0.010) 
16975.169(6.916) 
17048.572(7.968) 

17136.528(0.107) 

17249.1'71 (4.345) 

17764.932(2.266) 
17811.594(0.252) 

18126.477(0.788) 
18302.017(0.006) 
18411.689(0.039) 
18561.436( 1.569) 
18704.22 J (4.994) 
18710.54 1(0.029) 

18764.418(0.570) 
18904.520(0.047) 
19034.210(1.064) 
19225.540(0.002) 
19262. 141 (O.OO}) 
19265.13 7(0.00 I) 
19268.160(0.002) 

19455.653(0.014) 
19499.285(0.036) 
19539.575(0.042) 
19589. J 26(0.019) 

19833.358(2.188) 
20029.3 J 2( 1.176) 

201 I I.349(0.049) 
1m?? ';: 1 R(()02R) 

Line 
strengtha 

1.1435 
4.6142 

0.5452 

0.9963 
0.6334 

0.0001 
1.8561 

3.6092 
1.5462 

0.0567 
3.0448 

2.7216 
0.9221 

0.0021 

2.4376 
1.8549 
1.2773 

1.0851 
1.0535 
0.3772 
0.4172 
0.7411 
0.0002 
1.2216 

0.0039 
2.3026 

0.0998 
2.3190 
2.3069 

0.0892 
0.6905 
0.3711 
3.7619 
3.2835 
0.0004 
3.7352 
0.0109 
3.2844 

0.1659 

5.1038 

0.2650 
2.1920 

2.1257 
0.0003 
1.5375 
0.5067 
1.7795 
0.1380 

2.7437 
3.1734 
7.5397 
6.4056 
6.3282 
6.3239 

6.3401 

6.0848 
2.7025 
0.9856 
5.8517 
4.1444 
0.0192 
1.0690 
LI()S1 

Energy 

lower st.l 
cm- 1 

3.500 
446.078 
200.389 

167.521 

15.487 
66.557 

199.064 
173.865 
101.840 
208.646 

326.973 

101.862 
49.068 

304.052 

154.407 
49.052 
35.383 

293.843 
15.435 

186.952 
15.487 

158.156 

57.786 

35.403 
179.155 
208.382 
157.391 

10.946 
lO.998 

199.845 
154.893 
186.954 
56.328 

433.087 
319.834 

56.338 
337.130 
433.097 

215.645 

405.940 

305.913 
267Q71 

261.709 
49.621 

101.666 
282.441 

305.289 
191.654 

336.012 
123.608 
264.426 
143.743 

0.069 
0.000 

141.994 

255.224 
101.698 

171.623 
269.112 
318.574 
483. I 86 

123.539 
163.167 

KLE91 

BES80 

BES80 

*LIA86 

BAU76 
BAV76 

BAU76 

*BES80 

BAU76 

BAli76 
BAU76 

BAC76 

BAU76 

BAU76a 
KLE91 

*lJNPUB 

BAU76a 
UNPUE 

UNPUB 
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TABLE II. (Continued.) 

o 

1 
o 

1 
o 
o 
1 
1 
o 
2 
I 
o 
o 
o 
o 

o 
1 

2 
o 
o 
1 
o 
o 

o 

o 

o 
o 

1 

o 
o 

I 
o 
o 

o 
() 

o 

.I' 

26 
11 
9 

11 
10 
14 
9 

13 
12 
16 
6 
6 

13 
6 

25 
11 
6 

LO 
6 
9 

15 
10 
25 

3 
14 
10 
6 

11 
23 
21 

14 

13 
6 

23 
9 

II 
23 
14 
10 

..J-

10 

11 

10 

1.1-
8 

20 
14 
16 
24 

18 
14 

K,,' 

-2 

o 
1 

-2 

3 
':....1 

-1 
1 

-2 
. 2 
-I 

2 

-1 
-2 

2 

-1 
2 

-1 
-2 

2 

-3 

3 

-2 
o 
o 

-1 
-I 

o 
4 

-1 
-1 

-3 

o 

3 
-I 

-2 

-+ 
1 

-3 
-2 

5 

3 + 

25 
11 
6 -

11 
10 
14 
7 

11 + 
12 
15 
5 
5 

11 
4 

25 
9 
4 + 

10 
4 
8 

13+ 
10 
24 
2 

13 -
8 
5 

11 + 
23 
18 -

13 
3 

13 
6 + 

20 -
9 
9 + 

It 
23 

24 
! 

4 

-4 
12 

6 -
7 -
9 
6 -

13 
8 

17 
14 
14 

2~ 

15 -
11 

"til 

o 

o 

a 
o 

I 
o 
2 
1 
o 
o 
o 
o 

o 
J 

2 

2 
o 
o 
1 
o 
o 
2 
o 
o 
2 

o 

2 
2 
2 
o 
1 
1 
o 
o 
2 
I 

o 
o 

1 
o 
o 
I 
o 

o 
o 

6 
2 
2 

26 

11 
10 
11 
9 

13 
10 
13 
11 
15 
6 

13 
7 

25 
10 
7 

10 

15 
10 
25 
4 

13 
11 

10 
22 
22 

13 

4 

12 
5 

22 

10 
22 
24 
II 

3 
II 
6 

21 
7 

II 
9 

6 
13 
8 

21 
13 
15 
24 
17 
14 

KLEINER, LOVAS, AND GODEFROID 

1((l" 

-1 

-1 
1 
o 
2 

o 
-2 
-2 

2 
o 

-3 
-1 

-2 
-1 
-2 

1 

o 

-2 

2 
o 

-I 
3 

-2 

2 
2 

-1 
-2 

o 

5 

o 
2 

-2 

-2 
1 

-2 
I 
2 
o 

-3 
o 

7 
6 + 
2 + 
1 

25 
11 
9 -

11 
8 

11 
10 
12 -
11 
12 
6 
6 + 

12 
7 

24 
8 
7 I 

10 
2 
6 

14 
10 
24 
3 

10-

10 
6 
8 + 

20 + 
21 -

10 
2 

12 
5 + 

17-
9 

6 + 
8 

20 
23 

10 
6 

19 
7 + 

10 -
9 
5 -

II 
8 

18 
13 
13 
23 
14 -
13 -

Observed 

frequency (unc.)/ 
MH7 

22208.557(0.020) 

22326.171 (0.020) 
22345.900(0.020) 
22346.502(0.020) 
22868.978(0.020) 

23364.771(0.020) 

23974.272(0.040) 

24802.202(0.020) 
24859.393(0.020) 

25008.607(0.020) 

25537.383(0.040) 

26029.553(0.020) 

2b2lfL)2U(U.U4U) 

26823.146(0.020) 
27019.617(0.040) 

2717-3.880(0.020) 

27991.009(0.040) 

28797.955(0.020 ) 

Calculated 

frequency (unc.)/ 
MHz 

20274.430(0.010) 
20365.612(0.025) 
20512.154(0.016) 
20547.198(0.041) 
20605.616(0.076) 
21181.226(0.028) 
21191.669(0.048) 
21203544(0.006) 
21914.175(0.011) 
21954.658(0.119) 
21960.947(0.060) 
22208.577(0.013) 
22289.005(2.518) 
22299.367(0.155) 
22326.145(0.007) 
22345.905(0.007) 
22346.488(0.013 ) 
22869.019(0.009) 
22996.459( 1.264) 
23091.867(0.069) 
2JJG4.742(0.008) 

23626.028(0.026) 
23912.999(2.628} 
23974.273(0.031) 
242'S 124n(O.7~R) 

24270.204(0.006) 
24373.079(0.075) 
24420515(0.052) 
24802.233(0.016) 
24859.372(0.014) 
24932.080(0.351 ) 
25008.622(0.013 ) 
25043.442(0.392) 
25334.3.'57(5.214 ) 

25508.440(0.017) 
25537.155(0.025) 
25543.275(0.028) 
25623.983(0.803) 
2~664.929(2. 762) 
25665.962(0.762) 
25810.157(0.189) 
25935.165(0.025) 
25935.499(0.040) 
26029.510(0.013 ) 
26259.490(0.387) 
26278.958(1.351 ) 
262~:2.S43(U.mU) 

2669 i .022(0.004) 
26823.184(0.014) 
27019.708(0.041) 
27102.370(0.785) 
27143.656(0.030) 
27173.886(0.010) 
27432.732(0.005) 
27673.789(0.026) 
27855 .560(0.018) 
27991.034(0.023 ) 
28090.158(7.344) 
28272.983(2.987) 
28364.255(7.100) 
28616.392(0.072) 
28788.975(0.050) 
28798.002(0.018) 
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Line 
strengtha 

0.2790 
2.0941 
1.0988 
0.0654 
8.1E-6 
0.2098 
1.4468 
0.0005 
0.0465 
0.6034 
0.3180 
3.4139 
0.2131 
0.4329 
1.9588 
1.9595 
3.4154 
0.7096 
0.0259 
0.0258 
0.9936 

0.3125 
0.4724 
1.5519 
247<:;7 

0.0008 
1.8E-5 
0.0119 
2.3892 
0.8897 
1.8365 
1.2903 
0.4216 
4.6239 

1.8923 
0.5752 
0.9361 
2.4972 
0.1690 
3.6790 
4.0976 
0.4541 
1.0667 
1.2576 
0.4148 
0.0345 
1.~4~4 

0.0255 
0.8874 
0.7797 
0.4731 
1.8518 
1.7823 

0.0013 
1.3013 

0.4876 
0.6380 
4.3858 
0.1327 
0.0035 
3.7£-5 
3.2211 
3.1 !O5 

Energy 
lower stl 

cm- 1 

19.108 
158.156 
146.904 
146.239 
229.144 
184.073 
184.330 
42.064 
35.197 

209.114 
177.895 

64.645 
313.292 
235.632 

14.742 
14.690 
64.654 
19.108 

466.969 
191.417 

19.056 

177.107 
293.045 
172.826 
"4,,\ (-i(n 

35.118 
212.590 
151.581 
72.767 
48.655 

271.741 
41.885 

171.839 
431.305 

72.753 
144.996 
151.618 
265.061 
321.320 
267.971 
202.023 
170.758 
173.134 
41.903 

171.843 
451.353 
I \)2.1~~ 

5.595 
48.655 

lS6.490 
300.937 
162.528 
48.646 
28.787 

162.510 
72.675 

165.031 
432.150 
329.984 
355.474 
196.635 
123.596 
73.595 

Ref.b 

BAU76 

BAU76 
BAU76 
BAU76 
BAU76 

BAU76 

KLE92 

BAU76 
BAU76 

BAU76 

KLE92 

BAU76 

KLJ:Yl 

BAU76 
KLE92 

BAU76 

KLE92 

BAU76 



TABLE II. (Continued.) 

o 
I 
o 

o 
o 
1 
o 
o 
2 
2 
1 

2 
o 
1 

2 
1 

o 
o 
1 

o 

1 
o 
2 
o 
2 
o 
1 
1 
o 
2 

2 
2 
o 
1 
o 

2 
o 
o 
2 
o 
o 
o 

o 
o 
'2 

o 
1 
o 

2 
o 
o 
o 
o 

l' 

14 
14 
18 
15 
8 

23 
7 
7 
7 

23 
9 

10 
15 
8 

13 
16 

1 
.13 

8 
6 

13 
4 

12 
5 
1 

4 
2 

14 
19 
16 
4 

21 
10 
13 
17 

17 
7 
4 
8 

23 

10 
22 

7 
22 
19 
12 
9 

16 
22 
14 
4 

11 
8 

12 
7 

17 
4 

14 
5 

2 

2 
2 
3 

4 
1. 

-1 
-3 

-1 
-1 

2 

2 
-1 

2 

1 
2 
2 
2 

1 

1 
1 

-2 

-1 
o 
1 

2 
5 

5 
1 
o 

-2 
o 
2 
1 

-1 
-1 

5 
1 

-3 
1 

-1 
4 

-2 
-1 

-I 
J 

-1 
-2 

4 
-2 
-1 

12 
13 
15 
15 
7 

19 + 
7 
6 
6 -

23 
7 
8 

15 
8 

12 -
14 + 
o 

11 
7 -
6 

11+ 
2 + 

10 + 
5 
1 

4 
2 
3 
7 

13 
15 + 
16 
4 + 

21 
10 
11 
13 + 
12,,-

6 
4 
6 + 

22 
5 
9 

22 
7 

22 
14 -
12 + 
7 

16 
22 
10 
3 

11 
7 -

12 
5 

17 
3 

11 
4 

2 

Vt" 

o 
1 
o 
1 

o 
o 

o 
o 
2 

2 

2 

o 
1 

2 
1 

o 
o 
1 

o 

1 

1 
o 
2 
o 
2 
o 
1 
1 
o 
2 

2 
2 
o 
1 
o 
2 
2 
o 
o 
2 
o 
o 
o 
1 
o 
o 
2 

o 

o 
1 

2 
o 
o 
o 
o 
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J" 

14 
13 
17 
14 
7 

22 
7 
7 
7 

23 
10 
11 

14 
8 

12 
16 
2 

12 
7 
6 

12 
5 

11 

5 

4 
2 

3 
7 

13 
20 
15 
3 

20 
9 

12 
18 

18 
7 

9 
23 
6 

11 
21 

7 
22 
20 
11 
10 
15 
21 
15 
3 

10 
8 

11 
8 

16 
5 

15 

-2 

4 
-2 

2 
5 
o 

-1 

1 
-2 
-2 

2 
o 
o 
3 
2 
o 
3 
2 
o 
3 

o 
o 
o 
o 
o 

-2 
-3 

4 
o 
1 

-2 
2 

-3 
4 

4 

1 
-1 

2 
1 

1 
2 
o 

-2 
4 
2 
2 

-2 
2 
3 

-1 

-2 
1 
2 
2 

o 

-1 

1 

13 
11 
13 
12 
5 

18 + 
7 
7 
7 + 

22 
9 

10 
14 
8 
9 -

15 -
2 

9 
6 -
6 

10+ 
5 + 
9 + 
5 
1 

4 
2 
3 
6 

11 
16 + 
15 
3 I 

18 
8 

10 
14 + 
15 -
7 + 
3 
7 + 

22 
6 

10 
19 
7 

21 
17 
9 + 
8 

13 
19 
12 
3 

9 
8 + 
9 
6 

16 
4 

12 -
6 

o 

Observed 
frequency (unc.)! 

MHz 

28920.466(0.020) 

29310.400(0.100) 

29685.384(0.040) 
29718.416(0.020) 
29773.695(0.020) 

30816.812(0.040) 
30917.169(0.020) 
30941.333(0.020) 
30943.726(0.040) 
31132.798(0.020) 
31268.860(0.200) 

31749.740(0.040) 
32105.520(0.040) 
32155.659(0.040) 
32212.275(0.040) 
32267.479(0.040) 
32486.073(0.020) 

32709.185(0.020) 

32996.136(0.020) 

33236.469(0.020) 

33824.155(0.020) 
34274.578(0.020) 

34878.776(0.020) 

35312.355(0.020) 

35472.152(0.020) 

35837.327(0.020) 

Calculated 
frequency (unc.)! 

MHz 

28920.430(0.018) 
29042.380(0.051) 
29104.013(0.049) 
29178.626(0.147) 
29310.313(0.009) 
29396.683(0.190) 
29685.420(0.022) 
29718.387(0.008) 
29773.715(0.008) 
29870.720(1.436) 
29904.385(2.580) 
30358.460(0.040) 
30495.205(3.190) 
30609.583(0.005) 
30738.597 (0.071) 
3075l.347(0.938) 
30816.737(0.028) 
30917.226(0.016) 
30941.407(0.009) 
30943.802(0.021) 
31132.852(0.015) 
31268;652(0.024) 
31383.060(0.059) 
31749.872(0.021) 
32105.746(0.026) 
32155.816(0.022) 
32212.500(0.025) 
32267.678(0.023) 
32486.041 (0.009) 
32504.428(2.836) 
32546.154(0.165) 
32698.935(3.373) 
32709.222(0.004) 

32779.571(0.632) 
32845.095(0.046) 
32996.070(0.017) 
33056.359(7.947) 

33180.632(7.951) 
33232.2>75(0.466) 
33236.464(0.004) 
33285.690(0.045) 
33333.118(0.069) 
33380.833(1.539) 
33425.514(2.221) 
33446.961(0.319) 
33712.067(0.005) 
33752.015(1.518) 
33760.062(0.165) 
33824.185(0.017) 
34274.579(0.015) 
34587.250(0.185) 
34631.180(0.315) 
34762.465(0.034) 
34790.011(1.102) 

34868.791 (0.013) 
34873.331 (0.036) 
34878.784(0.017) 
35045.062(0.060) 

35214.818(3.545) 
35312.324(0.010) 
35385.607(0.034 ) 
35472.125(0.010) 

35837.303(0.006) 

Line 
strengtha 

3.1253 
2.2160 
1.0837 
0.6454 
0.2753 
4.1098 
0.8562 
1.7027 
1.6989 
0.0455 
0.0060 
1.7574 
0.1035 
0.0021 
2.0351 
2.2353 
0.3117 
0.7416 
1.7519 
1.0802 
2.3956 
0.5657 
1.9996 
1.2595 
0.6839 
1.3358 
1.0418 
1.2666 
1.4723 
0.0026 
3.3628 
0.0803 
1.8589 

0.5193 
0.9531 
1.6481 
2.7226 

2.7223 
1.5755 
1.8268 
1.2527 
0.0001 
0.5747 
3.1826 
0.4735 
0.0035 
0.0592 
3.3597 
1.2672 
0.6755 
0.6670 
0.4660 
1.6621 
2.1935 

0.0224 
1.6755 
1.2449 
0.0012 

0.0622 
0.3804 
2.4690 
0.3298 

0.6215 

Energy 
lower st./ 

cm- I 

73.604 
215.645 
123.564 
218.452 
24.390 

202.019 
159.930 
19.108 
19.056 

436.339 
297.123 
190.405 
339.275 
23.074 

207.384 
356.014 
143.921 
64.369 
24.287 

155.458 
64.347 

154.407 
198.580 
151.618 
142.636 
148.414 
143.921 
145.848 
24.284 

328.682 
160.367 
349.180 

5.326 

287.323 
177.895 
64.299 

408.216 

408.212 
276.139 

5.376 
178.114 
181.280 
277.928 
302.592 
157.375 

17.984 
421.929 
160.327 
49.052 
41.903 

228.402 
157.381 
91.486 

2613.001 

41.608 
167.521 
49.068 

173.994 

359.690 
11.531 
91.507 
14.742 

2.304 

BAU76 

BAU76 

KLE92 
BAU76 
BAU76 

KLE92 
BAU76 
BAU76 
KLE92 
BAU76 
BAK88 

KLE92 
KLE92 
KLE92 
KLE92 
KLE92 
BAU76 

DAU76 

BAU76 

BAU76a 

BAU76 
BAU76 

BAU76 

BAU76 

BAU76 

BAU76a 
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TABLE II. (Continued.) 

2 
1 
o 
o 
2 
o 
o 
o 
1 
1 
2 
1 
1 
2 
o 
1 
o 

o 
o 
2 

o 
o 
o 
2 

1 
o 
o 
o 
2 
2 

1 
2 
o 
o 
o 

o 
2 

1 

o 

1 
o 
o 

\ 

o 

J' 

9 
15 

15 
9 
6 
7 

20 
20 

1 

2 
4 
2 
2 
4 
3 

10 
4 
2 
2 

12 
14 
14 
19 
5 

21 
3 

17 
5 

18 
17 
4 

2 
2 

22 
2 

14 

2 

19 
19 
2 
4 

17 

18 

2 

20 

-2 
3 
2 

-1 
2 
3 

-1 
-1 

4 
-1 
-1 

2 
1 
1 
2 

-1 

-1 

1 
-3 
-2 
-4 

-1 
2 
2 
1 
2 

-I 
2 

-1 
o 

-2 
o 
o 
o 
J 

-J 
4 

o 

-3 
o 

3 
-1 

-I 

6 
6 
6 

13 + 
3 

13 
7 + 
6 
6 

20 
16 + 
o 
1 

2 + 
2 + 
3 -
2 

10 + 
2 
2 
2 + 
9 

12 
II 
17 + 
3 

21 

17 
3 + 
7 

7 
18 
15 + 
3 
2 + 
1 

21 

2 + 
2 

10+ 

2 + 
() 

19 
17 
2 
4 

2 + 
5 -
5 

15 + 

18 

1-
j-

4 
17 

V t" 

2 
1 
o 
o 
2 
o 
o 
o 

2 

2 
o 
1 
o 

o 
o 
2 

o 
o 
o 
2 
I 
2 
1 
o 
o 
o 
2 
2 

I 
2 
o 
o 
o 
1 

o 
2 

I 
o 
2 

2 
1 
o 
o 
2 

1 

o 

1 
2 

J" 

8 
9 

10 
15 
3 

15 
10 
6 
6 

19 
21 

I 
2 

1 
5 
3 
9 

13 
13 
15 
18 
6 

21 
4 

6 
16 
6 

17 
17 
4 

1 
22 

I 
1 

15 

1 

18 
18 

1 
18 

17 

I 
2 

21 

KLEINER, LOVAS, AND GODEFROID 

o 
1 
2 
2 

-2 
-2 

2, 
o 
2 

-2 

2 
1 

-1 
1 
2 

-3 
-3 

4 
-1 
-2 

1 
3 

-2 

-1 

1 
o 
2 
1 
o 

1 
o 
o 
o 
1 

-1 
3 

o 
o 

-2 
-4 
o 

-I 
o 
2 
o 

I 
o 

2 

9 
8 

14 -
2 

14 
8 + 
6 
5 

17 
19 + 
1 
2 
4 
I + 
1 + 
4 -
3 
7 + 
4 

1 
1 + 

12 
10 
13 
14 + 
6 

20 
3 
3 

14 
6 + 
8 

8 + 
17 
16 
4 

I + 
o 

21 
I 
1 + 

1 
o 

131 

1 + 
1 

16 
15 
1 

3 + 
8 -
5 
o 

16 
o 

o -
2 + 

20 

Observed 
frequency (unc.)/ 

MHz 

36613.186(0.020) 

37464.168(0.020) 
37515.286(0.040) 
375 16.3~ 7(0.020) 

37686.868(0.020) 
37708.516(0.040) 

37821.192(0.040) 
37833.696(0.040) 

37851.405(0.020) 

37892.200(0.200) 

38138,436(0,020) 
38150.985(0.020) 

38240.715(0,020) 

38432.576(0.040) 

38476.216(0.040) 

38505.999(0.020) 
38512.1 13(0.020) 
38522.740(0.040) 
38629.512(0.040) 
38653.416(0.040) 

38900.320(0.040) 
38977 .440(0.040) 

39195.208(0.040) 

39300.872(0.040) 

39362.504(0.020) 

39454.688(0.040) 

39594.287(0.020) 
39999.635(0.040) 
40042,987 

Calculated 
frequency (une.)/ 

MHz 

35955.302(4.928) 
36038.151(0.052) 
36254.620(0.015) 
36489.401(0.025) 
36565.105(0.930) 
36602,011(0.024) 
36613.200(0.010) 
36649.808(0.005) 
36680.427(0.045) 
36833.880(0.502) 
37032.251(7.495) 
37233.733(0.044) 
37257.635(0.042) 
37331.193(3.358) 
37464.206(0.003) 
37515.282(0.004) 
37516.358(0.008) 
37540.383(0.040) 
37570.800(0.048) 
17fi4174R«()()1()) 

37686.937(0.003) 
37708.603(0.028) 
37754.024(0.092) 
37821.070(0.041) 
37833.621 (0.037) 
37849.448(0.055) 
37851.452(0.009) 
37887.103(1.593) 
37892.270(0.023) 
38034.758(2.636) 
38067.632(0.238) 
38138.429(0.008) 
38150.951(0.010) 

38240,845(0.010) 
38313.497(3.720) 
38332.855(1.174) 
38361.058(0.038) 
38432.582(0.004 ) 
38476.180(0.029) 
38503.632(0.064) 
38506.035(0.003) 
38512.081 (0.003) 
38522.742(0.004) 
38629.496(0.004) 
38653.398(0.003 ) 
38864.707(0.034) 

38900.335(0.028) 
38977 .442(0.0 IS) 
39136,995(0.394) 
39172.273(0,056) 
39195.250(0.040) 
39281.755(0.039) 
39283.559(0.798) 
39300.841 (0.046) 
39335.472(0.004) 
39362.533(0.003 ) 
39365. 988(4.218) 
39454.724(0.004) 
39373.334(0.306) 

39594.292(0.003) 
39999.584(0.015) 
40042.742(0.035) 
40060.347(4.999) 
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Line 
strengtha 

1.2493 
0.2377 
0.9111 
2.8452 
2.0377 
2.8670 
1.5908 
0.0060 
0.2006 
0.5663 
4.3367 
0.0173 
0.0847 
0.6178 
9.4864 
9.5851 
0.7415 
0.2281 
1.0980 
()1':;RQ 

8.8712 
9.1386 
0.0899 
2.4833 
1.6566 
3.3953 
0.4892 
0.0762 
0.4221 
0.7346 
0.6663 
0.8226 
1.5082 

1.5020 
0.0482 
2.0186 
0.4540 

12.8098 
9.4003 
0.0001 

12.6551 
12.6465 
12.6763 
9.4662 
9.3822 
2.4573 

12.1691 
1.55l3 
0.6102 
0.7221 

11.6908 
0.1520 
1.3961 
1.2248 
0.0110 
8.8688 
4.3908 
9.5841 
0.6456 

9.4865 
2.5522 
0.7373 
4.5078 

Energy 
lower st./ 

cm- 1 

293.139 
171.623 
41.903 
83.176 

266.787 
83.185 
41.885 
13.519 

161.268 
274.318 
431.862 
143.707 
144.996 
285.977 

2.202 
145.652 

11.478 
146.924 
179.367 

11 <;'1.1 

2.242 
259.169 
206.594 
216.217 
91.359 

135.210 
14.742 

408.124 
151.605 
296.827 
238.964 

14.690 
21\.095 

24.043 
370.795 
366.973 
149.486 
144.385 
276.987 
166.529 

0.711 
0.643 

142.636 
143.707 
144.949 
91.393 

255.%73 
144.385 
261.923 
135.139 
269.766 
148.176 
259.116 
177.917 

9.686 
2.304 

380.139 
145.685 
230.138 

2.238 
145.667 
152.677 
417.171 

Ref.b 

BAU76 

BAU76a 
BAU76a 
BAU76 

BAU76a 
UNPUB 

KLE92 
UNPUB 

BAU76 

BAK88 

BAU76 
BAU76 

BAU76 

KLE92 
UNPUB 

BAU76a 
BAU76a 

KLE92 
KLE92 
KLE92 

UNPUB 
KLE92 

UNPUB 

KLE92 

BAU76a 

KLE92 

BAU76a 
KLE92 



TABLE II. (Continued.) 

2 
o 

1 
o 
o 
o 

2 
o 
o 
o 
2 
2 
o 
2 
2 
2 
2 

1 
o 
1 
o 
1 

o 

1 
o 

2 
1 
o 

2 
o 
o 
o 
o 
o 
o 
o 
o 
2 

o 

2 

o 
o 
o 

J' 

2 
21 
17 
4 

15 
13 
2 

22 

3 
12 
21 

4 
15 
8 

21 
13 
19 
20 
21 

8 
6 

12 
9 
6 
5 
9 

4 
2 

21 
4 
2 
4 

15 
5 

11 
8 
2 
9 

16 
t) 

16 
24 

1 
20 

4 
5 

11 
10 

9 
19 
14-
71 

21 
20 
14 
18 
7 

14 
12 
20 

9 

1 
1 
2 
o 
2 

·1 
2 ' 

-2 

-1 
-1 
-2 

1 
4 

-1 
-I 
-1 

4 
1 

-1 
-2 
-3 

o 
o 

-1 
1 
2 

-2 
2 
1 
o 

-2 
-2 

1 
-3 
-1 

3 
2 

4 
-1 

J 

J 

J 

o 
J 

-3 

2 

1 -
21 + 
16 
4 + 

14 -
13 + 
1 

21 
3 
2 -

10 
21 

4 
14 
7 

18 -
13 
19 
20 
17 + 
7 -
5 

10 
7 
6 

8 -

3 
3 -
1 

20 
3 
2 
4 

14 
4 

11 
6 
2 
6 

14 + 
6 -

14 
21 -

20 

4 
4 -

11 
<) 

6 
19 
14 + 
?(l 

19 + 
20 
J 3 
16 
6 

13 
12 
20 
8 

V( 

2 
o 

1 

o 
o 
o 

1 
1 
2 
o 
o 
o 
2 
2 
o 
2 
2 
2 
2 

o 
1 
o 
1 
o 
I 

1 
o 
I 
2 
I 
o 
2 
1 
2 
o 
o 
o 
u 
o 
o 
o 
o 
2 
1 
2 

2 
o 
1 

2 
2 

o 
o 
o 

MICROWAVE SPECTRUM OF ACETALDEHYDE 1123 

J" 

I 
20 
16 

14 
12 

22 
6 

13 
20 

4 
14 
7 

20 
12 
18 
20 
20 

8 
6 

11 
10 

4 
9 
3 
4 

3 
21 
5 

14 
4 

10 
9 
2 

10 
16 
lU 
16 
23 

19 

4 
5 

10 
<) 

10 
19 
13 
? 1 

20 
19 
13 
18 
7 

13 
II 
19 
9 

2 

-3 

2 
-1 
-1 
-1 

o 
-3 

2 

o 

2 

2 
o 

-2 

1 
3 

-2 
-1 

1 
o 
o 

-1 

1 

1 
1 

-3 
-1 

2 
-2 
o 

-2 

2 
-2 

5 
o 

-2 
o 

-2 
-2 
-2 

2 
-1 

3 
o 

2 
-2 

2 
-1 

o -
18 + 
13 
3 + 

11 -
10 + 

1 
21 

5 

3 + 
11 
18 
4 

11 

5 
15 -
10 
18 
19 
16 + 
8 + 
6 
9 
9 
4 
3 
9 + 
3 
4 + 
2 

20 
5 
1 
3 

12 
4 

9 
8 
2 
9 

15 -
t) 

15 
18 -
1 

17 + 
3 
5 + 
9 

18 
11 + 
In 
18 + 
19 
10 
17 
7 

12 
10 
17 
9 

Observed 
frequency (unc.)! 

MHz 

40084.264(0.040) 

40969.760(0.040) 

41567.016(0.040) 

43720.070(0.040) 

45078.240(0.040) 
45093.840(0.040) 

45344.590(0.040) 

45897.330(0.040) 

46510.870(0.040) 

Calculated 
frequency (unc.)/ 

MHz 

40084.317(0.032) 
40524.251 (0.256) 
40748.085(0.192) 
40969.780(0.017) 
40980.341 (0.022) 
41116.453(0.023) 
41212.168(0.006) 
41483.022(0.205) 
41549.368(0.028) 
41567.007(0.015) 
41604.828(6.812) 
41681.767(0.253) 
41687.673(0.004) 
41781.734(0.022) 
41793.281(3.668) 
41826.038(8.004) 
42189.357(0.023) 
42189.855(3.913) 
42222.595{1.661) 
42264.664(7.993) 
42708.619(0.596) 
42888.915{0.033) 
42938.187(0.076) 
43113.861(0.014) 
43319.668(0.031) 
43539.148(0.005) 
43539.570(0.041) 
43629.973(0.004) 
43720.035(0.016) 
44039.616(0.054) 
44090.393(0.05&) 
44525.641 (0.043) 
44658.193(0.482) 
44666.322(0.024) 
44676.269(0.021) 
44726.423 ( 1.335) 
45032.463(0.052) 
45036.775(2.491) 
45078.~47(0.005) 

45093.902(0.015) 
45301.732(0.034) 
45344.586(0.010) 
45406.983(0.034) 
45671.320(0.203) 
45897.345(0,006) 
46183.379(0.202) 

46184.491 (1.150) 
46510.860(0.017) 
46556.403(5.003) 
46642.297(0.035) 

46686.501(0.030) 
46686. 866( 1.719) 
46809.994(0.033) 
A.68?33?9(O 184) 

46827.798(4.455) 
46961.813(4.132) 
46977.795(0.088) 
47051.070(1.447) 
47117.231(0.035) 
47161.525(2.181) 
47245.098(0.0 17) 
47319.302(0.199) 
47605.785(0.012) 

Line 
.strengtha 

9.1389 
0.5336 
0.6201 
1.6955 
2.5455 
1.2143 
0.6222 
0.1114 
0.9384 
3.5033 
0.0225 
0.5253 
0.0219 
2.2396 
1.3497 
3.5788 
!.l968 
0.0374 
0.0969 
3.5804 
1.3750 
1.0224 
0.0573 
0.8907 
0.9677 
0.0128 
1.5454 
0.0492 
4.3850 
0.0020 
0.0002 
0.6077 
3.6331 
0.9865 
0.2950 
2.8227 
0.8805 
0.01l8 
0.1320 
0.6540 
2.6132 
1.5489 
2.6390 
4.3348 
0.3593 
0.6024 

1.6471 
5.1787 
2.1297 
1.7068 

1.5961 
0.1216 
1.1394 
0.1&18 

5.4870 
0.0293 
2.1916 
1.8225 
1.2496 
4.6715 
0.0109 
0.5933 
1.3567 

Energy 
lower st.l 

cm- I 

259.208 
143.563 
246.557 
148.780 
81.809 
56.885 
2.242 

309.061 
159.306 
147.588 
328.986 
143.570 

6.485 
81.791 

298.095 
446.487 

56.900 
382.490 
394.927 
446.502 
281.163 
156.490 
198.521 
41.608 

155.458 
8.233 

173.134 
3.921 

150.147 
149.645 
152.382 
152.677 
264.426 
146.924 
81.695 

270.708 
184.780 
290.841 

1.996 
41.608 
93.388 
41.600 
93.397 

216.841 
0.711 

130.406 

269.167 
153.341 
311.739 
178.627 

185.080 
382.340 
65.386 

294.&72 

419.852 
394.769 
216.336 
378.569 
160.920 
326.973 
48.655 

130.414 
29.702 

UNPUB 

KLE92 

KLE92 

KLE92 

KLE91 
KLE91 

KLE91 

KLE91 

KLE92 
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TABLE II. (Continued.) 

1 
o 
o 
o 

o 

2 
2 
2 
o 
o 
'1.. 

2 
1 
o 
o 
1 
o 

o 
2 
o 
o 

2 
o 
o 
1 
o 
o 
o 
2 
o 
1 
o 
2 
2 
o 
o 

u 
o 

2 
o 
2 
2 
o 
o 
o 
o 

2 
o 
o 

I 

o 
1 
o 
o 
2 

J' 

9 

1 
15 
14 
11 
17 
15 
7 
2 
2 

u 
21 

6 
20 

3 

8 

19 

9 
3 
4 

24 
15 
7 

18 
19 
4 

19 
19 

9 
3 

15 
20 

4 

8 
21 
3 

18 
8 
4 

18 

10 

16 

16 
9 

18 
4 

4 
5 

7 

15 
17 
18 
13 
6 

7 

16 
14 
5 

2 

1 
1 
2 

-1 

-3 
-2 

o 

j 

3 
1 

-2 

3 
1 

o 
4 
1 

-2 
-1 

3 
-2 

1 
3 

-1 
1 

-2 
-1 

2 
1 
2 

-1 
-1 

5 
-1 

1 
2 
1 

2 

2 

2 
o 

2 

-1 
2 
3 
o 

-1 

2 
-1 

1 + 
8 -
o 
o -

14 
14 

11 + 
15 
14 
7 + 
1 
1 -

il} 

18 

5 
19 
2 
7 -

19 + 
7 
2 -
4 

20 + 
15 + 
5 

18 
16 -

3 
1 

16 
19 
8 
2 

15 
19 
3 
6 

21 
3 

14 + 
7 
3 

18 + 
9 -

16 + 
14 
8 

13 -
2 

2 + 
5 + 
5 + 

13 
17 + 
18 
11 + 
4 
5 
6 -

16 
12 
5 

VI" 

1 
o 
o 
o 

o 

2 
2 
2 
o 
o 
'1.. 

2 

o 
o 
1 
o 

o 
2 
o 
o 
1 
2 

o 
o 
1 
o 
o 
o 
2 
o 

o 
2 
2 
o 
o 

o 
o 

2 
o 
2 
2 
o 
o 
o 
o 
1 
2 
o 
o 

1 
o 
1 
o 
o 
2 

J" 

4 
9 

1 
14 
13 
10 
16 
14 

6 
'2 

2 
U 

21 

6 
20 

3 

7 
18 
10 

3 

5 
23 
14 
8 

18 
18 
5 
o 

18 
18 

8 
2 

14 
20 
4 
7 

20 
2 

19 
8 
4 

17 

·10 
2 

13 

16 

9 

19 
5 

5 
4 
8 

15 
16 
17 
12 
7 

4 
7 

15 
13 

KLEINER, LOVAS, AND GODEFROID 

1 
o 
o 
3 
2 
2 
2 

-3 
1 
o 
o 
'1.. 

2 
o 

o 
2 
2 
2 
o 

-1 
5 
2 
1 

-2 
4 

-1 

o 
4 
2 
2 

-2 
2 

-1 
o 
3 
o 

4 

o 
2 
1 
2 
2 

1 

4 
-1 

1 

2 
1 
2 
2 

-2 
-1 

o 
2 

-2 

4 + 
9 + 
1 
1 + 

12 
11 
8 + 

14 
12 
6 + 
2 
2 + 

:w 
19 

6 + 
19 
3 
6 -

16 + 
9 
3 + 
5 

19 + 
12 + 
8 

17 
15 -

o 
14 
16 

6 

12 
19 
4 
4 

20 

15 + 
8 
4 + 

15 + 
10+ 

o 
13 + 
15 

9 + 
16 

5 

5 + 
4 + 
6 + 

14 
14 + 
15 
10 + 
5 

4 
7 + 

13 
10 
4 

Observed 
frequency (unc.)/ 

MHz 

47684.852(0.040) 
47731.136(0.080) 

47820.668(0.040) 

50001.512(0.100) 

50304.308(0.040) 

51373.664(0.040) 

53120.528(0.040) 

Calculated 
frequency (unc.)/ 

MHz 

47684.785(0.023) 
47731.005(0.012) 
47746.980(0.005) 
47820.620(0.004) 
47846.772(0.062) 
47892.621 (0.032) 
47912.874(0.059) 
47949.023(7.128) 
47966.320(2.890) 
48206.653(0.749) 
48603.477(0.004) 
48902.831 (0.004) 
489U/.4))(4.44) ) 

49617.829(4.392) 
50001.502(0.019) 
50038.919(0.051) 
50 175.41:5(0.004} 

50304.363(0.028) 
50343.674(0.157) 
50512.986(0.039) 
50559.668(0.001\) 

50622.420(1.553) 
50642.510(0.206) 
50853.437(0.047) 
51185.905(0.047) 
51190.633(1.767) 
51247.005(0.060) 
51301.017(0.010) 
51373.906(0.027) 
51393.506(0.058) 
51462.914(0.155) 

51674.198(0.009) 
51739.711(0.264) 
51941.690(0.046) 
52286.833(0.162) 
52408.291 (0.004) 
52593.530(2.689) 
52682.138(4.382) 

_ 52739.970(0.005) 
52746.165(0.161) 
52826.863(0.040) 
.52830.882(0.005) 

52936.809(0.120) 

53120.546(0.047) 
53174.799(0.285) 
53220.393(0.065} 

53336.887(4.594) 
53354.572(0.741 ) 

53559.386(0.161 ) 
53630.1\-11(0.009} 

53754.483(0.007) 
53781.006(0.005) 
53834.940(0.045) 
53877 .038(4.771) 
53908.432(0.089) 
54043.846(0.118) 
54095.055(0.073) 
54200.089(0.061 ) 
54259.766(0.005) 
54260.551 (0.023) 
54313.245(0.064) 
54428.870(0.019) 
54453.358( 1.348) 
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Line 
strengtha 

0.3701 
1.3490 
1.3472 
1.7133 
2.2592 
1.1242 
1.0930 
0.0231 
0.0069 
4.5145 
2.6797 
2.8232 

12.3126 

9.3690 
5.8679 
0.0004 
3.8190 

1.6451 

0.6800 
1.5376 
3.881\6 

0.6933 
4.3532 
1.0505 
0.1626 
0.1506 

3.4680 
0.3050 
0.4907 
0.7368 
0.6700 

0.1633 
15.0659 

1.0366 
0.2890 
4.8348 
1.0263 
0.0234 
0.1894 
3.1096 
1.3867 
4.8781 

0.7659 
1.4494 

12.3414 
0.9548 

3.0902 

1.2158 

3.1077 
0.3155 
0.6230 
2.5552 
1.0107 
3.9096 
0.8585 
0.7550 
2.2592 
0.0003 
2.5336 
6.4395 
0.9420 
0.5435 
1.3602 

Energy 
lower st./ 

cm- 1 

151.282 
29.650 

0.711 
0.643 

225.326 
65.400 

186.219 
365.716 
338.163 
271.741 

1.996 
1.927 

441.636 

427.452 
157.168 
138.844 

3.921 

167.006 

117.908 
183.277 

3.853 

274.016 
216.835 

74.555 
165.965 
370.366 
135.193 

10.998 
141.994 
135.166 
117.918 

29.566 
265.061 

74.569 
281.295 

6.485 
301.229 
407.631 

3.617 
147.463 
165.965 

6.417 

106.071 

179.367 
283.067 

84.393 

363.936 
286.813 
147.436 

10.998 
10.946 
7.824 

172.269 
353.677 

94.899 
106.082 
206.324 
169.480 

7.876 
161.623 
84.406 
72.753 

272.200 

KLE92 
LIA86 

KLE91 

KLE92 

KLE92 

KLE92 

KLE92 
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2 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
2 
2 
o 
o 
2 

o 
1 
o 
1 
o 
o 
o 
o 
2 
o 
2 

2 
2 
o 

o 
1 
o 
o 
I 
1 
o 
o 

o 

1 
o 
o 
1 
o 

o 

I 
o 
o 
1 
1 
o 

o 

J' 

19 
9 

17 
14 
13 

17 
5 

17 
23 

8 

17 

19 

13 

6 
9 

12 

3 

19 
16 
20 

3 
14 
20 
12 

19 

17 

3 

16 

5 
13 

19 

3 

1-1-
8 

16 

16 

:3 
10 
10 

:3 
18 

10 
i 

13 

4 
1 

-1 
2 

4 
2 

'1 
2 
3 

-3 
-2 
-1 

3 
1 
4 

-2 

-I 
-2 

2 

3 

2 
3 

2 

-2 

-2 
I 

-4 

o 
3 

o 
o 
2 
o 
2 

-2 

2 
-2 

-I 
5 

-3 
1 

4 

16 -
8 -

17 

12 + 
9 

15 + 
4 

15 

20 
6 
2 

17 
16 -
4 -

10-

12 
3 + 
3 + 
3 

18 
15 -

18 + 
3 + 

12 
17 

12 + 
17 + 
15 

2 

1 + 
IS 

5 
10 
5 
3 + 
4 

3 
3 + 

18 
3 
2 -

2 -
1+ 
1 + 

12 

12 + 
() + 

11 

9 
18 

17 

9 

9 T 

V til 

2 

o 
o 
o 
o 
o 
o 
o 
2 

o 
o 
2 
2 

o 
o 
2 
o 
1 
o 
1 
o 
o 
o 
o 
2 
o 
2 

1 
2 
2 

o 

o 
1 
o 
o 
1 
1 
o 
o 

1 
o 
1 
1 
o 
o 
1 
o 

2 

o 

1 
o 
o 
1 
1 
o 
2 
o 
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J" 

20 

8 
16 

13 
14 
17 

5 
17 
23 

9 
2 

17 

20 

5 
14 

11 
2 
2 
2 

19 
15 

19 
2 

13 
20 

11 
19 

17 

4 

o 
15 

4 

14 

9 
2 
8 
2 
2 

19 
2 

2 
2 
2 

2 
2 

14 

17 
9 

17 

10 
19 

17 
10 

1-1-

3 
2 
2 

2 
o 

-2 
2 
2 
2 

-2 
2 

o 

-1 
-2 

2 

-I 

4 
1 

-3 
2 
2 

2 

1 
o 
3 

I 
-3 

2 
o 
2 
o 
o 

-1 
o 
2 

-2 
1 
2 

-2 
2 
2 

4 
2 

4 
2 

-I 

I 
-3 

I 

17 -
7 -

14 

11 + 
11 
16 -

5 
16 
21 

7 

o 
16 
19 -

5 + 
11 -

7 
10 
2 + 
2 + 
2 

18 
12 -

15 + 
2 + 

11 

18 

9 + 
18 -

16 

o + 
12 

3 

12 
7 

2 + 
7 
2 
2 + 

18 
2 
1 -
o 
2 
o 
1 
1 -
o + 
o + 

13 

6 
13 + 

7 + 
14 -

10 
16 

I 
14 

10 + 
)-

12 + 

Observed 
frequency (unc.)1 

MHz 

56184.800(0.080) 
56260.299(0.100) 
56265.250(0.080) 

57233.411(0.040) 

57476.080(0.080) 
57602.710(0.040) 

57713.490(0.080) 

57722.670(0.080) 

57749.601(0.040) 

57790.100(0.040) 
57801.055(0.040) 

57804.863(0.040) 
57819.970(0.080) 

57828.761(0.040) 

57837.378(0.040) 

57862.100(0.080) 

Calculated 
frequency (unc.)/ 

MHz 

54596.625(7.211) 
54652.331 (0.0 10) 
55007.031(0.088) 

55094.303(0.020) 
55218.873(0.033) 

55235.959(0.047) 
55324.165(0.005) 
55334.184(0.046) 
55361.825(5.021) 
55470.640(0.016) 

55489.680(0.015) 
55628.612(1.803) 

55635.498(4.828) 
55768.369(0.005) 
55957.400(0.033) 

55997 .029( 1.528) 
56002.795(0.009) 
56147.863(0.061) 
56184.747(0.004) 
56260.383(0.006) 
56265.201(0.004) 
56280.396(0.045) 
56408.171 (0.029) 
56546.539(0.066) 

56555.823(0.042) 
56775.990(0.020) 
56780.569(4.615) 
56863.277(0.074) 

56947.389(1.760) 

570 19.589(4.335) 

57049.219(0.01 I) 

57233.429(0.015) 
57266.815(0.029) 

57293.147(0.037) 

57337.084(0.035) 
57476.155(0.015) 
57602.744(0.00(1) 
57695.959(0.045) 

57713,475(0.004) 

57722.680(0.004 ) 

57747.898(0.139) 
57749.655(0.006) 

57790.157(0.004) 

57801.060(0.005) 

57804.833(0.006) 
57819.827(0.004 ) 

57828.763(0.004) 

57837.440(0.005 ) 

57862.128(0.004) 
.) /91 2,089(O.04U) ) 1'1 12.2U8(U.UU)) 

57920.745(4.770) 

57931.487(0.044) 

57939.059(7.948) 
.37946.430(0.080) .37946.437(0.011) 

58017.142(7.950) 

58023.673(0.040) 58023.711(0.006) 

58058.985(0.014) 
58069.818(0.066) 

58087.537(0.040) 58087.581 (0.005) 

58167.102(0.239 ) 
58221.460(0.080) 58221.304(OJ) 14) 

")R2fi 1 1 0(110027) 

58289.914(0.032 ) 

Line 
strengtha 

4.0909 
2.1428 
0.8466 
2.6763 

1.7227 
2.4106 
5.7473 

2.4392 
12.0164 
0.4609 

0.0025 
0.1844 
4.3599 

5.7852 
2.2149 
3.1043 
1.9747 
0.7770 

16.8641 
17.0413 
16.6852 
0.0007 
2.6714 
3.6049 

16.2456 
2.1266 
5.5757 
1.0574 

1.6445 

2.1425 

0.2049 

1.0342 
2.~999 

0.2671 

1.7198 

0.8651 
192114 

0.9966 

18.9795 

18.9667 

0.4468 
19.0049 

10.5424 

10.5354 

16.7937 
10.5447 

10.5418 

10.5891 

10.5424 
iU.)8Yl 

4.3369 

0.3488 

2.4551 
1.3296 

2.4550 

10.4739 
1.2366 
0.~056 

16.6509 

0.8326 

1.2277 
10)017 

2.2080 

Energy 
lower st./ 

em-I 

418.508 
29.419 
94.911 
72.718 

81.791 
104.229 

9.686 

104.237 
456.348 

35.403 
8.285 

359.009 
403.670 

9.618 
81.809 

274.016 
29.422 

192.278 
3.452 

146.904 
3.500 

125.919 
91.507 

. 147.463 

260.427 
72.675 

413.812 
193.688 

390.802 

374.787 

8.233 
143.743 
91.486 

150.766 

81.695 

35.403 
14") n(17 

172.142 

1.996 
1.927 

268.335 
143.921 

8.232 

151.592 

144.996 
8.285 

8.207 

150.940 

8.233 
i)U.Y41 

344.020 

165.795 

396.739 
3.3.383 

396.737 

149.645 

35.928 
117.386 

146.239 

258.101 

35.876 
2700")0 

81.733 

LIA86 
KLE92 
LIA86 

KLE92 

LIA86 
KT.F.c)) 

LIA86 

LIA86 

KLE92 

KLE91 

KLE92 
KLE92 
LIA86 

KLE91 

KLE92 

LIA86 
KLEn 

LIA86 

KLE92 

KLE92 

*LIA86 
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TABLE II. (Continued.) 

2 

1 

o 
o 

2 
o 
2 
2 
1 
o 
o 
o 
o 
o 

I 

2 
o 

1 
o 
2 
2 
o 
I 

o 
I 
o 

2 

1 
o 
I 
o 
o 

o 

() 

o 
I 

o 
o 
I 

o 

J' 

11 

6 
13 

3 

9 

22 

3 

6 
6 

16 

';I 

3 

15 

16 
6 

19 
8 

5 
6 

4 
15 

3 

18 

22 
16 

18 
13 

7 
II 
8 

15 
7 

13 

13 
18 

18 

10 

9 
25 

16 
I 

18 
13 

18 

2 
o 

-3 
2 

-I 

1 
o 

2 
-I 

1 
2 
2 

o 
-3 
-I 

-I 

I 
2 
o 

-2 
-2 
-I 

4 
-3 

o 

2 
-2 

2 
-I 

-2 

-2 

-2 

-I 

I 
o 

-3 
-I 

1 + 
3 + 
8 
1 -

5 
13 
2 -

2 
8 -

22 
7 -
2 -
1 
2 -
5 -
6 

16 

I + 
~ 

2 -
1 
7 

13 

15 
6 

15 + 
6 

5 + 
5 

14 -

3 

17 

22+ 
15 

17 
11 

6 
10-

5 
5 -

15 
6 -
5 

11 

13 + 
16 
o + 

16 

I 
9 -
8 -

22 -

15 

1+ 
16 -!-

13 

16 

V t" 

2 
2 

1 

o 
o 

2 

o 
2 

2 
1 
o 
o 
o 
o 
o 
2 
2 
2 
1 

2 

o 

I 

o 
2 
2 
o 
1 
2 
2 
I 
1 
2 
o 
1 
o 

2 
1 
1 
o 
I 
o 
o 

o 

1 
o 

o 
I 
o 
o 
I 

o 

KLEINER, LOVAS, AND GODEFROID 

2 2 
2 0 

12 2 
3 1 

6 0 
12 -2 
2 I 
2 0 
2 I . 

10 I 

21 0 
8 0 
4' 

4 
2 I 
6 0 
5 I 
8 -2 

16 -2 
2 0 
';I 1 

2 1 
2 -2 
6 -1 

14 -3 
15 -3 
6 -2 

20 3 
l) -2 

4 1 

7 0 
4 
5 -I 

14 

2 -1 
18 
4 1 
2 -1 

21 2 
15 -3 
18 -1 
12 3 

7 0 
11 1 
9 -2 
9 

15 -2 
7 0 
4 

13 

12 

18 
1 

17 2 
o 0 

10 I 
9 0 

2J. 

15 3 
o 0 

18 
12 
18 -2 

Kc" pit 

o + 
2 + 

11 
2 -

6 
11 

1 -

2 

1 
9 -

21 

8 + 
3 -

3 
1 -

6 + 
4 
7 

15 

2 + 
';I 

1 -
I 

11 

13 
5 

18 + 
8 

4 + 
7 

4 
II -
2 

17 
4 
2 

19 + 
13 

17 
10 

7 
11 + 
8 
8 -

14 

7 + 
4 

12 

10 + 
17 

3 + 
15 

o 
10 + 
9 + 

19 -

13 

o + 
17 -

11 
17 

Observed 
frequency (unc.)/ 

MHz 

59170.248(0.040) 

59285.370(0.040) 

59358.527(0.040) 
59378.729(0.040) 

59379.338(0.040) 
59379.499(0.040) 

64763.670(0.200) 

65159.576(0.040) 

66010.684(0.040) 

Calculated 

frequency (une.)/ 

MHz 

58303.988(0.027) 
58323.072(0.042) 

58685.829(0.081 ) 
58925.867(0.023) 

58975.953(0.005) 

59035.334(0.023) 

59170.166(0.006) 
59222. 730( 1.208) 

59285.412(0.004) 
59304.222(2.245) 

59354.087(4.661) 
59358.500(0.027) 
59378.705(0.008) 
59379.366(0.010) 
59379.518(0.004) 

59434.626(0.005) 
59616.011(0.006) 
59817 .898(2.391) 

59881.908(1.828) 
59898.028(0.806) 
6UUI2.424(U.U48) 

60119.016(0.048) 
60158.910(0.015) 

60242.657(0.034) 

60565.472(0.056) 

61089.241(0.026) 
61274.386( 1.504) 

61306.917(7.326) 
61657.605(0.014) 

61740.202(0.018) 

62210.224(4.883) 
62243.331 (3.294) 
62307.563(0.029) 

62523.141(0.111) 
62680.834(0.192) 

62735.523(0.038) 
62781.572(0.044) 
62810.642(0.005) 

.62880.209(0.935) 
63062.386(2.951 ) 

63071.072(0.116) 
63197.383(0.086) 

63430.454(0.006) 

63586.324(0.056) 
63663.120(0.016) 
63812.148(0.010) 

63820.681 (1.844) 

63900.157(0.006) 

63904.332(0.024 ) 
64249.551 (4.637) 

64341.951(0.095) 
64542.073(4.160) 

64763.368(0.023) 
64980.587(7.124) 

65159.487(0.006) 
65161.080(().900) 

65361.747(0.032) 
65J.95.3.:l1 (0220) 

65821.044(0.079 ) 

66020.680(0.005 } 
66277 .572(0.062) 

66277.963(0.071) 

66367.701 (0.061) 
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Line 

strengtha 

10.2017 
18.2523 
0.0445 
0.1841 

6.5502 

0.0055 
17.0374 

12.3976 

16.6831 
2.7415 

0.0191 
6.8853 
0.4543 
0.2480 

16.8643 
6.5886 
0.0073 
0.0194 

0.2234 
0.6897 
1.4362 

16.2467 

0.0025 

0.9092 
2.6198 

0.1590 
1.1422 

4.0582 
0.8537 

2.3349 

1.0430 
0.3952 
0.6942 

2.3214 
10.8315 

0.0012 
0.4012 
0.1900 

0.3576 
0.0128 

0.6681 
0.1162 

7.2321 

1.3799 
0.4501 
1.3069 

0.2680 

7.2738 

1.5273 
4.4199 

0.9984 
1.4248 

0.1702 
0.0442 
0.8926 
1.0860 

7.2038 
J..5659 

2.2339 
1.1422 
2.2343 

0.6527 

2.2650 

Energy 

lower st./ 
cm- l 

270.050 
257.171 

198.178 
148.975 

13.519 
56.338 

147.001 
271.073 

3.617 
295.261 

421.075 
166.704 

8.179 
8.233 
3.559 

13.453 
11.531 

285.205 

348.274 
257.171 
171.623 

260.546 
8.207 

159.930 
225.228 

91.359 
275.884 

418.290 
35.197 

151.282 

287.760 
282.765 
156.091 

225.920 
265.916 

113.611 
149.486 

3.500 

302.124 
348.274 

255.997 
206.274 

17.984 
186.219 

35.197 
35.191 

338.163 

17.918 
149.486 
334.986 

201.773 

386.230 
148.780 

376.688 

0.069 
293.087 

172.407 
'132.307 

235.632 

0.000 
115.697 
200.389 

115.704 

KLE92 

KLE91 

KLE92 
KLE91 
KLE91 
KLE91 

BAK88 

KLE91 

KLE91 
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2 
2 
1 
2 
2 
2 
o 
2 

2 
2 
2 

o 
2 

1 
U 

1 
2 
o 
1 

2 

D 
o 
1 
1 
o 
1 
o 
1 
o 
o 

2 
o 

1 
o 

2 

o 

o 

o 

1 

o 

l' 

16 
7 
8 

24 

22 
11 

1 

14 

6 
19 
22 
9 
3 

20 
17 
4 

10 

11 

9 

17 

11 
11 
II 
3 
3 

13 
14 
21 
14 
8 
4 
8 

17 
8 
4 
4 
5 

12 
17 
18 
25 
10 
12 
9 

17 
16 
Q 

17 
5 

20 
11 
10 
10 
6 
6 

-1 
-3 

3 
4 

'1 

-1 
-2 

4 
2 

-2 

2 
-1 

-1 
-2 

I 
-2 
-1 
-1 

1 
-1 

1 
-1 

2 
2 
o 

-1 
-1 

1 
l 

-1 
-} 

3 
1 
2 
o 

-2 

-1 

-2 

..). 

1 
-1 
-I 

-1 
-1 

14 + 
7 
5 

21 
19 -
9 
o 

14 

4 
16 
18 + 
7 
2 

18 + 
16 

4 

9 
6 

21 + 
8 
7 -

16 
o 

10 
10 
10-
2 

1 + 
3 

13 
14 
20 
14 + 
8 
3 
6 
2 

16 -
8 + 
3 

4 

10 
16 
15 -
21 + 
9 -

12 

13 + 
15 

g -

12 
3 

20 
II 
10 
9 

4 + 

V t" 

2 
2 
1 

2 
2 
2 
o 
2 

2 
2 
2 
o 
2 

U 

1 
2 

o 
1 

2 
D 
o 

1 
o 
1 
o 
1 
o 
o 

2 
o 

t 
2 

o 
2 

2 
1 
2 
o 
2 
o 
1 
2 
2 
o 

1 

o 
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J" 

17 
7 
9 

24 
21 
12 
o 

14 

7 
19 
21 
8 
4 

20 
17 

;S 

10 
6 
8 

2.0 

8 
8 

17 
1 
2 

11 
10 
11 
3 
4 
4 
4 

13 
13 
22 
t3 
8 
4 
9 

16 

12 
16 
19 
24 
to 
12 

18 
16 

8 

18 
6 

19 
11 
10 

2 
-2 
-2 

2 
5 

-3 
o 

-2 
I 
2 
5 
3 

-1 
2 

-1 

-1 
o 
2. 

2 
D 
1 
o 
o 

-1 
-2 

1 
o 

-1 
1 

-1 
-2 
-2 
-2 

-2 
o 
2 
o 

1 
-2 

2 
o 

3, 

2 
5 
o 

-2 
-2 

4 
-1 

2 

4 
-2 

2 
-2 
-2 

2 
o 

15 + 
6 
7 

22 
16 -

10 
o 

13 
7 

17 
17 + 
5 
4 

19 -
16 
2 

10 

6 

1& + 

6 
8 + 

16 

11 
8 

l1 + 
3 
4 
4 + 
4 

12 
12 
21 
11 + 
7 
4 
8 
I 

13 -
7 + 
2 

11 

\3 
18 -
20 + 
10 + 
11 
8 

14 + 
15 
7 -

15 
4 

\7 
10 
9 

5 + 

Observed 
frequency (unc.)1 

MHz 

67009.108(0.040) 

69239.760(0.080) 

69339.690(0.080) 
69470.310(0.080) 

69808.440(0.080) 

70117.290(0.080) 

70516.950(0.080) 

70735.320(0.080) 

Calculated 
frequency (unc.)1 

MHz 

66386.402(4.188) 
66586.051(1.619) 
66792.256(0.031) 
66922.669(5.693) 
66947.951(8.045) 
66998.870(6.721) 
67009.121(0.006) 

67306.623(1.849) 
67344.749(0.045) 

67503.427(4.687) 
67591.509(8.029) 
67714.801(2.771) 
67769.837(0.010) 
68048.884(2.115) 
68124.545(0.096) 
68:U~.6Y5(U.UU6) 

68603.244(0.057) 
68700.201 (1.675) 
68760.534(0.007) 
6'g791.9S&(O.759) 

69129.640(3.805) 
69239.554(0.007) 
69318.970(0.032) 
69339.479(0.028) 
69470.135(0.028) 
69479.007(0.017) 
69480.308(0.040) 
69680.851(0.018) 
69808.061 (0.027) 
70099.984(0.009) 
70117.102(0.007) 
70169.414(1.783) 
70 194.957( 1.847) 
70239.109(0.031) 
70246.143(7.070) 
70290.976(0.124) 
70389 .328( 1.700) 
70516.874(0.026) 
7062l.S4t(0.038) 
70735.242(0.025) 
70965.355(0.038) 
7110 1.329(0. 737) 
71355.123(0.221) 
7 I 396.056(0.312) 
71792.614(0.027) 
71821.745(4.452) 
11~44.914(O.038) 

71960.068(4.692) 
72280.124(0.226) 
72325.793(0.039) 
72335.978(1.837) 
72745.846(1.756) 
72781.633(0.158) 
72799.740(0.079) 
73290.745(0.030) 

73314.102(0.158) 
73317 .435(0.063) 
73404.554(0.608) 
73576.623( 1.820) 
73763.059(1.794) 
73786.194(0.009) 
73832.717(0.030) 
73990.378(0.046) 

Line 
strengtha 

4.0536 
0.9691 
1.3377 

10.0139 
3.8849 
0.0304 
0.2451 

0.3188 
0.0987 
3.1621 
3.8876 
1.3346 
0.2236 
1.4827 
0.9578 
0.0520 
1.4211 
3.5401 
7.7841 
0..1053 

1.6588 
7.8302 
0.0020 
0.9706 
1.6698 
1.1401 
1.8271 
1.1301 
2.4393 
0.1801 
0.4051 
1.0167 
0.3768 
0.0028 
0.0683 
0,9235 
0.8269 
3.2867 
1.3026 
0.7924 
2.7629 
5.3966 

24.0929 
21.9988 
4.1932 
4.3112 
2.6677 
4.1833 
4.5932 
7.4007 
0.4429 
0.7077 
2.8550 
1.3019 
2.0183 

2.8539 
0.0001 

0.4603 
0.5187 
0.6061 
0.0901 
5.1112 
0.7732 

Energy 
lower st.J 

cm- I 

368.251 
280.219 
178.627 
471.620 
460.530 
321.507 

0.069 

328.682 
160.92() 
400.772 
460.551 
306.253 

7.876 
403.670 
244.285 

5.595 
177.895 
277.928 

23.074 
2&8.530 

302.983 
23.009 

101.924 
142.636 
143.921 
42.771 

185.080 
42.720 

145.848 
7.876 
7.824 

270.708 
319.834 

64.654 
421.929 
2LO.473 
285.205 
148.414 
176.799 
142.636 
101.862 
276.139 
266.787 
284.841 
15L61S 
326.590 
101.840 
390.802 
232.299 
178.727 

311.623 
290.841 
135.210 
233.203 
172.1-12 

135.193 
165.612 
275.546 
304.052 
297.123 

35.403 
155.458 
167.083 

KLD91 

LIA86 

LIA86 
LIA86 

*LIA86 

*LIA86 

LIA86 

*LIA86 
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TABLE II. (Continued.) 

2 
o 
1 
2 
o 

2 
1 

o 
o 
o 

2 
o 
o 
1 
o 
o 
o 
2 
o 
2 
1 
o 
1 

o 
1 
o 
2 

o 
1 
o 

1 
1 
o 
1 
J 

o 
o 
o 
1 

I 
o 
o 
o 
o 
o 
I 

o 
1 

o 
o 
o 

J' 

6 
20 
6 

12 
20 
19 
19 
15 
4 
7 
4 

12 
15 
4 

21 
4 
4 
9 
6 

12 
4 
2 
9 

14 

6 
2 

16 
4 

7 

12 
6 

19 
4 

21 
7 
4 
4 
4 

12 
4 
4-

17 
4-

15 

-+ 
17 

..j. 

4 

4-
-I-

-+ 
4 

-1-

-+ 
-+ 

22 
16 

4-
-I­
..j. 

-I-

-3 

1 
o 

2 
2 
I 

-2 
o 

1 
-3 

1 
o 

4 
1 

1 

o 
-1 
-2 

3 

-3 
o 
4 

1 
o 

-3 
-1 

1 
o 
o 

-4 
o 

-3 
2 

-2 

-2 
-3 

-2 

4 
17 
6 

12 
17 -
18 
17 
15 + 
3 
7 
4 + 

11 -
14 -
4 

19 + 
4 + 
2 

6 + 
o 
8 
4 + 
2 + 
8 -

14 

6 
1 

15 
1 

5 
8 
9 

19 + 
4 + 

19 
6 
4 
4 
4 + 
9 
4 
1 

15 + 
3 

14 
3 -

16 

2 + 

2 

2 
3 
2 + 

20 + 
15 -
2 
2 + 
2 + 
1 

Vt" 

2 
o 
1 
2 
o 
1 

2 
I 
o 
o 
o 
1 
2 
o 
o 
1 
o 
o 
o 
2 
o 
2 
1 
o 
1 

o 
1 
o 
2 

o 
1 
o 

o 
I 
1 
o 
o 
o 
1 
1 
2 
2 
1 
o 
o 
o 
U 

o 
1 
o 
1 

o 
o 
o 
2 

KLEINER, LOVAS, AND GODEFROID 

1" 

7 
19 

11 
19 
18 
19 
14 
3 
6 

12 
14 
3 

20 
3 
3 
9 
5 

13 
3 
1 
9 

13 

5 
1 

16 
3 

8 
7 

13 
7 

18 
3 

20 
7 
3 

13 
3 
3 

18 
3 

15 
3 

16 

21 
15 

-2 
4 

-1 

1 
4 

-3 

2 
2 

1 
2 

-1 
4 

o 
1 
2 

1 
o 
o 
2 

-1 
1 

3 
2 

-1 
3 
2 
2 
o 

-4 
o 
1 
o 
o 

-3 
o 

-3 

-1 

-3 

j 

3 
-2 
-3 

2 

2 
-2 

Observed 
frequency (une.)! 

Ke" p" MHz 

6 
15 
4 

10 
16 -
15 
18 
12 + 
1 
5 
3 + 

12 + 
13 

16 + 
3 + 
o 
9 
5 + 
1 

10 
3 + 
1 + 
9 + 

12 

5 
1 

15 
o 
6 
6 

10 
6 

16 + 
3 + 

17 
7 
3 

3 + 
11 
3 
o 

18 + 
2 

14 
2 -

14 
o 
I + 
o 

2 

1 
2 
1+ 

19 + 
12 -

1 + 
1 + 
o -

Calculated 
frequency (une.)! 

MHz 

74209.139(2.281) 
74250.708(0.072) 
74263.471 (0.035) 
74340.701(4.983) 
74362.489(0.075) 
74445.352(0.297) 
74616.500(4.083) 
74675.986(0.164) 
74796.271(0.015) 
74854.541(0.007) 
74891.681(0.005) 
74897.636(0.069) 
74913.917(2.185) 
74924.137(0.005) 
74926.953(0.080) 
74990.791 (0.008) 
74992.645(0.024) 
75038.517(0.008) 
75160.001(0.006) 
75176.357(2.922) 
75352.968(0.032) 
75394.627(0.055) 
75523.171(0.016) 
75526.172(0.008) 
75552.614(0.085) 

75604.704(0.006) 
75887.131(0.043) 
75943.771 (0.026) 
76043.508(0.208) 

76130.898(0.017) 
76133.890(0.040) 
76231.255(0.032) 
76321.531 (0.046) 
76639.696(0.480) 
76718.009(0.008) 
76772.989(0.078) 
76R02.651 (O.m4) 
76822.138(0.007) 

-' 76866.437(0.005) 
76878.958(0.005) 
76899.763(0.034) 
76934.000(0.007) 
76972.130(0.008) 
76974.342(4.023 ) 
77006.526(0.059) 
77033.648(0.066) 
77038.605(0.005) 
77059.336(0.033 ) 
77082.464(0.004 ) 
nOI:)2.\))4(U.UU4 ) 

77084.099(0.004 ) 
77088.583(0.007) 
77095.109(0.004 ) 
77099.697(0.007) 

77125.695(0.005) 
77126.418(0.005) 
77218.295(0.005) 
77223.748(4.603) 
77267.049(0.142) 
77280.505(0.007) 
77286.058(0.007) 
77286.796(0.007) 

77288.103(0.007) 
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Line 
strengtha 

0.0280 
0.4176 
0.3822 
2.5568 
3.7137 
1.0613 
1.0507 
0.8403 
0.0287 
0.0044 

23.7139 
1.3318 
5.2343 

23.6762 
3.7997 

23.9665 
8.5£-7 
8.2021 
3.3039 
0.2452 
1.7101 

22.8436 
1.5509 
8.2531 
0.5196 

3.2857 
0.0173 
0.0033 

11.9421 

0.2728 
0.7888 
1.9600 
0.7668 
0.5232 

25.6091 
0.1966 
5.979::\ 

23.5541 
25.3001 
25.2831 

1.7090 
25.3227 
11.1183 
2.0698 

23.4523 
1.6578 

18.9757 
0.0809 

11.0748 
11.0124 

11.0724 
18.9610 
11.0702 
19.0608 

18.9557 
18.9506 
18.9758 
5.8938 
2.4209 

11.0053 
19.0607 
J 10<;60 

11.0560 

Energy 
lower st.! 

cm- l Ref.b 

280.219 
147.419 
154.013 
318.840 
147.436 
270.261 
398.283 
219.787 

10.214 
15.487 
5.326 

193.688 
336.012 

5.376 
160.367 
148.780 
18.027 
28.787 
10.946 

284.841 
72.753 

262.313 
144.385 
28.723 

209.114 

10.998 
143.707 
90.863 

287.349 

29.566 
165.031 
72.767 

167.006 
263.172 
147.588 
160.280 
159.930 
146.924 

3.921 
3.853 

72.675 
145.848 
161.592 
365.684 
280.196 
222.757 

10.160 
101.666 
18.027 
11:).02) 

18.025 
153.520 

17.957 
1.32.869 

10.214 
10.136 
10.163 

434.437 
236.134 
159.812 
152.872 
1 SQ ggj 

159.882 



TABLE II. (Continued.) 

2 
2 

2 
I 
2 
2 
2 
o 
2 

2 
2 
2 
o 
o 
o 
o 

o 

I 
o 
o 
I 
2 
o 
o 
o 
o 

? 

1 
o 
2 
2 
2 
o 
2 
1 
2 

o 
2 
2 
u 
o 

o 
2 

o 
1 

o 
o 
o 
n 
o 
o 

J' 

4 
4 
4 

14 
16 
17 
4 
4 
4 
4 

12 
18 
4 

16 
11 
7 
2 

15 
19 
18 
19 
11 
17 
7 

10 
4 

18 
4 
4 
4 
4 
9 
4 

10 
15 
19 
4 

11 
10 
4 

11 
19 

18 
15 

L 

2 

14 
15 

4 
25 
15 
2 

12 
12 
10 
7 

7 
15 
3 

15 
15 

2 

2 
1 

-2 
-1 

2 
o 

-3 
4 
2 
2 
2 

-2 
2 
2 

2 
-1 

2 
-1 

o 
-3 

2 

-3 
3 
2 

1 
2 

-3 
4 
2 
2 

2 
-1 

2 
-1 

I 
3 
2 
2 

-2 
-2 

2 + 
1 -
3 

12 + 
16 + 
16 
3 
3 -
4 + 
2 
8 + 

16 + 
2 + 

14 + 
10-
4 
1 

13 
17 + 
18 + 
17 
10 
17+ 
5 + 
9 -
3 -

15 
3 
3 -
1 
2 

4 

7 
13+ 
17 

1 
9 
9 

3 
10 
17 + 
5 

15 -
13 + 
o 
1 -

13 
15 

4 
22 
13 

1 

11 

11 

9 
4 

4 
14 
I 

11 + 
10 -

V t" 

2 
2 

1 

2 

2 
2 
2 

o 
2 
2 
2 

2 
o 
o 
o 
o 
1 
o 

o 
o 
1 

2 
o 
o 
o 
o 

2 

1 
o 
2 

2 
2 
o 
2 
1 
2 
o 
2 
2 
o 
o 

o 
2 
2 
o 
1 

o 
o 
o 
n 
o 
o 

2 
2 

MICROWAVE SPECTRUM OF ACETALDEHYDE 

J" 

3 
3 
3 

13 
15 
16 
3 
3 
3 
3 

13 
19 
3 

17 
11 

8 
3 

14 
19 
17 
19 
11 

16 
8 
9 
3 

18 
3 
3 
3 
3 
8 
'1 

11 
14 
18 
4 

11 
9 
3 

11 
20 

19 
16 

14 
14 

3 
25 
14 
3 

12 
12 
10 

15 
4 

16 
16 

3 
3 
2 
3 
2 

-3 
-1 

2 

o 
-3 

1 

2 

1 
2 

2 
2 

-2 

2 
2 
2 

2 

1 
1 

-3 
-2 

2 
o 
2 

2 
2 
1 

-2 
1 
o 
1 

-2 
3 

o 
-1 
-2 
-1 

2 
-3 

1 
-1 

1 
o 

-2 
2 
1 

-I 
4 
4 

Observed Calculated 
frequency (une.)! frequency (unc.)! 

Kc" P" MHz MHz 

1 + 
o -
2 

11 + 
13+ 
14 
2 
2 -
3 + 
1 

11 + 
19 + 
1 + 

17 + 
11 + 
6 
2 

11 
18 -
15 + 
18 
11 

14 + 
6 + 
8 -
2 -

16 
2 
2 -
1 
2 
7 
'1 

10 
12 + 
16 
2 

10 
8 
2 -

11 + 
20 + 
7 

16 -
16 + 

'2 

2 
8 

13 
13 

3 
23 
12 
3 

12 
12 + 
10 

14 
3 

12 + 
13-

77365.922(0.028) 
77366.310(0.028) 
77398.274(0.007) 
77415.094(0.092) 
77485.480(0.218) 
77618.987(3.030) 
77642.812(0.006) 
77672.224(0.036) 
77712.905(0.055) 
77737.763(0.748) 
77746.882(0.032) 
77769.085(4.316) 
77779.415(0.036) 
77928.519(3.766) 
78115.982(1.073) 
78162.129(0.015) 
78319.769(0.012) 
78383.745(0.024) 
78398.903(0.082) 
78432.686(0.374) 
78478.971(0.081) 
78500.071 (0.067) 
78728.676(0.287) 
78762.441(0.011) 
78765.276(0.011) 
78871.037(0.008) 
79097.926(4.576) 
79099.313(0.005) 
79150.172(0.005) 
79184.928(0.024) 
79455.842(0.015) 
79551.999(0.044) 
7Qf\32 7R.7(0 807) 

79732.870(0.073) 
79761.622(0.026) 
79773.040(7.143) 
79823.809(2.737) 
79966.227(4.262) 
7997~.160(0.01O) " 
80144.665(0.063) 
80288.508(0.047) 
80343.273(4.647) 
80459.494(0.014) 
80537.363(7.094) 
80584.524(3.541 ) 
~U65~U~52(U.U I U) 

80738.720(0.008) 
80817.897(0.040) 
80823.447(0.057) 
80862.120(0.041) 

80974.509(0.115) 
81220.858(6.243 ) 
81278.280(0.026) 
81579.(1)9(0.045) 

81825.113(0.022) 
82069.377(0.023) 
82329.189(0.0 I 0) 
8?49() 7?6(0 () 17) 

82515.145(0.0) 1) 
82525.133(0.021) 
82554.870(0.030) 
82698.380(7.955) 
82746.142(7.957) 

1129 

Energy 
Line lower st./ 

strengtha cm- l Ref.b 

10.8532 
10.8532 
18.8542 
2.5284 
0.7548 
0.0200 

23.3680 
18.3621 
24.3340 
14.3352 
1.9561 
1.9669 

18.3622 
2.1558 
0.9780 
0.7960 
0.0775 
0.3421 
2.0812 
0.5939 
2.1139 
1.3673 
0.6717 
1.0718 
2.5665 

23.9567 
1.9990 

23.6746 
23.7143 
8.5£-7 
0.0287 
0.5485 

16,9809 

0.0201 
2.9683 
0.0441 
0.4223 
4.1135 
2.4711 

22.8463 
7.4887 
1.8524 
0.7904 
3.8005 
2.2194 
0.1203 
0.1985 
6.7444 
1.9591 
0.0015 

17.9990 
8.0564 
2.6196 
0.1845 

1.0622 
1.0510 
8.4888 
n ?679 

1.0604 
0.0056 
0.4417 
2.1958 
2.1957 

286.514 
286.514 
151.581 
214.714 
229.715 
359.009 
148.176 
271.993 
259.116 
273.002 
72.718 

377.545 
271.995 
354.440 
299.986 
29.566 

5.595 
81.791 

127.791 
251.408 
127.797 
184.780 
240.256 
29.543 
35.191 

148.975 
388.383 

5.595 
5.539 

17.957 
10.136 

170.972 
273.048 

190.405 
81.733 

388.383 
287.223 
318.840 
35.197 

262.551 
185.662 
390.022 
29.422 

405.526 
343.814 

5.595 
5.539 

165.031 
212.949 

73.604 

268.007 
487.488 

81.695 
146.924 

50.231 
50.180 
35. I 18 
?94?? 

29.419 
80.432 

153.520 
385.904 
385.902 
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TABLE II. (Continued.) 

I 
o 

o 
2 

2 
o 

o 

o 
2 

2 
2 
o 
2 
2 

o 
o 
2 
2 
o 

2 
I 
1 
o 
o 
o 

2 
2 
2 
'2 

I 
2 
o 
o 
1 
2 

2 

1 
o 
2 

o 
I 
o 
2 
o 
o 

J' 

6 
10 
17 
5 
8 
6 

10 
2 

14 
15 
16 
2 

13 

5 
18 
8 
5 

20 
2 

14 
20 

26 
18 
18 
20 

4 
9 
2 
7 

13 
2 
2 
2 

12 
5 
5 

10 

17 
14 

12 
6 

20 
12 
17 

5 
7 
1 

11 

II 
13 
21 

9 
5 

16 
17 
II 
18 
20 
20 

o 
1 
2 

-I 
-2 
o 
2 

-1 
-2 

1 
-2 

2 

-2 
2 
2 
3 
2 

-2 
2 
1 

4 
-2 

4 
2 
1 

-I 

2 
-3 

I 
I 
2 
2 
2 
I 

-3 
2 

-1 

-I 

3 
-2 

o 

2 
-I 

3 
2 

1 

2 

2 
o 

-2 
-I 

2 

-2 

6 + 
9 -

16 

5 
7 
6 
8 
2 

12 
15 
14 

2 + 
12 

3 
17 -
7 -
2 

18 + 
1 

12 + 
19 

23 -

17 

14 + 
18 

3 
8 
o 
4 

12 -

o + 
o 

11 
4 
3 

3 

o 
14 -

13 
8 

II -

19 
II 
14 

3 

1 

10 
5 

10 

11 + 
19 + 
9 
4 

16 
16 -

10-
17 
18 + 
18 

VI" 

1 
o 
1 
o 
2 
1 
2 
o 

o 
1 

1 
o 
2 
2 
2 
o 
2 
2 

o 
o 
2 
2 
o 
1 
2 
1 
1 
o 
o 
o 

2 

2 

'2 

1 
2 
o 
o 

1 
2 
2 

I 
o 
2 
2 

2 
o 
I 
o 
2 
o 
o 

J" 

10 
16 

4 
7 

5 
9 
1 

13 
14 

15 

13 

6 
17 
9 
5 

21 

3 
15 
21 

25 
17 
19 
20 

3 
9 
3 

8 
13 

12 
6 
6 

10 
'2 

o 
18 
14 
7 

12 
6 

19 
12 
17 
4 
6 
? 

11 
8 

11 
14 
22 

4 
15 
16 
II 
17 
20 
20 

KLEINER, LOVAS, AND GODEFROID 

1 
o 

1 
-1 

o 
3 
2 

-3 
o 

-1 

1 

3 

1 
-1 

-2 
5 
3 

1 
-1 
o 
I 

-2 
1 
o 
1 

-1 
-1 

o 
-2 

-'2 

o 
2 

1 
o 
2 

-3 

2 
2 

-1 
() 

-I 
2 
o 

-1 
-2 
-2 

3 
o 

-3 

-2 

5 + 
10 + 
14 

3 
7 
5 
6 
I 

11 
13 
12 
1 + 

12 

6 
14 -
8 -

21 + 

3 
15 + 
20 

20 -

14 

17 + 
19 

9 
2 
6 

13 + 
I 
3 + 
3 

11 
6 

9 
1 

o 
17 -

13 
6 

12 + 
4 

16 
12 
15 

? 

10 

11 
14 + 
22 -J... 

7 
3 

14 
13 -

II + 
15 
19 -

19 

Observed 
frequency (unc.)/ 

MHz 

83584.260(0.180) 

84219.764(0.180) 

Calculated 
frequency (une.)/ 

MHz 

82754.856(0.020) 

82825.639(0.010) 
82827.295(0.102) 
82874.621 (0.007) 
82888.416(1.780) 
83362.411 (0.025) 
83502.844(2.874) 
83584.282(0.006) 
83999.977(0.098) 
84136.223(0.105) 

84138.428(0.078) 
84219.750(0.006) 
84220./)3(0.0)2) 

84438.283(0.045) 
84523.984(0.050) 
84653.764(2.272) 
84676.123(2.628) 
84710.364(5.017) 
84865.210(0.010) 
84879.917(3.347) 
2-1926.532(6.995) 

85249.520(0.242) 
85396.224(0.050) 
85496.069(7.180) 
85535.010(3.970) 

85644.755(0.006) 
85947.589(0.047) 
86075.058(3.253) 
86676.067(0.033) 
87004.906(0.088) 
87109.513(0.006) 
87146.655(0.008) 
87204.294(0.010) 
87303.647(0.048) 
87472.939(4.828) 
88195.495(2.165) 
88298.723(4.086) 

Line 
strengtha 

3.0239 

8.5446 
2.1419 

0.0183 
4.0913 
2.2194 

1.6463 
1.6222 

0.2163 
0.3903 

2.7073 
1.7134 
'1..1381 

0.0509 
2.8164 
2.3233 

0.5680 
1.7312 
0.1136 
2.2558 
0.0666 

4.7897 
2.7601 

3.7791 
0.9848 
0.0525 
7.3759 
0.1803 
1.0787 
1.3016 
0.0843 
0.1854 
0.0713 
2.1538 
0.8639 
0.0358 
3.8744 

88304.lH/(0.7':18) 0.6038 

8~607 .640(0.029) 0.6164 
88939.907(4.584) 3.9815 
88983.283(0.017) 0.0096 
89177.162(0.008) 0.0028 
89264.568(0.059) 7.4857 
89451.315(2.593) 0.6981 

89459.769(0.370) 1.2981 
89597.048(0.078) 1.2952 
89691.611(4.359) 1.5280 
89879.748(0.318) 30.4754 
89928.077(0.036) 0.4643 
Q0017 111(0 n?4) 1.17RO 

90140.370(0.045) 2.0056 
90622.788(0.038) 1.0598 
90682.551 (0.0 13) 8.6539 
90738.847(3.181) 2.2604 
90866.842(5.429) 1.6076 
90868.677(0.046) 0.6416 
90910.914(0.204) 31.6846 
90915.256(0.055) 0.0008 
91095.292(0.183) 2.4872 
91188.827(0.013) 8.7142 
91464.053(3.134) 0.0279 
91560.879(0.105) 1.9490 
91628.377(0.104) 1.9836 
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Energy 
lower st.! 

em-I Ref.b 

154.407 

35.055 
246.557 

8.233 
282.441 
152.677 

311.899 
0.711 BAU76 

214.677 
218.452 

234.888 
0.643 BAU76 

'2Uj.7~S 

156.490 
112.878 
288.592 
290.221 
403.114 

5.376 
333.807 
-102.12-1 

248.423 
112.855 

405.364 
410.959 

5.376 
170.758 
280.196 
172.826 
201.773 

0.711 
5.326 
5.376 

195.266 
283.060 
275.884 
311.739 
265.061 

141.994 
378.569 

70,636 
20.099 

193.208 
293.843 
283.039 
192.278 
376.688 
287.223 
157.921 
1419)1 

187.398 
170.972 
42.064 

324.420 
416.821 
170.758 
269.167 

83.185 
246.976 

42.002 
370.366 
140.508 
140.514 



TABLE II. (Continued.) 

2 

2 

o 
2 

o 
1 

o 
2 

o 
2 

1 

o 
o 
2 

2 

2 
o 
2 
2 
o 
o 
2 
o 

o 
o 
o 
2 
2 
2 
o 

2 
o 

2 
o 
o 

1 

o 
o 
o 
2 

o 
o 
o 
I 

o 
o 
o 
o 
o 

l' 

2 
12 
16 
10 
12 
4 

18 
15 
16 
10 
22 
10 
16 
20 
15 
3 
5 
5 

23 
5 

22 

5 
7 
5 
5 
9 
5 

26 
5 

13 
5 
9 

11 

22 

13 
5 
5 

21 
13 

24 
11 
5 

21 
5 
5 
5 

5 

II 
6 

5 

6 

o 

1 
-1 
-1 

3 
'-2 

3 
5 
2 
3 
2 

5 
-3 
-5 

-1 
1 

-2 
1 
o 

-3 
4 

3 

3 

2 
4 

-3 
-2 

4 
4 
2 

1 
-1 

1 
o 
1 
o 
o 
o 

-3 
-4 

4 
-I 

2 
1 

-3 
4 
4 
1 

4 
-4 

3 

2 
11-
16 
9 

11 

2 

17 
13 + 
12 + 
9 

20 + 
8 

11 -

18 
11 

3 + 
5 + 
5 

22 
5 + 

21 
3 + 
4 
4 

5 + 
9 + 
3 

22 + 
2 

12 
2 

7 

20 
12 
2 

1 + 
19 
12 
2 

23 
10 

5 + 
20 

5 
5 + 
5 
2 
1 

8 
6 
4 -
4 

4 
2 -
1 + 
4. -

I 
2 

3 + 
2 
2 

2 
2 

1 

1 
o 
2 
o 
1 
o 
2 

o 
2 

o 
o 
2 
1 
2 
1 
2 
o 
2 
2 
o 
o 
2 
o 

o 
o 
o 
2 
2 
2 
o 
1 
2 
o 

1 
2 
o 
o 

1 

o 
o 
o 
2 

o 
o 
o 
1 

o 
o 
o 
() 

o 
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J" 

12 
15 
10 
11 

5 
17 
16 
17 
10 
21 
11 

17 
19 
16 
2 
4 
4 

23 
4 

22 
6 
7 
4 
4 

8 
4 

25 
4 

13 
6 
9 

12 

21 
13 
4 
4 

21 
13 
2 

24 
10 
4 
4 

21 
4 

4 
4 
4 
4 

12 
5 
4 
4 

7 
4 
4 
4. 

4 
4 

4 
4 
4 

-1 
1 
2 

o 
-2 
-2 
-3 

2 
4 

-1 
4 

-3 
4 
2 

-4 
o 
1 

-1 
o 
1 
o 
2 
2 
2 

5 
3 

-1 
2 

-1 
3 

-4 
1 
4 
4 

o 
2 
1 
o 
o 
o 
o 
o 

-3 
-4 

3 

2 
1 

2 
4 
4 
2 

4 
-4 

3 

12 + 
14 
10 
9 

15 
14 + 
13+ 
9 

17 + 
9 

14 -
17 
12 
2 + 
4 + 
4 

23 
4 + 

22 
4 + 
5 
2 
4 + 
8 + 
1 

21 + 
1 

13 
5 
8 
9 

18 
12 
1 
o + 

20 
13 + 
2 

24 
8 
4 
4 + 

21 
4 

4 + 
4 

o 
9 
4 
3 -
3 

5 

o + 
3 -

o 

2 + 

Observed 
frequency (unc.)/ 
p" MHz 

93580.859(0.100) 
93595.276(0.100) 

93702.172(0.040) 

95761.152(0.040) 

95947.340(0.000) 
95963.380(0.180) 
96060.132(0.040) 

96274.200(0.000) 

96343.283(0.040) 
96343.283(0.040) 
96347.562(0.040) 

96353.161 (0.040) 
96360.784(0.040) 
96367.846(0.040) 
96368.352(0.040) 
96371.751 (0.040) 

Calculated 
frequency (unc.)/ 

MHz 

91921.193(2.526) 
92203.349(1.260) 
92203.599(0.133) 
92229.272(0.054) . 
92294.583(0.048) 
92423.309(0.065) 
92547.576(0.042) 
92558.849(4.172) 
92679.805(0.156) 
92762.314(0.043) 
92912.142(0.097) 
92925.072(6.648) 
93019.730(0.156) 
93182.668(7.206) 
93238.398(0.315) 
93350.972(0.016) 
93580.914(0.006) 
93595.238(0.006) 
93640.789(5.061) 
93702.191 (0.009) 
93769.364(4.890) 
93829.147(0.048) 
93946.630(2.616) 
94096.196(0.014) 
94222.348(0.069) 
94284.839(0.726) 
94294.598(0.024) 
94375.344(0.252) 
94732.061(0.205) 
95046.045(0.030) 
95129.848(0.048) 
95154.706(0.042) 
95232.319(0.032) 

95241.566(0.094) 
95245.252(0.014) 
95254.525(0.089) 
95254.528(0.089) 
95327.840(3.679) 
95335.~90(0.031) 
95345.216(0.042) 
95455.975(5.271) 
95508.517(0.011) 
95654.204(0.009) 
95761.213(0.009) 
95848.215(4.745) 
95947.439(0.006) 
95963.465(0.006) 
96060.149(0.009) 
96227.565(0.009) 
96237.551 (0.009) 

96263.800(0.032) 
96265.819(0.008) 
96274.257(0.005) 
96308.194(0.074 ) 

96314.396(0.019) 
96343.268(0.005) 
96343.282(0.005) 
96347.542(0.008) 

96353.156(0.005) 
96360.787(0.005) 
96367.790(0.005) 
96368.376(0.005) 
96371.794(0.005) 

Line 
strengtha 

1.3856 
0.8865 
0.2762 
7.8645 
1.8998 
1.1E-5 
0.0404 
3.7251 
2.5997 
1.7264 
3.9765 
0.0332 
2.5990 
0.0225 
2.3256 
2.0800 

30.3517 
30.3517 
3.7908 

30.6806 
4.2601 
0.5432 
0.8203 
0.1529 

29.2369 
6.3298 
1.9E-5 
4.8297 

21.7410 
0.9992 
0.5408 
1.3681 
1.6029 

0.0875 
0.0166 

11.6279 
11.6279 
1.2212 

. 0.9867 
0.0671 
3.3439 
0.0499 

30.0704 
32.0019 
4.7080 

31.6159 
31.5946 
31.6270 
20.3286 
11.4461 

1.7052 
0.0081 

26.5649 
29.9692 

0.1233 
11.3912 
11.3912 
26.6857 

11.3901 
11.3868 
20.2464 
20.2508 
20.2464 

Energy 
lower st./ 

cm- I 

268.007 
307.509 
228.402 
177.107 
192.188 
162.389 
112.617 
357.039 
123.608 
180.183 
173.923 
314.685 
123.596 
400.772 
255.761 
145.667 

7.824 
7.876 

449.715 
151.282 
435.103 
162.553 
298.095 

12.787 
264.828 
281.163 
20.599 

248.410 
289.885 
58.307 

162.510 
173.625 
64.369 

173.821 
61.477 

305.721 
305.721 
424.272 
58.256 

144.996 
464.915 

41.903 
149.486 
150.147 
421.075 

6.485 
6.417 

148.414 
164.159 
174.800 

64.379 
11.531 
12.730 

282.765 

24.390 
31.581 
31.581 

155.441 

31.533 
31.502 
20.596 
20.599 
20.596 

BAU76 
BAU76 

KLE92 

KLE92 

BAU76 
BAU76 
KLE92 

BAU76 

KLE91 
KLE91 
KLE92 

KLE91 
KLE91 
KLE91 

UNPUB 
UNPUB 

J. Phys. Chern. Ref. Data, Vol. 25, No.4, 1996 



1132 

TABLE II. (Continued.) 

o 
1 
o 
1 
o 
o 
2 

I 
o 
I 

2 
2 
1 

2 
o 
2 
1 

2 
o 
2 
2 
o 
o 
1 
2 
1 
2 
o 
o 
2 
2 
2 
o 
o 
o 
2 

1 
o 
o 
o 
1 
2 
o 
2 
1 

o 

2 

:2 
:2 
2 

o 
2 
1 
o 
2 

J/ 

5 
5 

5 
5 

11 
9 

10 
5 
5 
5 
5 
5 
5 
5 
5 
::> 

10 
7 

26 
.s 
5 

19 
5 
5 
7 

11 
8 
5 
5 

21 
19 
8 

12 
16 
21 

6 
5 
9 
5 

18 

"j 

25 
6 
5 

13 
6 

11 
20 
14 
17 

II 
12 
5 
6 

17 
19 

-3 
-2 
-2 

4 
2 

-4 
2 
1 
3 
3 
3 
2 
4 
4 
3 
3 
'2 

I 
o 
3 
2 

-3 
2 
o 
2 
o 
4 
2 
2 

-1 
-4 

-2 
3 
2 
3 
3 
3 

-2 
1 
2 
2 

L 

1 

3 
-1 

1 

-3 
-1 

1 

1 
o 

2 
-1 

3 
3 
4 
2 
3 
8 
7 
9 -
3 
3 + 
2 -

3 + 
2 -
1 + 
3 + 
2 -
:; + 
9 
7 + 

23 
4 

3 
18 -
5 + 
4 -
7 
7 + 
7 
3 + 
4 
2 

18 
18 

10 + 
13 
18 -
3 
2 
8 
4 -

17 
3 
4 
4 -
() 

24 
4 + 
5 

12 -

4 
10 
19 
13 -
17 
o -

9 
11 
4 -

17 
18 

V t" 

o 
1 
o 
1 
o 
o 
2 

o 
1 

2 
2 
1 

2 
o 
2 
1 

2 
o 
2 
2 
o 
o 

2 
1 
2 
o 
o 
2 
2 
2 
o 
o 
o 
2 
1 
1 
o 
o 
o 
1 

2 
o 
2 
1 

o 

2 

2 
2 
2 
o 

1 
o 
2 

KLEINER, LOVAS, AND GODEFROID 

J" 

4 
4 
4 
4 
4 

12 
9 
9 
4 
4 
4 
4 
4 
4 
4 
4 
4 

9 
6 

26 
4 

4 
18 
4 
4 
6 

12 
8 
4 
4 
4 

20 
18 
8 

13 
16 
20 

7 
4 
8 
4 

17 
4 
4 
4 
7 

25 
7 
4 

13 

7 
11 
20 
14 
16 

4 
10 
12 
4 
6 

16 
20 

-3 
-2 
-2 

4 
2 

-3 
1 
2 
3 
3 
3 
2 
4 
4 
3 
3 
2 

2 

2 
2 

-3 
3 
o 
2 

-1 
3 

-1 
2 

-1 
-4 

4 
3 
2 

2 
4 
2 

-3 
-1 

-2 

-1 

o 
2 

-1 
o 

-2 
o 
o 
I 
2 
o 
o 
3 
o 
1 

-1 
-2 
-2 

Kc" p" 

2 
2 
3 
1 
2 

10 
8 
8 -
2 
2 + 
1 -
2 + 
1 -
o + 
2 + 
1 -
2 + 
7 
6 + 

24 
:3 

2 
15 -
4 + 
3 -
6 

10+ 
7 
2 + 
3 
1 

16 
15 
6 

13 + 
14 
17 -
5 
2 
8 
3 -

15 
3 

3 -
6 

25 
5 + 
4 

13 + 
6 

11 
20 
14 + 
15 

1 + 
4 
7 

12 
3 -

5 
15 
19 

Observed 
frequency (unc.)/ 

MHz 

96384.401(0.040) 
96394.202(0.040) 
96425.618(0.040) 

96475.536(0.040) 

96617.623(0.040) 
96622.386(0.040) 
96626.720(0.040) 
96632.627(0.040) 
96690.960(0.040) 
96690.960(0.040) 
96716.238(0.040) 
96717.382(0.040) 
96718.351 (0.040) 

96765.331 (0.040) 

96800.311 (0.040) 

97180.702(0.040) 

97335.912(0.040) 

98552.050(0.040) 

98863.328(0.040) 
98900.948(0.040) 

Calculated 
frequency (unc.)/ 

MHz 

96384.417(0.005) 
96394.191(0.008) 
96425.620(0.005) 
96460.437(0.009) 
96475.523(0.005) 
96488.915(0.034) 
96602.997(3.927) 
96607.215(0.033) 
96617.584(0.008) 
96622.243(0.008) 
96626.805(0.008) 
96632.668(0.005) 
96690.870(0.009) 
96690.886(0.009) 
96716.211 (0.035) 
96717.570(0.035) 
96718.396(0.008) 

96760.628(3.960) 
96765.385(0.006) 
96782.979(6.683) 
96800.280(0.009) 

96865.893(0.215) 
96951.365(0.065) 
97058.943(0.068) 
97075.394(0.044) 
97180.686(0.006) 
97213.935(0.032) 
97264.267(0.041) 
97289.674(0.045) 
97335.889(0.008) 
97612.001(0.067) 
97703.195(0.089) 
97796.092(0.066) 
98017.837(2.678) 
98074.659(3.040) 
98078.126(4.095) 
98201.691 (0.094) 
98368.628(0.015) 
9..8458.195(0.024) 
98548.686(1.849) 
98552.038(0.009) 
98793.573(0.133) 
98804.947(0.014) 
98863.314(0.006) 
98900.951 (0.006) 
99020.299(0.042) 

99141.255(5.538) 
99141.292(0.012) 
99179.780(0.082) 
99241.999(0.076) 

99490.123(0.014) 
99681.297(0.062) 
99781.567(4.617) 
99847.675(0.115) 
99906.693(0.169) 
99986.282(0.815) 

100029.827(0.310) 
100067.149(2.997) 
100127.130(0.017) 
100158.078(0.078) 
100364.881 (0.044) 
100414.015(0.072) 
1 00602.883(6.913) 
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Line 
strengtha 

20.2425 
26.5404 
26.4174 
11.3555 
26.4240 

1.6028 
3.6121 
2.4248 

20.1241 
20.2177 
20.2177 
26.5650 
11.3298 
11.3298 
19.8445 
19.8445 
26.6856 

2.0424 
4.1114 
6.5542 

26.3980 

24.3028 
2.8301 

30.4137 
25.7053 
4.0938 
1.7032 
0.9877 

25.7055 
29.8588 
11.0192 
0.2051 
2.7924 
0.9383 
2.2302 
1.3995 
3.9595 
0.6933 
1.9E-5 
4.7376 

30.6610 
1.9891 

0.1528 
30.3504 
30.3523 

0.6381 

2.9599 
0.8191 

25.0514 
7.4131 

0.6911 
8.2153 
5.1052 
1.2869 
0.1844 
2.0316 

23.3884 
1.9452 
8.7137 

29.2424 
0.3593 
0.0004 
0.0635 

Energy 
lower st.! 

cm- 1 

20.529 
156.091 

12.709 
174.013 

12.787 
64.299 

305.289 
177.917 
162.389 
162.460 
162.460 

12.739 
172.830 
172.830 
289.094 
289.094 
155.450 

308.512 
14.690 

503.978 
154.162 

275.595 
124.557 
261.709 
274.584 

14.742 
64.347 

167.727 
274.589 
150.766 
287.968 
160.323 
124.535 
302.983 
315.653 
365.716 
160.327 
24.390 
20.529 

287.553 
151.605 
258.101 

12.709 
8.233 
8.179 

162.492 

480.706 
24.361 

270.708 
201.364 

24.284 
184.073 
407.631 
210.473 
238.964 
255.873 
275.705 
318.169 
49.621 

265.224 
157.921 
93.397 

394.927 

UNPUB 
KLE92 
KLE91 

KLE91 

KLE92 
KLE92 
KLE92 
KLE91 
KLE92 
KLE92 

UNPUB 
UNPUB 

KLB92 

KLE91 

KLE92 

KLE91 

KLE92 

KLE92 

KLE91 
KLE91 



TABLE II. (Continued.) 

o 

2 

o 

1 
o 
o 
1 
o 

2 
2 
1 
2 
1 
o 

2 

1 
o 
o 
2 

2 

o 

o 

o 

o 
1 

o 

o 

l' 

12 
9 

2 
12 

5 
15 
3 
6 

10 
6 
9 

13 
4 

13 
26 

4 

22 
2 
4 
2 

9 
16 
3 

21 
16 

7 
12 

11 
11 
13 

15 

18 

7 

25 

11 

10 

10 
19 
10 

26 

14 
8 

16 

23 

19 
4 

15 
24 

21 
9 

21 

17 
6 

:21 

16 
16 
II 
IS 
II 

1 
-3 

4 

-2 
2 

-1 

3 
-1 

3 

o 
-3 
-1 

2 
2 
1 

2 
2 
2 

-2 
-2 

o 
2 
1 
2 
1 
o 

o 

2 
o 

-2 

-2 

11 -

6 

1 -
11 
4 

13 + 
3 
3 -

9 

6 
13 

12 
24 

3 + 
2 

20 

2 
o 
9 

14 
2 -

20 
15 -

7 
10 

10 -

9 + 
11 + 
12 

17 

23 

10 

8 + 
10 
18 

7 
25 

12 
6 

14 + 
21 
18 
3 

13 
22 
19 + 
7 -I-

19 
14 

19 

13 
14 

8 
13 + 
9 + 
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o 
1 
2 
2 

o 

1 
o 
o 
1 

o 
2 
2 

2 
1 

2 
1 
o 
1 
2 

1 
o 
o 
2 

1 
2 

o 

1 

2 

2 
o 

1 
2 

2 
o 

2 

o 
I 

o 

2 

o 

12 
10 
4 
2 

12 

5 
14 
2 
7 
9 
7 
9 

12 

5 
13 
26 

4 
2 
3 

22 
2 

15 

3 
20 
15 

6 
12 

10 
11 
13 

15 

17 

6 

7 
25 

10 
10 

9 
18 

10 
26 

14 
8 

15 

23 

19 
4 

14 
24 

21 
9 

21 
18 

20 

17 

15 

II 
15 
12 

o 
2 
4 

o 

-1 

3 
o 
2 
2 

-2 

1 
-2 

-1 

o 
-1 

1 
-1 

-1 
1 
3 
o 

-3 
2 
1 

2 

-1 
1 

-2 
1 

-3 

o 

1 
o 
o 
3 
1 

-2 

-2 

-3 

Observed Calculated Energy 
frequency (une.)! frequency (une.)! Line lower st.! 

K elf P" MHz MHz strengtha em -1 Ref. b 

12 + 
9 
o 
2 + 

II 
4 

12 + 
2 
6 -

6 
7 

11 
4 

13 
25 

2 + 
2 

21 
1 
5 
2 
7 

12 

3 + 
17 
14 -

6 
11 

9 
10 
11 

13 
14 

6 
6 

24 

9 
9 
8 

16 

8 
26 

13 
7 

13 + 
22 

19 
4 

12 
23 
20 -

8 --

20 
15 -

5 
18 

16 
13 

9 
1.:1-

12 

100645.231 (0.018) 
100738.727(0.067) 
100759.412(0.240) 

10 1170.264(0.823) 
101245.577(0.012) 

101283.179(0.046) 
101335.005(0.120) 
101343.448(0.007) 
101400.616(0.012) 

101448.339(0.045) 
101544.356(0.018) 
101556.507(2.766) 

10175·.1..984(4.925) 
101779.989(2.054) 
10 1790.433(0.093) 
101810.758(2.911) 
101818.788(0.049) 
101892.416(0.007) 
102063.327(0.052) 
102103.640(3.280) 
102127.197(0.054) 
102350.305(0.047) 
102396.622(0.030) 
102504.939(0.009) 
102673.799(0.032) 
102966.208(0.836) 
103051.341(0.460) 
103053.409(2.200) 

103131.572(0.025) 

103142.043(0.056) 

103245.543(0.013) 

103456.9 I 9(0.044) 
103530.659(0.070) 

103760.580(3.822) 

103889.260(0.235) 

103936.295(0.021 ) 
104124.924(0.040) 
104161.050(2.944) 

109347.799(0.012) 
104366.521 (0.036) 

104373.774(0.054) 
104437.152(3.271) 
104468.113(2.875) 

104595.583(5.879) 

104-: 19.263(0.088) 
104746.879(3.785) 

105116.060(0.035 ) 

105217.383(3.033) 

105342.1 00(4.502) 
10)39/.968(0.8))) 

1 05463.120(0.113) 

105533.660(2.963) 

105714.102(0.134 ) 
105750.770(0.029) 

105766.238(0.132) 
105959.630{6.991 ) 

106393.726(0.034) 
106418.609(7.292) 

106487.123(4.498 ) 

106496.225 (0.034) 

106648.996(3.005 ) 
106792.663(0.111 ) 
106792.946(2.922) 

8.7778 
0.0082 

10.9021 
3.3656 
0.0295 

0.1700 
2.8107 
2.2565 
0.8139 
0.8056 
0.1215 

1.0530 

3.0743 
0.0369 
1.2183 

3.4806 
0.0639 
2.2976 
0.0172 
1.7376 
0.0025 
0.0210 
0.1982 
0.0019 
0.1937 
4.6691 
1.5322 
5.8369 

3.0627 

10.0988 

3.0274 

8.9810 
11.1876 

1.4064 

2.5180 

3.7674 
0.4977 
3.2043 

2.9718 

7.8667 

0.4964 
0.0356 

1.1629 

2.6634 

12.2144 
3.3314 

3.2754 

2.3366 

5.4455 
).Y1.Y/ 

0.3702 

2.8328 

1.8354 
G.7848 

1.8720 

3.5134 

0.8235 
0.0018 

3.7579 

3.0748 
1.2639 

n.1484 
2.1631 

49.561 
183.277 
293.912 
257.171 

52.961 
154.013 
223.750 

1.996 
24.287 

176.799 
24.284 

308.512 

326.590 
272.200 
200.389 
500.582 
150.766 

1.927 
148.176 
438.231 
146.239 
152.677 
151.592 
25.368 
91.486 

259.116 
296.434 
345.693 

156.490 

196.186 

41.600 

188.340 
10IJ.675 

355.474 

258.445 

158.156 
162.492 
484.ot3 

41.608 

181.139 

177.107 
382.340 

314.685 

497.093 

213.803 
299.489 

91.393 

452.839 

394.769 
1.01.lU9 

223.730 

468.099 

153.849 
174.587 

153.853 

393.202 

167.673 
1113.812 

366.973 
91.359 

321.507 

223.568 
307.509 
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TABLE II: (Continued.) 

I 
o 
2 
2 

1 
2 
2 
1 
o 
o 
2 
1 
o 
2 
1 
2 
1 
o 
2 
o 
u 
1 
o 
o 
1 
2 
2 
o 
1 

1 
o 
2 
1 

o 
1 

o 
2 
2 

o 
o 
o 

I 
o 

o 

o 

I 
o 
1 

o 

J' 

10 
11 
14 
1-1 

18 
14 

13 
8 

19 

12 
2 

20 

13 
12 

5 
17 
7 

6 
20 
14 

4 
18 

14 

17 

5 
16 

14 

23 
6 
6 

13 
4 

13 
6 
6 

6 

4 
18 
10 
6 
6 
6 

14 

15 
7 

15 
6 
6 

15 

6 

-+ 
23 

6 
19 
17 

4 
6 

-4 
-2 

3 
5 

1 
5 
1 
2 

-2 

-1 
2 
3 

-1 

1 
-2 
-1 

2 
-2 

-1 

2 
2 
4 
1 
2 

-2 
3 

1 
-2 

1 
-\ 

1 
-5 

5 
2 

-2 

3 
-3 

-3 

6 
10 
11 
10 + 
18 
9 -

12 -

6 + 
18 
2 
9 
1 

19 -

10 
11 
4 -

15 

7 
4 

19 
u 
4 

18 
13 -

5 + 
6 -

13+ 

4 
14 + 
13 -

21 + 
5 
4 

12 
4 + 

12 -
1 -
2 + 
4 + 
1 
3 

17 

9 
6 + 
6 
5 -

6 + 

10 
II + 
5 

10 -

6 + 

5 
14 -

2 + 
21 

3 + 
4 

18 

15 + 
1 -
6 

V t" 

1 
o 
2 
2 

1 
2 
2 

1 
o 
o 
2 
1 
o 
2 
1 
2 
1 
o 
2 
o 
u 
1 
o 
o 
1 
2 
2 

o 
1 

1 
o 
2 

1 
o 
1 
o 
2 
2 

1 
2 
2 
o 
o 
o 

I 
1 
o 
2 

o 

o 

1 
o 
1 

o 

J" 

11 
11 
14 
15 

17 

15 

13 
8 

18 
2 

12 
1 

19 
13 
12 

5 
16 
6 

19 
14 

3 
17 

14 
7 
8 

18 
4 

16 

14 

22 

7 

13 

13 
5 
5 
6 
4 

5 
18 

10 

6 

15 
16 

7 

16 

5 

15 

5 
5 

22 

18 
17 

5 

KLEINER, LOVAS, AND GODEFROID 

-3 
1 
2 
~ 

2 
4 

1 
-3 

o 
2 
o 
3 
2 
o 
o 

-3 

2 

3 
-1 

o 
-2 

1 
3 

-1 
1 

o 
4 

-2 
2 
o 
o 
o 
5 
5 

-2 
o 
o 

1 
-1 

o 
1 

-4 
4 
1 

4 

1 

2 
-4 

10 
12 
11 + 
16 
12 -

13 + 
7 -

16 
2 

10 
1 

16 -

11 
12 

5 + 
13 
5 

16 
14 

3 
16 

14 + 
6 -
7 -

16 + 
4 

15 -

14 + 
18 + 
4 
6 

13 
3 + 

13 + 
o -
1 + 
5 -
2 
5 

18 

9 
5 + 
5 
6 + 
5 + 

11 
12 + 
6 

13 -

5 + 

15 + 
2 
3 + 

19 
4 -

2 
16 
16 -

4 -
5 

Observed 

frequency (unc.)/ 

MHz 

110739.038(0.040) 

111452.128(0.040) 

112248.728(0.040) 

112254.524(0.040) 

112390.786(0.040) 

Calculated 
frequency (unc.)/ 

MHz 

106806.091(0.120) 

106925.991(0.011) 
106943.765(3.567) 
107321.795(7.968) 

107348.820(0.214) 
107350.132(7.968) 

107402. 780( 1.459) 
107481.127(0.025) 

107518.502(0.054) 

107888.889(0.007) 

107957.441 (3.159) 
107992.877(0.028) 
108113.865(0.085) 
108172.872(3.344 ) 
108307.589(0.071) 

108497.103(0.880) 
108521.571(0.109) 
108566.607(0.010) 
108589.122(0.312) 

108917.031 (0.085) 
109079.034(0.040) 

109089.816(0.023) 
109378.030(0.092) 

109418.212(0.042) 
109425.160(0.022) 

109456.469(2.299) 
109562.899(7.053) 

109583.931 (0.007) 
109825.272(0.141) 

110181.308(0.101) 

110413.514(0.117) 
110450.387(0.195) 
110490.619(0.039) 

110664.833(0.024) 
110739.020(0.016) 

111197.805(0.025) 
111209.809(0.215) 
111209.809(0.215) 

1 Ll452.058(0.02.l) 

111536.994(0.068) 

111631.600(4.744) 
112144.661(4.407) 
112234.125(0.010) 
112248.722(0.006) 

112254.512(0.006) 
112302.555(0.913) 
112390.746(0.010) 

112393.124(0.314) 

112463.397(0.154) 

Line 

strengtha 

1.4417 

0.0538 
1.4248 
1.9439 

0.1170 
1.9438 

0.8079 

5.7578 
0.0202 

0.0319 

1.3485 
0.8684 
2.8035 
1.4064 
8.4417 

7.1352 
2.7454 

0.0042 

38.2866 
2.7744 
0.9483 

1.6770 
0.0002 

0.9344 
4.7999 

1.9256 
3.4996 

0.0186 
13.9641 

7.2924 

4.1319 
38.6824 
0.8151 
8.6889 

2.6306 
8.7561 

12.6494 
12.6494 

3.9165 
8.1E-7 
0.7094 
5.7352 

0.1012 
36.8827 

36.8971 
8.2736 

37.2908 

2.0679 
2.3442 

112631.100(3.658) 3.0314 

112674.358(0.154) 2.3439 
113036.437(0.082) 35.5267 

113315.730(0.013) 0.4747 
113354.602(0.151) 1.2860 

113364.314(0.200) 30.4224 
113428.272(0.050) 0.3269 

113430.960(0.112) 0.0371 
113438209(0040) 113438 177(0021) 3 J 04" 

113610.291(0.023) 0.0002 
1137 IO.482(0.171) 1. 7825 
113882.200(0.178) 14.6425 

114080.503(0.050) 0.3262 

114306.213(0.010) 36.4738 
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Energy 
lower st./ 

cm- 1 Ref.b 

200.136 

45.089 

345.953 
375.710 

250.138 
375.709 

315.653 
168.684 

124.210 
1.996 

328.986 
142.636 
136.902 
337.130 
191.654 
264.946 
245.198 

15.487 

290.221 
136.880 
66.997 

145.848 

104.237 

66.947 
163.433 
282.588 
393.085 

7.876 
233.966 

210.128 

188.133 
272.200 
165.795 

57.786 
147.588 KLE92 

57.727 
323.344 
323.344 

158.836 KLE92 

159.812 

279.041 

382.490 
37.864 
10.946 KLE91 

10.998 KLE91 
268.827 
154.407 KLE92 

245.472 

112.654 
294.338 

112.647 
267.971 

16.005 
219.787 

293.045 
158.677 

188.008 
J "4 893 KT .F9) 

23.813 

270.261 
244.993 

158.655 

152.677 



TABLE II. (Continued.) 

2 
2 
1 
1 

o 
1 
o 
o 
2 
o 

2 

o 

1 
o 
o 
2 

o 
o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 

o 
1 

1 

o 

2 
o 
o 
o 

2 

l' 

6 
6 

19 
6 

10 
13 

10 
6 
3 
6 

14 
22 

6 
4 
4 
1 
6 
6 
6 

19 
6 
6 
6 
6 

10 
6 
6 
6 
6 

6 
6 
6 

26 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

10 
6 
6 

10 
5 
6 
6 
6 

6 
20 
6 

II 
18 

4 
4 
1 
o 
o 

-1 
·4 

o 
-3 

o 
-1 

2 

o 
-1 

2 
o 

-3 
-4 

2 
2 
5 
2 
5 

-2 
-5 

4 
4 
5 
4 

-4 
-3 
-5 

3 
-3 
-2 
-2 

4 
2 

-3 

4 
4 

-4 
3 

4 
-3 

2 
2 
2 

o 
-2 

o 

3 -
2 + 

19 
6 T 

10 
12 
6 
6 

6 + 
13 
21 

6 

2 + 
1 
3 
2 
5 -

18 -
1 
5 -
1 -
2 + 
9 

3 -
2 + 
2 

2 
5 

24 

4 + 
3 
3 -
4 
5 
4 

·3 

4 
4 + 
4 
3 -
4 
1 -

2 + 
3 -
2 T 

4 + 
3 -
7 -
3 
4 + 
4 + 

6 + 
19 
5 -

11 

17 

VI" 

2 
2 

1 

o 
1 
o 
o 
2 
o 

1 
2 

o 

o 
o 
2 

o 
o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 

o 

1 

o 
2 

2 
o 
o 
o 

2 
2 
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J" 

5 
5 

18 
5 

9 
12 

11 
5 
4 
5 

14 
21 

5 
3 
4 
2 
5 

5 

18 
5 
5 

5 
9 
5 

5 

5 

5 
26 

5 
5 
5 
5 
5 

5 
5 

.5 

11 

11 
6 

5 

5 
19 

10 
19 

4 
4 
2 
o 
1 

-2 
3 
o 

-2 
o 

-'1 

o 

-1 
-3 
-4 

2 
3 
5 
2 
5 
5 

-1 
-5 

4 
4 
5 

4 

-4 
2 

-5 
3 

3 
-3 
-2 
-2 

4 
2 
3 

-3 

4 
4 

-3 
3 

3 

2 
2 
2 
2 

o 
-3 

-1 
-2 

2 -
1 + 

17 
5 T 

8 
10 

8 

5 + 
14 
lR 
5 
3 
3 -

2 
2 
1 
4 -

15 -
o 
4 -
o -
1 + 
9 
o 
2 -
1 + 
1 

1 
4 
2 

24 

3 + 
2 
2 -
3 

4 

2 
3 
3 + 

2 -
3 
o -
1 + 
2 -
1 T 

9 
3 + 
2 -
8 -

4 

3 + 
3 + 
4 

5 + 
17 
4 -
9 

18 

Observed 
frequency (unc.)! 

MHz 

114716.863(0.040) 

114940.190(0.040) 

114959.911 (0.040) 

115112.297(0.040) 

115271.916(0.040) 

115491.403(0.040) 
115493.119(0.040) 
115493.938(0.040) 

115577.437(0.040) 
115605.816(0.040) 
115605.816(0.040) 

115621.611(0.040) 
115622.924(0.040) 
115622.924(0.040) 
115626.174(0.040) 

115634.715(0.040) 

115644.062(0.040) 

115660.988(0.040) 
115664.537(0.040) 
115671.622(0.040) 
115684.063(0.040) 

115695.035(0.040) 
115723.466(0.040) 

115910.302(0.040) 
115965.747(0.200) 
115965.773(0.200) 
115977.629(0.040) 
115988.120(0.040) 
116024.780(0.200) 
116024.780(0.200) 
116040.523(0.040) 
116040.523(0.040) 

116118.107(0.040) 

116221.340(0.040) 
116234.132(0.040) 

.. Calculated 

frequency (unc.)1 
MHz 

114321.178(0.105) 
114321.191(0.105) 
114579.702(0.269) 
114716.845(0.011) 

114765.272(0.010) 
114862.531(0.058) 

114928.005(0.032) 
114940.177(0.006) 
114953.140(2.116) 
114959.909(0.006) 
114979.562(0.112) 
1 LSOI7.RM(O.'i70) 
115112.283(0.010) 
115183.196(0.040) 
115271.819(0.021) 
115406.777(2.444) 
115491.361(0.010) 
115493.083(0.011) 
115493.928(0.006) 
115529.070(0.302) 
115561.432(0.011) 
115577.460(0.009) 
115605.799(0.006) 

115605.799(0.006) 
115606.441(1.892) 
115621.546(0.006) 
115622.888(0.006) 
115622.949(0.006) 
115626.139(0.006) 

115634.711(0.006) 
115642.044(0.090) 
115644.056(0.006) 
115658.428(0.213) 
115660.585(0.012) 
115660.996(0.006) 
115664.523(0.006) 
115671.664(0.006) 
115684.069(0.006) 

115695.058(0.006) . 
115723.458(0.009) 
115764.400(0.010) 
115910.319(0.006) 
115965.568(0.009) 
115965.965(0.009) 
115977.687(0.009) 
115988.231 (0.073) 
116024.734(0.013) 
116024.734(0.013) 
116040.478(0.011) 
I 16040.549(0.011 ) 

116066.142(0.034) 
116071.975(0.041) 
116075.603(0.041) 
116103.799(0.032) 
116107.078(0.021) 
116118.140(0.006) 

116221.368(0.009) 
116234.087(0.010) 

116350.471 (0.080) 
116400.338(3.449) 
116468.601 (0.052) 
116613.550(0.061) 
116641.672(6.833) 

Line 
strengtha 

21.5306 
21.5306 
0.0711 

38.3894 

0.0012 
1.9087 
1.4169 

37.9259 
0.0161 

37.9004 
1.1445 
174'i'i 

37.9159 
0.1572 
2.3523 
1.0601 

28.5838 
21.1950 
33.7314 

2.5129 
11.6155 

33.8874 
11.6037 
11.6037 
5.4674 

11.5995 
21.0946 
21.0946 
11.5998 

21.0925 
36.3421 
21.0865 

0.0002 
11.6252 
28.4709 
28.4770 
28.4709 
28.4654 

33.2643 
33.6937 
21.0284 
33.2719 
28.4329 
28.2997 
28.4329 
31.9336 
11.5253 
11.5253 
20.9820 
2U.':I~20 

1.4173 
27.9041 
27.9041 

1.4518 
0.0365 

33.7319 
33.8874 
33.52113 

36.4907 
0.0425 

32.6392 
0.3695 
0.0590 

Energy 
lower st./ 

cm- 1 

308.898 
308.898 

261.923 
153.341 

31.290 
199.953 

56.635 
9.686 

269.167 
9.618 

209.114 
110445 

151.618 
146.924 
151.605 
265.916 
167.369 
178.010 

15.941 
270.539 
191.917 

158.655 
48.890 
48.890 

293.267 
48.836 
34.795 
34.795 
48.813 

34.747 

285.977 
34.716 

236.131 
191.339 
23.810 
23.813 
23.811 
23.744 

15.925 
159.306 
177.230 

16.005 
165.683 
165.612 
165.683 
278.826 
189.991 
189.991 
176.055 
I/o.U)) 

56.569 
292.320 
292.321 
56.641 
19.871 
15.962 

158.677 
157.391 

264.946 
394.927 
277.822 
184.073 
382.340 

KLE92 

KLE91 

KLE91 

KLE92 

KLE92 

KLE92 
KLE92 
KLE91 

KLE92 
KLE91 
KLE91 

KLE91 
KLE91 
KLE91 
KLE91 

KLE91 

KLE91 

KLE91 
KLE91 
KLE91 
KLE91 

KLE91 
KLE92 

KLE91 
*KLE92 
*KLE92 

KLE92 
UNPUB 
KLE92 
KLE92 
KLE92 
KLE':12 

KLE91 

KLE92 
KLE92 
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TABLE II. (Continued.) 

2 
o 
o 
2 
1 
2 
I 
2 
o 

2 
2 
1 
2 
2 
o 
'2 

o 
o 
o 
o 
2 
o 

1 
o 

2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

2 
o 

o 
o 
o 
2 

o 

o 
o 
o 

o 

j' 

6 
10 
12 
10 
9 
6 

7 
9 
6 
6 
6 
9 
4 

12 
13 
IU 

6 
19 
21 
14 

14 
12 
13 
2 
5 
6 
1 
6 

13 
8 
4 
6 
6 

21 
14 
5 
8 

12 
18 
4 

15 
:; 
9 
6 

II 
17 

15 
II 

6 

6 
II 
6 

22 

10 

-5 
4 

2 

2 
2 
1 

-2 
-1 
-4 
-1 

4 

2 
2 
u 
3 
I 
2 
2 

3 
2 

-1 
2 
3 
1 

2 
2 
o 

-1 

-2 
2 

-3 
o 
2 
2 

2 

2 

:2 

2 

4 

3 
o 

2 
-2 

-3 

6 + 
11 

8 + 
9 
4 + 
1 + 
6 -
8 
5 
3 
6 
6 -
4 

10 
11 
10+ 
3 

19 
20 
12 

12 + 
10 
12 
o + 
2 
5 -

1 + 
4 

11 + 
8 + 
4 
5 
5 -

20 
12 + 
3 
8 

10+ 
16 + 
4 + 

13 
3 + 
7 
2 
l;! 

16 
8 

13 + 
9 + 

5 -

4 
10-
2 
2 -
6 

20 -j-

20 
I 
I -

20 
8 

V t" 

2 
o 
o 
2 

2 

2 
o 

2 
2 
1 
2 
2 
o 
'2 

o 
o 
o 
o 
2 
o 

1 
o 

2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
2 
2 
u 
2 
o 
o 
o 
2 
2 

o 

o 
o 
o 

2 
o 

J" 

5 
11 
11 
11 

8 
5 
3 
7 
9 
5 

5 
10 

11 
13 
9 

5 
18 
20 
14 

15 
12 
13 
2 
6 
5 
o 
5 

13 
7 
3 
5 

20 
14 
6 
7 

12 
18 

15 
6 

10 

II 

17 
7 

15 
II 

5 
6 

10 
5 
6 

6 
22 
22 

4 

2 
21 
10 

KLEINER, LOVAS, AND GODEFROID 

Ka" 

-5 
3 
2 
1 

-1 
2 
1 
o 
1 

-1 
-4 
-1 

3 
-2 

1 

-3 
-2 

3 
1 

2 

o 

2 
1 
o 

-2 

1 
o 

-2 
-1 

1 
o 
1 
2 

-3 

I 

o 

4 

o 
-2 

2 

o 
9 + 
9 

11 + 
7 

+ 
2 -
7 + 
8 
4 
2 
5 
7 -
2 
8 

12 
9 + 
3 

17 
17 
13 

13 + 
11 
13 

1 -

4 
4 -
o + 
4 

12 '-

7 + 
3 
4 
4 -

17 
13 -
5 
7 

11 -
17 -
3 + 

14 
4 + 
8 

10 

17 
6 

14 -
10 -
4 -

9 -

21 -

21 
-+ 

19 
9 

Observed 
frequency (unc.)/ 

MHz 

116856.898(0.040) 

118508.500(0.200) 

118591.770(0.150) 
118625.890(0.150) 

119061.400(0.160) 

Calculated 
frequency (unc.)/ 

MHz 

116650.388(0.077) 
116675.066(0.032) 
116703.897(0.013) 
116794.839(2.823) 
116803.842(0.047) 
116843.204(0.053) 
116856.798(0.022) 
116860.110(0.956) 
117121.302(0.010) 
117152.385(0.009) 
117167.670(0.079) 
117271.415(0.083) 
117491.164(0.119) 
117539.614(0.968) 
117553.928(3.143) 
117591.740(0.012) 
117686.641 (0.717) 

117738.301(0.023) 
117830.615(0.117) 
117881.747(0.109) 
117903.714(0.014) 

117906.978(4.167) 
118091.553(0.011) 
118096.513(0.083) 
118114.756(0.023) 
118180.856(0.016) 
118207.487(0.010) 
118254.016(0.807) 
118289.646(0.013) 
118398.043(0.013) 
118508.760(0.007) 
118554.110(0.008) 
118591.964(0.006) 
118626.166(0.006) 
118633.788(0.110) 
118667.797(0.015) 
118701.666(0.014) 
118895.549(0.007) 
11.8932.313(0.01·2) 
119019.424(0.225) 
119061.416(0.008) 
119127.143(0.016) 
119165.776(0.012) 
119226.325(6.594) 
11923l.841(0.147) 
119292.306(0.010) 

1 19650.548( 4.364) 
119786.744(0.011 ) 
I 19844.088(0.017) 
120155.574(0.011) 

120155.923(0.092) 
120158.018(3.544 ) 
120222.542(0.038) 
120396.933(0.248) 
120423.403(0.012) 
120466.854(0.219) 
120775.445(Q.020) 
120799.337(0.166) 
120833.216(0.165 ) 
120915.927(0.050) 
121005.028(0.023 ) 
121024.819(7.371 ) 
121073.407(0.009) 
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Line 
strengtha 

11.2963 
1.4508 
0.0285 
2.0585 
0.4895 

32.6395 
1.6370 
9.3332 
0.1952 

36.2577 
20.4071 
32.0157 

1.1560 
1.2210 
2.2096 

11.9540 
7.3178 

0.0002 
0.0001 
2.7380 

13.1211 

3.4030 
10.7338 
8.5620 
0.9108 
0.5366 

37.2563 
1.3544 
0.4744 

11.9999 
4.9818 
2.8779 

36.8957 
36.8835 

2.7129 
13.1665 
0.5360 
4.9634 

10,7872 
15.1721 
2.9043 

14.:202l;! 

0.5748 
0.0318 

11.0464 
9.4900 

5.9568 
0,0025 

14.2521 
9.5636 

35.5362 
2.7070 
2.8688 

20.3067 
0.5729 

29.8985 
0.0360 
1.7383 
l.7771 
0.0063 
0.8765 
0.0094 
8.2436 

Energy 
lower st./ 

cm- 1 

309.856 
56.622 
49.068 

299.986 
167.727 
277.835 
148.975 
273.349 

31.290 
154.013 
291.224 
274.016 
191.494 
266.787 
325.065 

61.477 
286.813 

23.744 
115.704 
149.917 
70.636 

346.502 
52.961 

199.845 
147.001 

19.871 
154.893 
255.224 

15.925 
61.436 
19.056 
3.921 

11.531 
11.478 

149.896 
70.597 
19.784 
19.108 
52.918, 

256.645 
3.853 

~U.4j'2 

19.835 
308.512 
305.731 

4j.089 

370.795 
20.099 
80.396 
45.044 

268.565 
289.835 
184.330 
297.273 

19.794 
279.041 

19.784 
167.810 
167.813 
149.486 
146.904 
427.452 

37.864 

KLE92 

BAU76 

GIL76 
GIL76 

BAU76 



TABLE II. (Continued.) 

o 
o 

1 

o 
o 
o 
1 
o 
2 
o 
J 

o 
o 
1 
o 
1 

2 
o 
o 
o 
2 
2 
o 

o 

o 
o 
o 

o 
1 

o 
1 
o 
1 
1 
o 
o 
o 
2 
2 
2 
o 

o 

o 

J' 

16 2 
8 -2 
8 -3 

20, 

22 
10 2 
20 '-2 

15 1 
16 2 
8 

14 
i . '2 

22 3 
14 
8 0 
9 2 

11 -1 

14 1 
15 
9 2 

15 1 
15 
11 
17 2 
4 2 
8 0 

17 2 

19 2 
7 2 

25 -3 
20 -1 
16 2 

2 
20 . 2 
11 0 
5 -3 

22 2 
9 -4 

15 5 
8 2 

22 -2 
17 2 
5 2 

21 -2 
16 
24 
5 

16 

:3 -I 

12 0 

20 
16 -2 

5 
5 
9 

10 
1:2 

3 

21 
9 1 

1-+ 0 

14 
7 
5 

20 

19 

8 + 
19 
14 -

14 + 
7 -

13 
? -

19 -
13 -
8 
7 

10 
13 -
14 

7 + 
14 -
12 -

10 
15 
3 -

8 + 
15 + 
17+ 
6 

23 

20 
14 + 
6 

19 -

11 
2 

21 -

5 

10 

6 + 
21 
15 
3 

20 
15 

22 + 
4 -

15 -

5 
2 

12 
19 

14 
5 + 

7 + 
10 
11 -

o 
21 
8 -

14 

V t" 

o 
o 

1 

o 
o 
o 
1 
o 
2 
o 
J 

o 
o 
1 
o 
1 
2 
o 
o 
o 
2 
2 
o 

o 

o 
o 
o 
1 
o 
1 
o 
1 
o 
1 
1 
o 
o 
o 

2 
2 
o 

o 

2 
o 
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J" 

16 
8 
9 

19 

21 
10 
19 
15 

16 

14 
i 

21 
14 
7 
9 

10 
14 
15 
9 

15 
16 
10 
17 
4 
7 

17 
19 

7 

25 
19 
15 
8 

19 
10 
6 

21 
10 
16 

21 
16 
5 

20 

16 
23 

16 
6 
2 

11 
19 
15 
4 
4 

10 
9 

11 

20 
9 

13 

1 
2 
2 

4 
1 

-3 
o 
1 
o 
o 
J 

4 

o 

2 
1 

-1 
1 
1 
2 

1 

2 
-2 

-2 
3 

-3 
4 

I 
-3 

o 
4 

o 
-1 

3 
3 
o 
o 

-I 

o 

Observed 
frequency (unc.)! 

Ke" P" MHz 

15 

18 

17 
9 -

17 

15 + 
15 -

8 + 
14 
i + 

18 -

14 + 
7 

8 
9 

14 + 
15 
8 -

15 + 
15 -

8 
16 

4 + 
7 + 

16 -

18 -
6 

23 
18 

13 + 
7 

16 -

9 
4 

18 -
7 

13 
7 -

18 
13 
4 

18 
16 
19 + 
5 + 

16 + 
4 

10 
17 
13 
4 + 
4 

10 + 
8 

10 -

o 
19 
9 + 

12 
6 

Calculated 
frequency (une.)! 

MHz 

121350.754(0.020) 
121540.661(0.010) 
121598.297(0.063) 
121609.217(0.333) 

121765.952(0.111) 
121940.768(0.010) 
121942.642(0.067) 
122017.139(0.134) 

122017.674(0.020) 
122221.560(1.009) 

122268.129(0.033) 
122'iR2,OR6(O,022) 

122818.840(0.117) 

122820.065(0.034) 
123251.121 (0.026) 

123308.267(0.009) 
123532.534(0.046) 
123688.662( 1.670) 
123849.291(0.053) 
124151.087(0.010) 
124241.474(0.055) 
124520.398(4.431) 
124569 .036(4.135) 
124653.153(0.025) 
124690.991 (0.022) 
125201.734(0.022) 
125268.693(0.025) 
125282.698(0.285) 
125451.655(0.010) 

125527.259(0.187) 
125798.273(0.146) 
125832.200(0.155) 
125869.257(0.009) 
125897.479(0.386) 
125899.373(0.012) 
125985.677(0.036) 
126134.674(0.140) 
126239.331 (0.120) 

12{i600.80 1 (0.239) 
126644.004(0.009) 

126829.418(0.142) 
127179.098(0.041) 
127210.941(3.444) 
127248.864(3.668 ) 
127299.107(4.409) 
127332.270(0.140) 
127336.342(0.022) 
127444.205(0.196) 
127486.073(0.300) 
127557.716(0.027) 

127577.691(0.070) 
127624.595(0.216) 
127660.104(0.133) 
127723.202(0.017) 
127810.021 (0.022) 
127980,258(2.741 ) 
127999.801(0.055) 
128051.634(0.015) 

128351.155(3.051 ) 
128427.211(0.409) 
128443.479(1.075) 
128566.178(4.819) 
128627.382(0.009) 

Energy 
Line lower st./ 

strengtha em- l Ref.b 

15.1696 
0.3751 

0.0030 
0.0417 

0.0929 
8.3615 
0.0101 
7.1433 

15.2251 
10.3031 
8.6027 
l.'i17R 

4.2073 
8.6721 
4.0353 

6.9978 
1.1315 
0.7395 
0.9076 
7.2076 
0.8922 
3.5156 
2.5495 

15.9963 
2.0781 
4.5672 

16.0595 
15.5497 
0.6647 

0.0005 

0.0001 
3.1102 
5.7328 
2.4726 
0.0008 
0.5770 
2.6375 
1.1898 

2.3484 
6.1209 
2.6141 
0.1048 
2.3494 
0.0477 
6.0372 
4.2623 
2.5883 
1.2973 

45.6644 
1.04131 

0.2670 
1.5292 

0.5866 
3.2116 
2.3062 
1.9172 
0.4563 
3.5305 

0.8601 
0.0237 

11.1736 
3.6863 
4.4352 

90.863 
25.368 

176.799 
274.318 

173.881 
37.818 

136.446 
219.498 

90.829 
278.511 

66.557 
14R.7RO 

173.865 
66.500 

160.920 

31.290 
183.277 
324.420 

76.301 
31.242 
76.252 

356.014 
314.685 
101.924 
151.282 
162.528 
101.893 
268.919 

20.099 

219.102 

127.797 
233.432 

25.368 
283.257 

37.864 
163.167 
163.603 
193.064 

255.187 
25.319 

163.582 
101.840 
285.977 
408.124 
359.690 
203.000 
154.407 
229.715 
293.843 
143.921 

191.654 
283.039 
233.436 
150.147 
148.414 
293.087 
173.625 
48.646 

283.067 
287.323 
284.308 
334.986 

20.099 
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TABLE II. (Continued.) 

o 

1 
o 
o 
o 
o 
o 
2 
2 
o 
2 
I 
1 
o 
o 
2 

1 
o 
o 
o 
1 
2 
o 

2 
2 
2 
o 
2 
o 
o 
o 
2 
2 
o 
2 
2 
1 
o 

o 

1 
o 
2 
2 
o 

2 

1 
o 
o 

o 
o 

6 
14 
15 
12 
18 
4 
7 

18 
7 
7 
9 
7 
5 
6 
7 
7 

16 

7 
17 
24 

6 
13 
17 
5 

13 

13 
21 
7 
6 
7 

14 
14 

7 

17 
17 
20 
20 
23 
7 
3 

19 
3 

21 

23 
16 

7 
18 
4 
6 

10 

II 
7 
5 
4 

7 

-2 

2 
1 
2 
2 

-1 
-2 

3 
2 

-1 
4 

1 
2 

-3 
2 

-5 
1 

-2 

2 

? 

3 

5 

-2 
6 
6 
2 
1 
2 
2 
2 

-3 

-1 
4 
4 

-2 
4 

o 
-2 

2 

4 
o 
o 

-2 
o 
2 

-2 

5 
13 
14 
11 
16 

5 + 
16 + 
2 
3 + 
9 
6 
3 

7 + 
7 

13 

7 + 
15 + 
22 
4 
9 

16 
4 
9 + 
8 

19 
7 + 
4 

4 
10+ 
9 
6 
1 + 
2 

15 
16 
18 
18 + 
22 
7 
1 + 
5 

17 
o 

21 
4 

3 + 
22 
12 1-

7 
16 
2 
5 -

7 

7 + 
10 
7 

6 -

o 

1 
o 
o 
o 
o 
o 
2 
2 
o 
2 
1 
1 
o 
o 
2 

1 
o 
o 
o 

2 
o 
2 

2 
2 
2 
o 
2 
o 
o 
o 
2 
2 
o 
2 
2 
1 
o 
1 
1 
o 
2 
1 
o 
2 
2 
o 

1 
2 
2 

1 
o 
o 
2 
1 
o 
o 

6 
14 
15 
11 
18 

7 
18 
6 
6 
8 
6 
6 
6 
6 
6 

17 

6 
16 
23 
6 

14 
16 
5 

1-1 

14 
22 
6 
11 

6 
15 
15 
6 
6 
6 

16 
18 
21 
20 
22 
6 
4 
6 

20 
4 

20 
6 
6 

22 
17 

6 
17 
4 
7 

II 
6 
6 

10 
6 
5 
4 

KLEINER, LOVAS, AND GODEFROID 

1 
o 
1 

-2 
1 

o 

1 
5 

1 
-2 

2 

-1 

-4 

-4 
2 

-1 

4 
-1 

4 
4 
2 
6 
6 

-3 
-2 
-1 

1 
3 
1 
2 

-2 
4 

4 
3 
3 

o 
-3 

o 
o 
1 

o 

Observed 
frequency (unc.)/ 

Kc" P" MHz 

14 
15 
10 
17 
3 
6 -

17 -
1 
2 + 
7 
5 
5 
6 + 
6 + 
6 

14 -

6 + 
14 + 
20 
5 

10 
15 -
4 

10 + 
11 
22 
6 + 

11 + 
12 
4 
o + 
1 

14 
17 
21 
19 
19 -
6 
2 + 
3 

20 

19 
3 
2 + 

19 
15 1-

6 + 
14 

6 -

9 
6 

10 
6 
4 

3 
7 + 

130523.055(0.080) 

134075.390(0.080) 

134255.915(0.080) 

Calculated 
frequency (une.)/ 

MHz 

128841.037(0.010) 
129017.495(0.100) 
129064.471(0.137) 
129070.211(0.014) 
129103.225(0.033) 
129274.728(0.008) 
129276.508(0.009) 
129667.264(0.032) 

129878.697(0.231) 
129878.697(0.231) 
129937.671(0.013) 
129974.587(0.187) 
130225.381 (0.040) 
130523.057(0.023) 
130891.827(0.007) 
130892.753(0.007) 
130905.306(6.900) 

131053.190(0.011) 
131123.294(0.047) 
131296.200(0.133) 
131435.626(0.010) 
131512.199(0.313) 
131537.560(2.228) 
131737.944(0.011) 
131792.65&(7.9&-1) 

131808.892(7.985) 
131821.968(8.164) 
131834.488(0.095) 
111 () 1 0I104(O_OO(}) 

131981.388(0.196) 
132151.301(0.153) 
132278.125(0.153) 
132301.024(0.012) 
132381.155(0.222) 
132381.155(0.222) 
132393.520(0.045) 
132527.684(6.769) 
132634.439(8.232) 
13;705.276(0.359) 
132767.316(0.179) 
132816.991(0.011) 
132859.872(0.052) 
132941.840(0.023) 
132996.787(8.248) 
133139.942(0.052) 
133310.144(0.179) 
133396.193(0.119) 
133396.235(0.119) 
133401.323(0.180) 
133475.580(6.944) 

133572.185(0.012) 
133609.808(0.148) 
133639.387(3.360) 
133697.266(2.327) 

133735.549(0.079) 
133830.494(0.007) 
133854.105(0.007) 
133941.065(1.916) 
134075.374(0.010) 
134117.271(0.010) 
134175.637(0.012) 
134255.871 (0.025) 
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Energy 
Line lower st./ 

strengtha em- 1 Ref.b 

0.9667 
8.5971 
1.0778 
3.4958 

16.6654 
0.0150 
5.1116 

16.7370 
23.6053 
23.6053 
0.0017 

45.3685 
0.5746 
3.0569 

43.3520 
43.3745 

3.2286 

43.8432 
3.6021 
0.0151 
3.2044 
1.8130 
6.4835 
1.0811 
1.6990 

1.6990 
0.0149 

41.7560 
4.1R17 

38.4313 
2.0894 
2.0892 
0.8067 

12.3916 
12.3916 
3.4903 
0.0531 
0.0183 

15.7804 
2.5072 

42.8414 
0.1365 
0.0013 
0.0164 
0.1364 
3.3£-5 

30.4455 
30.4455 
2.4849 
3.2200 

44.7715 
2.7336 
1.9444 
1.546& 

1.4582 
44.2296 
44.1998 

6.2745 
44.1887 

2.2345 

0.9478 
3.4864 

15.487 
208.646 
218.452 
48.655 

113.611 
3.921 

20.049 
113.582 
327.053 
327.053 
25.368 

275.884 
161.268 
158.156 

14.690 
14.742 

381.536 

158.156 
101.698 
202.844 

15.487 
235.829 
356.014 

11.531 
366.155 

366.155 
423.055 
271.741 

1 "i.41"i 

296.827 
102.348 
102.344 
19.871 

338.985 
338.985 
101.666 
370.366 
409.388 
281.809 
177.962 
156.490 
155.450 
27.671 

396.335 
155.441 
140.514 
312.711 
312.711 
177.942 
381.452 

157.168 
256.161 
282.765 
277.247 

198.521 
13.519 
13.453 

299.584 
155.458 

]1.531 

8.233 
162.528 

LIA86 

LIA86 

LIA86 



TABLE II. (Continued.) 

o 
2 

o 
o 
I 
I 
2 

I 
1 
o 
I 
o 

2 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
2 
I 

1 
2 

o 
o 

I 

I 
o 

') 

o 
o 

2 
o 

l' Ka' 

5 2 
18 2 

9 4 
6 1 

16 -2 

15 -2 
3 

16 I 
7 6 
7 2 
7 -4 

19 2 
7 -3 
7 2 

15 

7 
7 6 
7 6 
7 -6 

15 
7 
7 

21 2 
7 --2 
7 6 
7 -5 
7 
7 4 
7 4 
7 4 
7 -4 
7 -5 
7 3 
7 

7 -3 
7 I 

22 1 
7 4 
7 -3 
7 -2 
7 -6 
7 -6 

6 
7 6 

19 2 
5 -1 

-I 

3 
3 

3 
24 -3 

7 

7 

15 
7 

4 
4 

3 

o 
10 I 

9 -4 

3 + 
16 

5 
5 

14 
13 

2 
15 -

1 
6 -
3 

17 
4 
6 -

14 

2 
1 + 
2 -

14 
2 -

3 + 
20 -

6 
2 

2 
3 
4 -
3 + 
3 
4 

5 + 
4 
4 -
5 
6 

22 
4 

2 

1 
1+ 
2 -

17 + 
5 

5 + 

4 -
22 

3 + 
2 -
4 -
3 + 
5 + 
4 -

14 -

5 

7 + 
9 -
6 

V t" 

o 
2 
o 
o 
1 

2 

I 
o 

o 
1 
1 
2 

o 
o 
o 
o 
u 
o 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
2 
1 
1 
2 

1 
2 

I 
o 
o 

1 

I 
o 

2 
o 
o 

2 
o 
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J" 

19 
10 

5 

16 

15 

4 
16 

6 
6 
6 

19 
6 
6 

15 

6 
6 
6 
6 

15 
6 

6 
20 

6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

21 

6 
6 
6 
6 
6 
6 
6 

19 
4 
6 
6 
6 

6 
24 

6 
6 
6 
6 
6 
6 

15 

6 
6 

10 

10 

-1 

-1 

-1 
-1 

o 
o 
6 
2 

-4 
1 

-3 
2 
o 

6 
6 

-6 
o 
s 
5 
3 

-2 
6 

-5 
5 
4 
IJ 

4 
-4 
-5 

3 

-3 
I 
2 

4 
-3 
-2 
-6 
-6 

6 
6 

I 
o 

-I 

3 

5 

4 
4 

3 

o 
2 
o 
o 

-3 

4 -
19 
7 
5 

15 
14 

4 
16 + 
o 
5 -
2 

18 
3 
5 -

15 
1 
o + 
1 -
o 

15 
1 -

2 + 
17 -

5 
I 
1 
2 
3 -
2 + 
2 
3 
2 
4 + 
3 
3 -
4 
5 

20 

3 
4 

4 
1 
o 
o + 
1-

18 -

4 
6 
4 + 
4 

3 -
22 
2 + 
1-
3 -
2 + 
4 + 
3 -

15 + 
4 

6 + 
10+ 

8 

Observed 
frequency (une.)! 

MHz 

134905.470(0.080) 

134908.590(0.080) 
131J908.590(O.080) 

134922.260(0.080) 

1349330400(0.080) 
134941.360(0.080) 
134963.330(0.080) 
134973.050(0.080) 
134987.260(0.080) 

134996.000(0.080) 

135074.800(0.080) 

135083.150(0.080) 
135083.150(0.080) 

135248.090(0.080) 
135248.090(0.080) 

135282.620(0.080) 

135476.680(0.080) 

Calculated 
frequency (une.)! 

MHz 

134418.690(0.009) 
134496.879(8.243) 
134498.428(0.033) 
l31J580.657(0.009) 

134638.800(0.115) 

134649.996(0.092) 

134654.901(4.562) 
134661.968(0.175) 

134666.725(0.015) 
134694.451(0.006) 

134753.081(0.012) 
134759.367(0.045) 
134765.291(0.011) 

134786.004(0.010) 
134799.467(4.537) 

134831.023(0.012) 
134873.278(0.008) 
134873.278(0.008) 

134877.334(0.008) 
134879.881 (0.046) 
U4lSlS 1 :ILj(U.UU7) 

134881. 723(0.007) 
134884.341 (0.49 1) 

134895.612(0.006) 
134896.729(0.008) 

134900.255(0.007) 
134905.424(0.007) 

134908.457(0.006) 
131J908.659(0.006) 

134922.223(0.006) 

134933.382(0.006) 
134941.386(0.013 ) 
134963.243(0.006) 

134973.072(0.006) 
134987.216(0.006) 

134996.072(0.006) 
135012.991(0.107) 
135019.134(0.495) 

135.074.836(0.011) 
135083.226(0.054) 

135083.311(0.010) 
135177.814(0.017) 

135233.032(0.095) 

135248.059(0.014 ) 
135248.059(0.014 ) 

135272.862(0.044) 
135282.911(0.009) 

135286.252(0.104) 
135317.107(0.010) 
135327.923(0.010) 

135344.242(0.0 I 0) 
135352.079(0.161 ) 

13537 I .590(0.014) 

135371.591(0.014) 
135396.170(0.012) 
135396.406(0.012) 

135433.912(0.046) 
\ 35442.085(0.046) 
135455.823(0.047) 
135476.751 (0.006) 

135577.128(0.092) 
135585.546( 1.155) 

135603.071 (0.034) 

Line 
strengtha 

3.3248 
0.0111 

1.1904 
0.0082 

13.4028 
12.0846 

0.5867 
6.9820 

11.8067 

40.6558 

29.9733 
17.1678 
36.2920 

40.8476 
5.8973 

21.7215 
11.7547 
11.7547 

11.7529 
804775 

Z1./UU1 

21.7001 
2.4000 

39.8595 
11.7500 

21.6923 
21.6928 

29.8332 
29.8332 

29.8304 
29.8218 
21.7400 
36.1527 

36.1594 
36.1527 
36.1449 
42.6016 

0.0131 

29.7394 
38.9152 

40.5997 
11.7274 

11.615 I 
11.6885 

11.6885 
17.2477 
3.5210 

38.9078 
36.1077 
35.9365 

36.1077 
0.0010 

21.5545 
21.5545 

29.6761 
29.6761 

35.4304 
35.4304 

8.5483 
39.8674 
42.5647 
11.9367 

1.1911 

Energy 
lower st./ 

em- 1 

11.478 

383.897 
49.550 
10.998 

233.203 

222.757 

275.705 
229.475 

213.189 
19.794 

181.863 

125.919 
171.221 

162.510 
349.180 

195.772 
69.949 
69.949 

69.944 
75.933 
:':2./46 

52.746 

296.598 

19.784 
69.878 

52.692 
52.670 

38.651 
38.651 

38.604 

38.574 
195.197 
27.668 

27.671 
27.669 
27.603 

289.835 
300.937 

181.092 

282.695 
163.167 
211.524 

337.432 
211.379 
211.379 
125.894 

6.485 

277.928 
169.551 
169.480 

169.552 
202.708 

193.861 
193.861 

179.926 
179.926 

296.192 
296.\92 

75.878 
19.871 

268.827 
290.738 

49.484 

LIA86 

LIA86 
LIA86 

LIA86 

LlA86 
LIA86 

LIA86 

LIA86 
LIA86 

LIA86 

LIA86 
LIA86 

LIA86 

LIA86 

LIA86 

LlA86 

LIA86 
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TABLE II. (Continued.) 

o 
o 
1 

1 
o 
1 
o 
o 
1 
2 
o 

2 

o 
o 
2 
2 

o 
2 
o 
2 

o 
o 
2 

1 
o 

1 
o 
1 
o 
o 
o 
2 

1 
o 
o 
o 
o 
o 
2 
o 
1 

1 
o 
o 
o 
2 
2 
o 
1 
o 
1 
o 

o 
o 
2 
o 

4 -3 
7 2 
5 -1 
7 2 
5 1 

14 -2 
9 \ 4 

21 -2 
7 2 
7 2 

12 0 
17 -2 
7 -5 
9 4 

-2 
13 2 
7 2 
4 2 
2 1 
4 2 
7 -11 

23 2 
23 2 
22 -2 
14 -1 
8 4 
7 3 
7 -1 

4 
13 1 
13 0 
2 -2 

24 2 
4 
7 6 

11 1 
13 -2 
7 1 
4 -3 
7 2 

24 -2 
7 1 

7 1 
17 2 
3 2 

18 -2 

4 

2 
:2 

10 -1 

7 5 
3 2 

16 1 
2 2 
4 
3 2 

16 
4 

-2 
2 2 
4 3 
7 1 

2 

2 

5 + 
4 
6 
5 + 

12 
6 -

20 
5 + 
6 -

12 
15 

2 

5 + 
2 

11 
5 + 
2 
2 + 
2 + 
11 

21 + 
21 
21 
13 
5 -
4 
6 
4 + 

12 
13 

1 
23 -

1 

2 
11 
1l 
6 -
2 
5 

23 
6 
6 -

15 

16 

7 

:2 + 
10 

3 
1 

15 
I 
1-
2 

15 -
3 
o 
o 
1 
6 -
o + 

U t" 

o 
o 

1 

o 
1 
o 
o 

2 
o 

2 

o 
o 
2 
2 

o 
2 
o 
2 

o 
o 
2 

1 
o 

1 
o 
1 
o 
o 
o 
2 

1 
o 
o 
o 
o 
o 
2 
o 
1 

1 
o 
o 
o 
2 
2 
o 

o 

o 
2 

o 
o 
2 
o 

i" 

5 
6 
4 
6 
4 

14 
10 
20 

6 
6 

11 
17 
6 

10 
3 

12 
6 
4 
1 
4 
6 

23 
23 
21 
13 
9 
6 
6 
9 

12 
12 
2 

23 
5 
6 

10 
13 
6 
5 
6 

23 
6 

6 
18 

18 

8 

5 
9 

6 

16 
2 
5 
3 

16 
6 
3 
2 
5 
6 
2 

KLEINER, LOVAS, AND GODEFROID 

2 
2 
1 

2 
o 

-1 
3 

-3 
2 
2 

-1 
-5 

3 

3 
2 

1 
o 

-11 

2 
-2 
-3 
-2 

3 
-3 
-1 

3 
2 

-1 
1 

2 
6 

-1 
-1 

-2 
-2 

3 

-1 
1 

-1 

1 

2 
1 

5 

-1 

1 
2 

1 
4 

1 
-2 

4 + 
4 
5 
4 + 

13 
7 -

18 
4 + 
5 -

10 
16 

1 

8 + 
2 
9 
4 + 
3 
1 + 
3 
3 

22 -
22 

19 
11 
6 -
4 
5 
7 + 

10 
11 

1 
20 -

3 
1 
9 

12 
5 -
4 
5 

20 
5 

5 
18 
2 

17 

8 + 
2 
3 + 

2 
2 

16 
2 
4 -

16 + 
2 

4 
5 -
1 -

Observed 
frequency (unc.)/ 

MHz 

135685.390(0.080) 

135700.820(0.080) 
135763.400(0.080) 

135804.420(0.080) 

138284.880(0.080) 

138319.750(0.080) 

138538.866(0.080) 

Calculated 
frequency (unc.)/ 

MHz 

135632.980(0.022) 
135685.480(0.006) 
135696.947(0.037) 
135700.726(0.011) 
135763.373(0.009) 
135781.044(0.074) 
135792.364(0.033) 
135796.758(0.084) 
135804.337(0.010) 
135849.816(0.059) 
135869.072(0.016) 
135898.031 (0.144) 
1.3{j1mW14(U.U~~) 

136119.241(0.033) 
136148.532(0.012) 
136188.878(3.319) 
136448.064(0.062) 

136505.061(0.011) 
136506.966(0.798) 
136686.973(0.009) 
136742.104(0.090) 

136747.574(0.204) 
136760.351 (0.203) 
136920.756(3.926) 
136934.220(0.071) 
136943.650(0.118) 
137027.304(0.023) 
137045.308(0.010) 
137142.041(0.118) 
137235.402(0.016) 
137275.530(0.081) 
137605.181(0.014) 
137694.389(0.226) 
137722.799(0.016) 
137735.705(0.132) 
137794.776(0.065) 
137818.708(0.060) 
137831.234(0.011) 
13~DI2.307(0.015) 

138071.340(0.011) 
138266.519(0.228) 
138284.995(0.007) 

138319.636(0.007) 
138356.640(8.249 ) 
138478.679(0.011) 
138513.778(0.182) 

138538.783(0.029) 
138618.850(0.009) 
138916.127(0.013) 
139035.1177(0.011) 

139142.249(0.167) 
139249.857(3.297) 
139270.194(0.070) 
139384.832(0.044) 
139545.537(0.013) 
139603.711 (0.043) 
139719.282(0.072) 
139830.523(0.247) 
139937.005(0.053) 
139944.264(0.011 ) 
140102.126(0.021 ) 
140134.683(0.105) 
140136.240(0.010) 
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Line 
strengtha 

0.0062 
40.6572 

0.2780 
40.4124 

3.5429 
10.7237 

1.2013 
0.0051 

40.8481 
39.3382 

0.0006 
14.5928 
:lLl:l61 

1.2008 
0.6494 
2.4084 

39.3390 

1.5715 
2.0318 
2.5272 

28.8634 

1.6560 
1.6971 
0.0509 
1.8398 
0.9214 
0.0013 

42.6419 
0.9211 
0.0170 
0.1884 
0.2793 
2.3544 
0.3384 

11.2672 
0.4129 
9.4128 

43.7875 
0.3383 
0.8061 
2.3328 

43.3724 

43.3527 
0.0051 
1.1083 

15.5989 

3.8769 
1.7640 
0.3456 
0.0011 

20.6751 
1.4690 
0.8756 
0.9503 
0.3450 
1.6591 
0.8584 

28.8865 
0.0010 
0.7003 
0.0062 

41.7711 
0.9838 

Energy 
lower st./ 

cm- 1 

16.005 
19.835 

149.486 
161.268 

6.417 
212.949 

49.553 
149.323 
162.553 
281.707 

45.089 
244.285 
JU.747 
49.542 

5.595 
332.587 
281.732 

8.233 
255.873 

8.179 
295.132 

182.391 
182.392 
421.929 
208.382 
185.037 
27.603 

157.921 
185.030 
56.900 

199.845 
3.617 

192.996 
16.005 

324.379 
180.183 
203.785 
158.836 

15.925 
19.784 

192.977 
15.487 

15.435 
372.073 

5.595 
255.997 

167.521 
5.539 

15.962 
31.290 

309.708 
280.196 

86.218 
144.996 

15.941 
146.924 
86.169 

301.289 
146.924 

3.617 
15.925 

272.573 
3.559 

LIA86 

LIA86 
LIA86 

LIA86 

LlA86 

LIA86 

LIA86 



TABLE II. (Continued.) 

2 
o 
o 
2 

1 
o 
1 

o 
2 

2 

o 
2 

1 

o 
o 

o 
o 
1 

2 

2 

o 
o 
2 
1 
o 
1 

o 
o 

2 
2 

1 

o 
o 
o 
o 
o 
2 

2 

1 

o 

Jf 

4 
8 
9 

22 
o 

12 
21 
9 
2 

25 
7 

15 
IS 
2 

II 
21 

:; 

25 
20 
17 
20 

26 
7 

14 
22 
13 
19 
26 

3 
14 
6 
2 
9 
2 

25 
11 

9 
11 

2 
16 
12 
6 

13 
4 

3 

23 
5 

16 
..1 

8 
14 
12 
8 

13 
6 

12 
23 
9 

14 
10 

2 
2 
o 

-1 

o 
-2 

2 
o 
2 
2 
o 

-1 
I 

-2 
o 
2 
2 

-2 
2 

2 

2 
-3 

2 
3 

-2 
-2 
-2 

3 
2 
2 
2 
2 
3 

-2 
o 
1 
2 

-1 

1 

o 
-2 

2 

-3 

2 
-3 
-4 

o 
-1 

3 
o 
2 

-2 

3 
6 + 
9 + 

22 
o 

10 
20 

9 
1 

24 -
7 

14 
14 -

I 
11 + 
19 + 
4 

24 
18 
16 
18 + 
25 -

4 
13 
21 -

11 + 
17 
25 
2 

11 -
5 
1 -
8 -
o 

23 + 
9 
9 

10 -
o 

15 
11 -
6 + 

13 

2 -
1 

21 

14-
1 

4 
14 
11 
6 
9 + 
6 
6 

12 
20 
9 + 
6 

9 

U r" 

1 
2 
o 
o 
2 

1 
o 
1 
o 
2 

2 

o 
2 

1 

o 
o 

o 
o 

2 
1 

2 

o 
o 
2 
1 
o 
1 
o 
o 

2 

2 

1 

o 
o 
o 
o 
o 
2 

2 

1 

o 
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4 
9 
8 1 

21 -2 
I -1 

12 -1 
20 3 

-1 
1 -I 

24 . 3 

6 0 
15 0 
IS 1 
2 -1 

10 
21 

5 

24 
20 
17 
20 1 

25 3 
2 

14 0 
21 3 
14 2 
]9 -1 
25 

-1 

15 2 
6 
2 
9 
2 -1 

24 4 
11 -1 
8 1 

11 0 
2 

16 1 
11 2 
5 0 

12 1 
4 -1 
3 1 
3 

23 
4 

17 
5 
9 

13 
11 
9 

14 
5 

11 
22 

7 
15 
10 

-2 

-2 
-3 
-1 

2 
-3 

4 
o 

-1 

4 

2 

4 
-1 

Ke" P" 

4 

9 + 
8 + 

20 

11 
18 
8 
o 

21 -
6 

15 
IS + 
2 

10 
20 -

5 

21 
19 
17 + 
II) 

22 -
7 

14 
18 -
12 + 
18 
22 

3 
14 -
6 
2 + 
9 + 
2 

20 + 
10 
8 

11 + 
1 

16 
10-

:5 + 
II 
4 
3 + 

21 
3 

17 
3 
6 

12 
10 

10+ 

7 
10 
18 
8 + 

12 
9 

Observed 
frequency (unc.)/ 

MHz 

140298.340(0.080) 

140509.765(0.080) 

140655.940(0.080) 

141130.496(0.080) 

142693.941(0.080) 

143313.332(0.080) 
143374.560(0.080) 

143590.781 (0.080) 
143695.537(0.080) 

144352.783(0.080) 

144896.238(0.080) 
144918.695(0.080 ) 

l-l-6055.927(O.080) 

146467.880(0.080 ) 

146814.599(0.080 ) 

Calculated 
frequency (unc.)/ 

MHz 

140179.846(0.041) 
140250.932(2.673) 
140298.284(0.007) 
140397.417(0.218) 
140475.844(2.196) 
140509.511(0.050) 
140635.730(0.268) 
140655.890(0.007) 
140780.595(0.055) 
140854.466(0.284 ) 
140904.759(0.218) 
141018.119(0.124) 
141029 .406( 1.893) 
141130.411(0.011) 
141232.387(0.711) 
141304.890(0.449) 
141325.921(0.038) 

141365.539(0.286) 
141667.296(0.061) 
142026.489(0.249) 
142132.228(0.060) 

142212.119(0.352) 
142253.793(0.061) 
142266.865(4.690) 
142391.203(0.620) 
142466.665(4.169) 
142523.235(0.229) 
142664.588(0.354) 
142693.974(0.011) 
142965 .067(4.378) 
143253.795(0.036) 
143313.400(0.010) 
143374.4 70(0.035) 
143469.494(0.012) 
143559.516(0.168) 
143590.697(0.042) 
143695.539(0.027 ) 
143708.370(1.251 ) 
143806.333(3.255} 
143942.827(0.170)' 
144099.240(0.047) 
144352.7 3)(0.01~) 

144662.123(0.022) 
144896.255(0.011) 
1449 I 8.809(0.009) 
145024.121(0.011) 

145042.570(0.136) 
145364.272( 1.163) 
145421.176(8.250) 
115~181.561)(0.037) 

145616.583(0.121 ) 
145735"+34(0.096) 
145744.910(0.049) 
145777 .569( 6.557) 
146055.145(0.301 ) 
146056.085(0.022) 
146137.530(0.035) 
l-l-6288.232(O.076) 
146432.119(0.137) 
146467.780(0.023 ) 
146540.161 (0.287) 
146745.996(0.237 ) 
146814.540(0.036) 

Line 
strengtha 

2.2813 
1.7412 
5.9163 
1.7£-5 
0.8452 
8.2226 
1.2408 
5.8962 
0.0005 
2.1866 

36.2893 
8.5689 
0.6794 
0.6842 
8.3630 

15.8761 
2.8315 

2.1660 
17.5033 

1.3195 
17.5909 

2.0115 
0.0010 
5.5488 
2.2993 
3.0854 

16.3989 
1.9920 
1.0489 
3.2578 
3.3018 
0.9515 
4.2283 
0.2653 
4.3638 
7.1864 
5.1049 

12.5868 
0.8773 
1.0197 
3.3551 
.:lXHU 

0.0004 
1.4244 
1.6511 
0.5978 

0.0021 
1.8554 
0.0010 
0.3463 

0.9443 
0.1304 
1.5435 
0.0275 
1.7888 
3.0623 
3.6912 
0.3674 
0.0405 
5.4224 

52.7286 
2.0936 
6.3030 

Energy 
lower st./ 

cm- 1 Ref.b 

149.486 
286.813 

24.043 LIA86 
153.853 
264.426 
195.266 LIA86 
296.434 

24.095 LIA86 
144.949 
208.705 
283.060 
218.053 
333.807 

3.500 LIA86 
293.087 
295.313 
152.677 

208.687 
138.844 
240.256 
138.822 

225.090 
170.972 
339.275 
310.559 
336.638 
268.335 
225.072 

5.376 LIA86 
345.693 
156.490 

3.452 LIA86 
173.134 LIA86 

3.500 
218.525 
187.398 LIA86 
165.965 LIA86 
297.798 
278.271 
228.402 
191.379 
153.341 . LIA86 
52.961 

7.876 LIA86 
5.326 LIA86 
5.376 

186.954 
269.167 
360.865 
159.306 

186.638 
208.646 
190.405 
302.983 
234.159 
151.618 
160.920 
187.398 
188.093 
167.521 
298.095 
244.869 
180.183 

LIA86 

LIA86 

LIA86 
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TABLE II. (Continued.) 

o 
o 
o 
o 

2 
o 

I 
o 
o 
2 
2 

1 
o 
o 
o 
2 
o 
o 
1 
o 
2 
1 
o 
1 

2 
1 
o 
o 

2 
2 
2 
o 

1 
2 

o 
2 

2 
2 
o 
o 
o 
o 
o 

o 
o 
o 

2 
2 
2 
1 
o 
o 

2 

J' 

4 
23 

11 
4 

4 
16 
5 

20 

17 

23 
16 

8 
8 

IO 
25 

16 
22 

8 
8 

8 
R 

5 
4 
4 

21 

9 
13 
8 
5 

21 
17 

12 

8 

5 

8 
17 
22 

3 
6 
4 
8 

8 

5 
6 

13 

18 

13 
R 
6 
8 

14 

8 
12 

8 
8 

12 
22 

2 
-1 
-1 

2 
-1 

1 
5 
5 

2 
-3 

-2 
-2 
-1 

1 

2 
o 
3 
2 

-2 

2 
2 
2 

-2 
-5 

1 
o 

-2 
2 
2 
o 

-2 
3 
1 

6 
6 

-1 

2 

-7 
1 

-3 
o 
o 

4 
4 
3 
o 
o 

-2 

3 -
23 

11 
2 
3 

15 
4 

18 
16 -
20 -

15 
3 -
4 1-

9 -
23 

15 
21 

7 
8 
8 + 
R + 
4 -
4 

2 
19 
7 

12 

7 
3 

19 + 
15 

8 
5 

8 + 
5 
7 

15 + 
20 + 

3 
5 

8 

2 + 
3 -
4 
6 

9 + 
16 

8 
1 

6 + 
6 

14 

8 + 
11 
5 -
4 + 

20 

8 
8 + 
6 

11 -
21 

V t" 

o 
o 
o 
o 
1 
2 
o 
1 
1 

o 
o 
2 
2 

1 
o 
o 
o 
2 
o 
o 
1 

o 
2 
1 
o 
1 
2 
1 
o 
o 

2 
2 
2 
o 

2 

o 
2 

2 
2 
o 
o 
o 
o 
o 

o 
o 
o 

2 
2 
1 
o 
o 

2 

J" 

4 

22 

IO 
4 

3 
17 

5 
20 

17 
22 
16 
7 
7 

10 

24 

16 
21 

7 
7 
7 
7 

5 
4 
5 

21 

13 
8 
5 

21 

16 
13 

7 
7 

7 
16 
22 

3 
6 

7 

7 
7 
4 
5 

14 

17 
14 
7 

5 
7 

13 

7 
11 
7 
7 

22 

12 
21 

KLEINER, LOVAS, AND GODEFROID 

-2 

-1 
o 

-2 
-1 
-1 

o 
4 
o 
5 
.5 

-4 
o 

-3 
-2 
-1 

-1 
2 
1 
9 
o 

-1 

-4 
3 

-1 

2 

3 

-1 
-1 

2 
1 

6 
6 
o 
o 
4 

3 
4 

-7 
o 

1 
o 
2 
4 
4 

-2 
o 
o 

-1 

o 

4 + 
21 

9 
4 

3 
16 

5 
19 

17 + 
19 -

16 
2 -
3 1-

10+ 

21 

16 + 
19 

6 
7 
7 + 
7 

5 + 
4 

4 
20 

8 

13 

5 
20 -

14 

9 
4 

7 + 
5 
5 

14 + 
21 -

3 
6 

7 

1 + 
2 -
4 
5 

10 + 
14 

11 
o 
5 + 
4 

12 

7 + 
9 
4 -
3 + 

20 

7 
7 + 
7 

12 + 
19 

Observed 
frequency (unc.)/ 

MHz 

147065.758(0.080) 

147726.660(0.080) 

148763.883(0.080) 

149505.238(0.080) 

149507.547(0.080) 
14QhRh QRR(O ORO) 

149759.094(0.080) 

149960.693(0.080) 

151167.222(0.080) 

151242.246(0.080) 

151590.000(0.080) 

152048.580(0.080) 

152318.695(0.080) 

152607.625(0.080) 
152635.070(0.080) 

Calculated 
frequency (unc.)/ 

MHz 

147065.733(0.009) 
147092.707(0.263) 
147102.917(0.016) 

147225.679(0.011) 

147450.874(0.026) 

147712.901(6.730) 
147726.637(0.011) 
147934.473(0.289) 
148011.194(0.227) 

148251.947(0.146) 
148415.680(0.062) 
148598.444(0.242) 
148598.444(0.242) 

148763.723(0.041) 

148793.545(0.157) 

149021.405(0.064) 
149063.605(0.103) 

149474.467(0.181) 

149505.132(0.007) 

149507.468(0.007) 
14QhR6 ()m(o 01?) 

149759.076(0.009) 
149802.201(1.573) 
149841.884(0.042) 
149856.631 (0.082) 
149960.748(0.031) 

149963.528(4.816) 

150091.129(0.035) 
150105.964(0.010) 
150275.996(0.081) 
150600.782(0.157) 

150604.598(0.313) 
150611.367(0.195) 
150614.270(0.108) 
150652.248(1.562) 
150850.974(0.010) 

150872.781(0.199) 
151080.627(0.557) 

151l43.923(1.764) 
15 iI67.183(0.01l) 

151219.865(2.835) 
151242.155(0.012) 

151263.436(0.229) 

151263.436(0.229) 

15127l.604(0.009) 
151589.984 (0.009) 

151759.219(0.152) 

151763.925(0.052) 

151832.752(0.152) 
I ~ 19()9_()O~(O_1 R7) 
152048.629(0.010) 
152290.975(0.022) 
152295.267(0.031) 

152318.629(0.012) 
152381.179( 4.327) 
152480.766(0.132) 
152480.883(0.132) 
152530.231 (0.367) 

152607.615(0.007) 
152635.202(0.007) 
152841.993(0.028) 

152870.830(1.364) 
152892.194(0.325) 
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Line 
strengtha 

2.2672 
8.3£-6 

0.0010 
0.8358 

1.1369 
0.0452 
1.9207 

16.9947 

6.8207 

4.4597 
8.3332 

33.4850 
33.4850 

4.5404 

0.0059 

8.4047 
0.0026 

51.8653 

49.8105 

49.7819 
,,0 ~hO() 

2.8340 
3.3243 
0.3466 

17.6809 
5.5484 

5.0767 
4.0149 
0.9038 

17.7753 
0.8699 

1.5618 
45.9971 
47.9464 

4.1201 
0.7324 

3.4312 
15.8552 

2.5855 
2.5910 

1.0687 
49.2117 

23.3214 

23.3214 

0.0082 
4.2012 

1.8360 

0.0564 

1.8359 
12.2212 
4.2221 
0.0065 
0.0002 

51.1492 
3.2615 

38.7414 
38.7414 

1.6629 
50.5269 
50.4928 

4.8865 

13.1210 
0.9381 

Energy 
lower st./ 

cm- I 

7.824 

167.813 
37.864 

7.876 

145.848 

359.009 
10.998 

281.295 
240.056 

188.051 
85.913 

331.385 
331.385 

179.367 
218.326 

85.858 
162.841 

280.219 

19.108 

19.056 
16? 578 

10.946 
270.708 

157.391 
152.382 

173.625 

329.984 
165.965 

10.998 
152.362 
243.795 

226.830 
301.229 
276.139 
274.016 

24.390 

243.759 
309.428 
268.007 

14.742 
284.841 
160.920 

343.401 

343.401 

6.485 
9.686 

92.689 

112.855 
92.687 

367.950 
9.618 

32.173 

61.477 

161.623 
321.507 
317.161 
317.161 
314.496 

17.984 
17.918 

167.727 

305.485 
310.445 

LIA86 

LIA86 

LIA86 

LIA86 

LIA86 
T.TA86 

LIA86 

LIA86 

LIA86 

LIA86 

LIA86 

LIA86 

LIA86 

LIA86 
LIA86 



TABLE II. (Continued.) 

1 
o 

o 
2 
2 
o 
o 
o 
2 

1 
o 
2 
o 
1 
1 
1 

o 

1 
o 
1 
o 
1 

o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

1 

1 
o 

J' 

8 
6 

15 
13 
8 

12 
24 
24 
24 
7 

13 
9 
6 
6 
8 
8 
8 
8 

8 
16 
8 
8 

13 

8 
8 
8 
8 

12 
8 

8 
8 
8 

22 
8 

15 

o 
2 

o 

-1 
-2 
-1 

2 

2 
2 

4 
2 
o 
2 
6 
7 
2 
4 

-4 
-1 
-2 
-3 

5 

-7 
7 
7 
6 

6 
-6 
-3 

7 
5 

-1 
6 

-5 
5 
4 
4 
4 

-5 
-4 

3 
3 

-3 

4 

-6 
-3 
-6 

6 
6 
o 

-7 
3 
o 

15 
12 -
8 

11 
24 
22 

22 + 
5 + 

13 
6 
4 
6 
7 -
2 

7 
4 
4 

15 
7 
5 

12 

1 -
2 + 
2 + 
3 
2 
6 
2 

4 + 
3 
3 + 

12 
3 

4 
5 -
4 + 
4 
4 

6 + 
5 
6 
5 -

2 + 
5 
7 
6 

3 
20 

6 + 
15 

VI" 

1 
o 

o 
2 

2 
o 
o 
o 
2 

1 
o 
2 

o 
1 
1 
1 
o 

1 
o 
1 
o 
1 

o 
o 
o 
o 
o 
o 
2 

o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

1 
2 
I 

I 
o 
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J" 

7 
6 

14 
12 
7 

11 
23 
24 
24 

8 
12 
10 
6 
6 
7 
7 
7 
7 
9 
7 

16 
7 
7 

12 
7 

7 
7 
7 
7 

7 
7 
7 
7 
7 
7 
2 

11 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 
7 
7 

7 
22 

7 
7 
2 
7 
7 

14 

o 
1 

-1 
2 

-1 
-1 
-2 
-2 

2 

-1 
3 

-1 
-1 

2 
6 
7 
2 

3 
-4 

o 
-2 
-3 
-2 

5 

-7 
7 
7 
6 

6 
-6 
-3 

7 
5 
5 
o 
1 
6 

-5 
5 
4 
4 
4 

-5 
-4 

3 
-3 

4 

2 

-6 

6 
6 

-1 
-7 

Kc" p" 

7 

6 + 
13 
11 -

7 
11 
22 
23 
23 
8 + 

11 
8 
6 
6 
6 -
1 
o 
6 
6 

16 
6 
4 

11 
2 

o 
o 
1 + 
1 + 
2 

3 + 
2 -

2 + 
10 
2 
2 

3 
4 
3 + 
3 

4 
5 + 
4 
5 
4 -
o 
1 + 
4 
6 
5 

2 
20 

I + 
2 
2 

5 + 
13 

Observed 
frequency (unc.)/ 

MHz 

152936.590(0.080) 
153004.351 (0.080) 

153872.754(0.080) 
153912.183(0.080) 

153970.078(0.080) 

154018.453(0.080) 

154026.765(0.080) 
154051.234(0.080) 
154081.440(0.040) 
154104.840(0.040) 

154131.375(0.080) 
154145.469(0.080) 
154145.469(0.080) 
154147.1114(0.080) 

154147.144(0.080) 
154151.988(0.080) 

154161.562(0.080) 
154161.562(0.080) 

154173.840(0.040) 
154182.906(0.080) 
154188.543(0.080) 
154201.246(0.080) 
154201.246(0.0'80) 
154216.730(0.080) 
154224.187(0.080) 
154229.801(0.080) 
154274.719(0.080) 
154296.566(0.080) 
154322.422(0.080) 
154322.422(0.080) 
154337.324(0.080) 

154337.324(0.080) 
154392.750(0.080) 

154482.965(0.080) 

154490.200(0.040) 

154577.164(0.080) 
154577.164(0.080) 

1546767m(OORO) 

Calculated 
frequency Cunc.)! 

MHz 

152936.540(0.011) 
153004.282(0.009) 
153006.022(0.117) 
153134.466(0.019) 
153277.744(0.125) 
153403.901 (1.928) 
153429.423(0.313) 
153468.924(0.246) 
153479.917(0.247) 
153513.011(2.618) 
153581.609(0.089) 
153637.572(0.078) 
153761. 771 (0.010) 
153847.687(1.577) 
153872.687(0.006) 
153912.180(0.016) 
153923.082(0.020) 
153969.814(0.011) 
153982.392(0.033) 
154018.366(0.012) 
154023.054(0.156) 
154026.701(0.007) 
154051.210(0.011) 
154081.379(0.017) 
154104.925(0.013) 

154131.329(0.011) 
154145.581 (0.011) 
154145.581(0.011) 
154147.056(0.008) 

154147.056(0.008) 
154151.926(0.008) 
154156.891(0.067) 
154160.404(0.011) 
154161.472(0.007) 
154161.475(0.007) 
154162.454(0.787) 
154171.089(0.021 ) 
154173.910(0.008) 
154182:858(0.007) 
154188.518(0.007) 
154200.919(0.006) 
154201.474(0.006) 
154216.688(0.006) 
154224.143(0.014) 
154229.775(0.006) 
154274.689(0.006) 
154296.491 (0.006) 
154322.207(0.006) 
154322.541 (0.006) 
1:'54337.319(0.018) 

154337.319(0.018) 
154392.819(0.011 ) 
154424.381 (0.126) 
154482.950(0.011) 

154490.247(0.019) 
154513.072(0.114) 
154560.500(0.105) 
154577.095(0.015) 
154577.095(0.015) 
154602.026(2.431 ) 
154667.686(0.025) 
1~4{)7{) ~RR(OO 1 ()) 

154691.507 (4.664) 

Line 
strengtha 

50.4456 
3.3617 
0.0889 
4.0811 

45.7295 
7.1568 
3.8£-6 
1.6306 
1.5870 
1.5336 
0.3235 
1.2080 
0.7585 
4.8582 

47.4283 
22.2494 
11.9265 
47.6569 
0.9522 

38.1442 
8.4985 

46.7096 
43.6570 
4.0576 

30.8835 

11.8686 
11.8671 
11.8671 
22.1526 

22.1526 
22.14-92 
45.6412 
11.8639 
30.8542 
30.8542 
2.7177 
0.0008 

22.1438 
30.8432 
30.8439 
37.9687 
37.9687 
3T9653 
30.9105 
37.9545 
43.4950 
43.4982 
43.4811 
43.4950 
11.8.385 

11.8385 
37.8491 
48.7512 
47.3458 

22.1019 
0.0041 

21.8913 
22.0286 
22.0286 

1.7515 
11.8025 
4144'i4 

4.3759 

Energy 
lower st.l 

cm- 1 

159.930 
14.690 

218.053 
56.328 

282.441 
306.506 
182.392 
197.589 
197.589 
281.163 
195.266 
191.417 
14.742 

277.928 
24.287 

217.681 
237.667 
167.006 
43.112 

l86.357 
228.066 
24.284 

175.717 
56.338 

200.269 

94.810 
94.764 
94.764 
74.448 

74.448 
74-.443 

287.201 
94.731 
57.246 
57.246 

257.171 
45.089 
74.378 
57.192 
57.170 
43.151 
43.151 
43.104 

199.698 
43.075 
32.170 
32.173 
32.106 
32.172 

2.36.8U8 

236.808 
185.598 
294.338 
167.673 

216.033 
171.843 
341.943 
215.890 
215.890 
265.916 
235.690 
174 (){)'i 

344.020 

LIA86 
LIA86 

LIA86 
LIA86 

LIA86 

LIA86 

LIA86 
LIA86 

UNPUB 
UNPUB 

LIA86 
LIA86 
LIA86 
LIA86 

LIA86 
LIA86 

LIA86 
LIA86 

UNPUB 
LIA86 
LIA86 

*LIA86 
*LIA86 

LIA86 
LIA86 
LIA86 
LIA86 
LIA86 

*LIA86 
*LIA86 

LlA8b 

LIA86 
LIA86 

LIA86 

UNPUB 

LIA86 
LIA86 

TTAR6 
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TABLE II. (Continued.) 

I 
2 

2 
2 
o 
o 
1 
o 
o 
I 

2 
o 

o 
o 
2 
1 
o 
2 
o 
2 
2 
2 
2 
I 
o 
2 
2 

2 

2 
2 
o 
I 

o 

o 

o 

o 
o 
o 

I 

o 
() 

() 

I 

j' 

11 
8 
8 

8 
21 

8 
8 
8 
8 

8 

9 
7 
8 
8 

8 
17 

7 

15 

8 
8 
8 

17 
15 

12 
12 

8 
7 

8 
14 

8 
7 
8 

2 

8 
14 

18 

(j 

15 

6 

18 

12 
IS 

2 

5 

5 

o 

2-2 

4 
4 
3 
3 

-3 
-4 

2 
-2 

2 
2 

2 
1 

-2 
2 

4 
4 
2 
4 

-5 
I 
2 

2 
4 

2 
-4 

4 

7 

1 
2 

1 

4 

-3 

I 
6 

-1 

10 -

6 
4 + 
3 -

8 + 
5 -

19 
5 -
4 + 
6 + 
5 -

:; 

8 
6 
6 
7 

7 
16 
5 
6 + 
5 -

12 -

6 + 
4 + 
3 

16 -

13 

8 + 
7 -

6 + 
4 -

12 

3 + 
I -
2 + 
2 
1 
6 -
7 

13 
17 -

o 

II T 

4 

1 

7 -
3 
I -

16 -L 

7 -
II 
14 

:) 

6 
I 
o -i-

V t" 

2 

2 
2 
o 
o 
I 
o 
o 
1 

2 
o 

o 
o 
2 
1 
o 
2 
o 
2 
2 
2 
2 
1 
o 
2 
2 

2 
2 
2 
2 
o 
1 

o 
1 
o 

I 
o 

1 
o 
o 
o 

o 
o 
o 
I 
I 

J" 

11 
7 
7 
7 

7 
7 

21 

7 
7 

7 
7 
4 
9 

9 
7 
7 
7 

7 
17 

7 
7 

9 
16 
7 

9 
7 

17 
16 
13 
13 
7 

8 
7 

13 
7 
8 

7 
7 
7 

3 
7 
7 

13 

18 

4 

16 
6 
4 
6 

7 

I 

17 
7 
7 

12 
14 

7 

4 

KLEINER, LOVAS, AND GODEFROID 

1 
3 
5 

5 

o 
3 

-I 
4 
4 

3 
3 
2 

-3 
1 

-1 
2 
2 

2 
-1 
-1 

2 

3 

2 
3 

-5 
1 

-1 
4 

4 
2 

-3 
3 

-4 
3 

7 
7 
7 
o 

-1 

2 

2 

-2 
I 

I 

6 

o 
-2 
-I 

I 
-I 

11 + 
5 

3 + 
2 -
7 + 
4 -

20 
4 -
3 + 
5 + 
4 -
2 
/ 

9 
7 
5 
(j 

6 
17 
6 
5 + 
6 -

13 -

5 + 
7 + 
2 

17+ 
16 

9 + 
10 -

5 + 
5 -

10 
4 

6 + 
o -
1 + 

7 + 
6 

II 
18 

2 

14 + 

5 
6 -
2 
o -

15 + 
6 
6 -

12 
12 

6 

I + 

4 

Observed 
frequency (unc.)! 

MHz 

154705.700(0.040) 

154722.680(0.040) 

154730.656(0.080) 

154759.269(0.080) 
154759.269(0.080) 

D)U~~.l)U(U.U~U) 

155167.040(0.080) 

155170.047(0.080) 

155179.644(0.080) 
155195.871 (0.080) 

155310.800(0.040) 
155342.105(0.080) 

155363.440(0.040) 

155472.597(0.080) 
155539.680(0.040) 

156806.930(0.080) 
156952.199(0.080) 

157272.760(0.040) 

157416.375(0.080) 

157550.960(0.040) 

157937.754(0.080) 
157974.707(0.080) 

I 58539.080(().0401 

Calculated 
frequency (unc.)/ 

MHz 

154704.915(0.050) 
154705.758(0.011) 
154722.697(0.015) 

154722.700(0.015) 

154729.163(0.104) 

154730.526(0.010) 
154740.093(0.362) 
154758.814(0.012) 
154759.462(0.012) 

154802.507(0.052) 

154818.873(0.051 ) 

155013.395(0.023 ) 
l))U~~. I:l6( u.mS) 

155167.130(0.039) 

155170.042(0.011 ) 
155179.571(0.007) 
155195.754(0.012) 

155216.995(0.066) 

155244.363(0.090) 

155310.829(0.026) 
155342.095(0.006) 

155363.531 (0.033) 
155410.721(6.819) 
155472.545(0.011) 
155539.680(0.033 ) 

155573.034(0.097) 

155754.260(0.093) 
155977.570(8.208) 

156090.094(8.005) 
156099.026(8.006) 
156111.668(0.070) 

156326.057(0.118) 
156327.722(0.022) 
156331.365(3.533 ) 

156339.050(0.101) 
156425.664(0.118) 

156432.832(0.219) 
156432.832(0.219) 

156540.07Q(0.135) 
156556.413(4.063 ) 
156806.907(0.009) 
lS695 1.787(0.010) 

156971.655(0.020) 

157005.507(0.312) 

157115.859(0.016) 
157193.128(0.035 ) 

157206.766(6.851 ) 

157272.826(0.025 ) 

157342.818(0.015) 
157363.348(2.353 ) 

157416.578(().OI2) 

157457.055(0.146) 
157550.758(0.024) 
157736.565(().060) 

157937.695(0.007 ) 
157974.598(0.007) 
158006. 705( 4.899) 
158243.097(().088) 

158345.770(0.009) 
158355.298(().O I 0) 
158465.840(0.013) 
158539.033(0.024 ) 

158701.75410.026) 
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Line 
strengtha 

4.8138 
43.2367 

30.6488 
30.6488 

48.6350 
43.4454 

17.4008 
37.7718 
37.7718 

42.6225 
42.6225 

0.0005 
U.YS2Y 
4.2996 

3.3536 

46.7179 
47.1504 

45.8896 

0.8509 

4.2767 
47.4318 

0.9558 
2.9457 

47.6588 
0.9556 

30.0394 

0.8317 
3.4£-5 

1.4611 
1.4611 

45.8912 

0.6936 
0.0064 
2.4993 

36.7382 
0.6935 

11.6766 
11.6766 

11.4488 
0.5183 
3.8531 

49.0466 

O.oI05 

1.3516 

0.1433 
0.4002 

2.9404 

3.6805 

0.1434 
1.1858 

50.2768 
21.2376 

1.5796 

3.9532 

49.8069 
49.7819 

4.5623 
1.6891 

0.4845 
0.7317 
0.1442 

1.5590 
3.0696 

Energy 
lower st./ 

cm- 1 

186.219 
173.994 
198.377 

198.377 
273.349 
174.067 

294.872 
184.442 
184.442 

300.710 

300.710 
12.787 
43.U46 

171.623 

19.108 

24.390 
165.795 

286.239 

96.746 

162.492 
24.361 

43.113 
370.525 
167.083 
43.107 

318.287 

96.697 
350.271 
357.241 
357.241 
286.284 

179.228 
32.106 

340.738 
299.694 
179.225 

356.743 
356.743 

350.296 
273.048 

19.056 
J 62.492 

65.400 

251.408 

12.787 
152.u77 

370.466 

157.921 

12.709 
272.573 

163.433 
328.973 

145.685 
112.646 

20.099 
20.049 

321.320 
217.479 

19.108 
24.284 
12.739 

145.652 

154.013 

UN PUB 

UNPUB 

LIA86 

*LIA86 
*LIA86 

LIA86 

LIA86 

LIA86 

LIA86 
LIA86 

UNPUB 
LIA86 

UNPUB 

LIA86 
UNPUB 

LIA86 
-t'LIA86 

UNPUB 

*LIA86 

UNPUB 

LIA86 
LIA86 

UNPUB 



TABLE II. (Continued.) 

o 
o 
o 
o 
2 
2 

1 

o 
2 
o 
o 
2 

o 
o 

2 
2 

I 
1 

o 
2 
1 
o 
1 
o 

2 
1 
o 
2 

2 
1 
o 
o 
1 
o 
1 

2 
o 
o 
1 

o 
I 
o 
I 

o 
2 
2 

I 
o 
I 

o 

2 
o 

J' 

3 
15 
18 
26 

8 
8 

16 
19 
21 

22 
16 
25 
3 
7 

17 

4 
13 

22 
14 

8 

3 

13 
18 
2 
7 
7 
8 

12 
8 

10 
23 
13 
18 
15 

23 
10 

10 
6 

17 
22 

13 

17 

21 
7 

8 
17 
16 
10 

9 
12 
12 

3 

15 
26 
20 

14-
12 
12 
9 

26 

3 
o 
2 
3 

5 
4 
o 

-2 
3 
2 
1 

-1 
3 
o 

-1 
-2 
-2 

2 

o 
1 

2 
-2 
-1 

1 
-2 

2 
2 

o 
2 

-2 

1 
2 
o 
o 

-3 

-2 

1 
I 

-3 

2 
o 
o 
o 

-2 
o 
o 

-3 
-4 

-1 

3 
-I 

2 
-3 

o -
15 
16 

24 + 
4 
4 

16 

17 
19 

20 
15 -

25 
o 
7 

16 

2 
I 

20 + 
14 

7 

2 
1 

13 
17 -

o 
6 

7 + 
7 -

11 -

8 

9 
22 
10 -
17 -

14 

21 + 
10 + 
10 
3 

16 
LU 

12 

16 

19 
7 

6 
17 

16 
10 

8 
12 + 
12 + 
o 

15 
26 

18 
14-
8 + 
7 -
7 

24 

V t" 

o 
o 
o 
o 
2 
2 

1 
o 
2 
o 
o 
2 

o 
o 
1 
2 
2 

I 
1 
o 
2 
1 
o 
1 
o 

2 
I 
o 
2 
1 

2 
I 
o 
o 
1 
o 
1 

2 
o 
o 
1 

o 
1 
o 
1 

o 
2 
2 

I 
I 
o 
I 
o 

2 
o 
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J" 

4 
14 
17 

25 

7 
7 

15 

18 
21 

22 
16 
24 
4 
7 

17 

4 
13 

22 
13 

7 

2 
3 

12 
17 
2 
6 

6 
8 

12 
7 

10 
22 
14 
18 
16 

23 

9 
9 
7 

17 
L2 

13 

17 

21 
6 

8 
16 

15 
9 

9 
11 
11 
4 
8 

14 
25 
20 

13 

13 
13 

8 
25 

2 
1 

-3 
4 
5 
4 

-1 
-3 
-2 

1 
-2 
-2 
-1 

1 
-1 
-1 

1 
-1 
-1 

1 

-1 
-1 

1 
2 

-1 
-1 

o 

1 
o 

-3 
2 
o 

-2 

1 

-1 
2 
o 
I 

o 
o 
2 
o 

-1 

1 
-I 

-2 
-3 
-I 
-2 
-2 

I 
4 . 

4 
2 

-4 

Kc" p" 

3 -
13 
15 
21 + 
3 
3 

14 
15 
19 

21 

16 + 
23 
3 
7 

17 

3 
8 

21 -

12 

6 -

1 
2 

11 
16 -

1 
6 

6 + 
8 + 

12 + 
7 

10 
20 
13 -

18 + 
15 
22 -
9 + 
9 
6 

17 
21 

13 + 
17 + 
19 
6 

8 
15 

14 
9 

9 
11 + 
11 + 
2 
5 

13 
24 
18 

12 
9 + 

10-
6 

22 

Observed 
frequency (unc.)/ 

MHz 

160689.072(0.080) 

161365.480(0.080) 

162043.810(0.080) 

162371.090(0.080) 

163760.634(0.0130) 

164386.269(0.080) 

164 727.070(0.080) 

165734.595( 1.000) 

Calculated 
frequency (unc.)/ 

MHz 

158735.695(0.013) 
158814.813(0.043) 
158915.277(0.058) 
158976.773(0.201) 

159051.812(0.184) 
159075.311(0.238) 
159157.019(0.147) 
159220.689(0.194) 

159244.759(0.308) 

159336.849(0.109) 
159386.687(2.128) 

159441.161(0.370) 
159445.282(0.022) 

159466.195(1.640) 

159507.518(0.213) 

159643.452(0.027) 
lSIJ61J1.612tO.OlO) 
159714.655(0.108) 

159773.367(0.106) 
160064.970(2.191 ) 
160090.613(0.118) 

160150.908(0.052) 
160197.682(0.028) 

160280.910(0.027) 
160318.195(2.271) 
160484.203(0.030) 

160611.140(0.010) 
160689.080(0.019) 
161172.125(0.010) 
161193.551(0.062) 
161267.913(0.226) 

161365.558(0.045) 
161731.712(0.127) 
161753.008(4.337) 
161949.033(0.288) 
161982.441(6.704) 

162010.423(0.683 ) 
162043.849(0.008) 

16237.1.057(0.007) . 
162684.256(0.063 ) 
162768.179(0.082) 
162922.291(0.452) 

163127.0 13( 1.496) 

163409.912(0.084) 

163682.771 (0.094) 
163IbO.194(U.ULJ) 

164020.208(0.010) 

164278.811(0.186) 

164294.903(0.059) 
164386.198(0.028) 

164727.086(0.01 I) 
164845.953(0.705) 

164845.953(0.705) 

164903.630(0.038) 
164949.299(0.122) 
164959.670(0.130) 
165161.125(0.434) 
165276.279(0.260) 

165484.361 (0.037) 
165646.168(0.304) 
165692.994(0.304) 
165732.638(0.277 ) 
165881.134(0.185) 

Line 
strengtha 

0.1441 
0.0002 
3.8897 
4.4328 

29.4269 
36.9693 

0.0599 
2.6663 
2.0891 

17.7177 
0.6261 
1.6£-6 
0.0005 

5.4668 

0.9706 

2.4285 
4.0396 

17.8176 

0.2824 

1.2581 
47.9688 

0.0050 
1.7473 
0.0006 
7.1786 
0.9953 

0.0044 
4.4956 
4.3090 
5.0494 

42.5711 

4.5744 

0.0013 
2.9871 
6.6672 

0.0352 
15.7397 
6.9127 

6.8900 
0.0003 
8.1858 

17.6379 

13.5396 

8.2577 

0.0080 
J.YlJ6 
0.2515 

0.0399 

0.0001 
6.2421 

4.5890 
9.4666 
9.4666 

0.1443 
0.7081 
0.2443 
5.8£-7 

2.3335 

0.0005 
1.5473 
1.5472 

59.5417 
0.0021 

Energy 
lower st./ 

cm- I 

12.730 
70.636 

112.617 
234.710 

314.349 
305.953 
228.066 

267.778 
300.033 
166.529 
343.814 

197.589 
12.709 

282.441 

238.964 

150.766 
24.095 

166.512 

203.785 
264.426 
277.247 

146.239 
148.176 
52.961 

366.973 

146.239 
14.742 

157.168 
24.043 

193.688 
287.760 

177.895 
176.997 
336.Q\2 

251.243 
348.274 

324.151 
29.650 

29.702 

165.795 
96.495 

309.061 

313.795 

96.442 

157.381 
15S.45~ 

24.095 

238.683 

80.432 
171.623 

29.702 
299.986 
299.986 

156.091 
180.855 
212.949 
213.403 
286.230 

61.477 
225.115 
225.113 
302.983 
234.456 

LIA86 

LIA86 

LIA86 

LIA86 

LIA86 

LIAB6 

LIA86 

BEL93 
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TABLE II. (Continued.) 

o 
2 
2 
2 
1 
2 
2 
2 
o 

2 

1 

o 

o 
o 
1 

1 

1 
o 
o 
2 
1 
2 

2 

1 
2 
o 
o 
2 
2 
o 
o 

o 
o 
o 

2 

2 
o 
2 
o 
o 
o 
1 
2 
2 
1 
o 
o 
o 
o 

9 2 
12 3 
11 1 
9 -8 

13 5 
9 5 
9 5 
8 0 
7 -1 

10 0 
6 2 
5 -1 

17 -1 

7 1 
13 -1 
9 -1 
9 

13 

13 2 
9 

1& 0 

11 2 
9 -2 

17 0 
9 -2 

16 1 
9 3 
3 3 
9 
9 

11 .-5 
14 2 
15 -1 
23 2 
9 6 
9 6 

10 -2 
23 2 
24 
23 
19 
25 2 

25 2 
9 2 
9 0 
9 7 

4 1 
9 0 
9 
9 0 

12 5 
12 5 
25 3 
9 4 
9 4 

22 3 
10 2 
9 -3 

18 
24 3 
9 0 
6 -I 

19 0 

8 -
10+ 
10 
1 
8 

5 + 
4 -
8 
7 

10+ 

4 + 
4 

16 

7 + 
12 

9 
9 + 

12 
12 -

9 + 
1& 

10 
8 

17 
8 

16 
6 

9 + 
9 
7 

12 
15 
21 

3 + 
4 -
9 

21 + 
21 -
20 -

17 
23 

23 + 
7 
9 + 
2 

4 + 
9 
9 
9 + 

8 + 
7 -

·22 -

6 -
5 + 

19 -
9 -
7 

17 
21 
9 
6 

19 

V til 

o 
2 
2 
2 

2 
2 
2 
o 

2 

1 

o 

o 
o 
1 
1 

o 
o 
2 
1 
2 

2 

1 
2 
o 
o 
2 
2 
o 
o 

o 
o 
o 

2 

2 
o 
2 
o 
o 
o 
1 
2 
2 
I 
o 
o 
o 
o 

2 

i" 

9 
13 
11 
8 

14 
8 
8 
8 
6 
9 
7 
4 

17 

6 
12 
8 
8 

12 

13 

8 
17 

11 

16 
8 

15 

8 
4 
8 
8 

12 
15 
14 
23 

8 
8 

10 
23 
24 
23 
19 
25 

25 

9 
8 

8 
8 
8 

13 
13 
25 

8 

22 
10 
8 

18 
23 
8 
5 

18 

KLEINER, LOVAS, AND GODEFROID 

1 
2 
o 

-8 
4 
5 
5 

-1 
o 

1 
o 
o 
o 
2 

-1 
1 

2 
1 

-1 

1 
2 
1 

-2 
-1 

3 
2 

-4 
-1 

6 
6 

-1 
1 
2 
2 

-2 
-2 

2 
-1 
o 
7 

o 
o 

-1 
o 
4 
4 
2 
4 
4 
2 

3 
-1 

4 
o 

-2 
-I 

9 + 
11 + 
11 
o 

11 
4 + 
3 -
8 
6 

9 + 
7 + 
4 

17 

6 + 
11 
8 
8 f 

11 -
13 + 
8 + 

16 

11 
6 

15 
7 

14 
5 
3 
8 + 
8 
8 

15 
13 
22 
2 + 
3 -

10 
22 -

22 + 
21 + 
17 
24 

24 

9 
8 + 
I 

3 + 

8 + 
9 + 

10 -

23 + 
5 -
4 + 

20 + 
10+ 
5 

18 
19 
8 
4 

17 

Observed 
frequency (unc.)/ 

MHz 

166104.240(0.080) 

166689.501(1.000) 

167370.293(1.000) 
167370.293(1.000) 

167542.220( 1.000) 
167655.880(0.080) 

167935.220(1.000) 

167980.420(0.080) 

168088.650(0.080) 
168093.480(0.080) 

168192.500(1.000) 

168220.660( 1.000) 

168290.040(0.080) 

168640.280(0.080) 

168939.077(1.000) 

169272.733(1.000) 

169374.162(1.000) 
169630.810(0.080) 

170093.950(1.000) 
170142.986(1.000) 
170142.986(1.000) 
170292.380( 1.000) 
170435.120(1.000) 

170953.030(0.080) 
170982.983(1.000) 

171265.500(0.080) 

171296.970(0.080) 

171576.417(1.000) 
171576.417( 1.000) 

171605.950(0.080) 

171686.570(0.080 ) 

Calculated 
frequency (unc.)/ 

MHz 

166104.212(0.010) 
166284.707(4.175) 
166311.357(4.940) 
166687.933(0.360) 
166794.471(0.236) 
167370.041 (0.247) 
167370.042(0.247) 
167456.364(1.766) 
167542.560(0.010) 

167655.892(0.024) 
167679.217(2.573) 
167852.763(0.027) 
16793.:'5.139(0.197) 

167980.547(0.010) 
168068.396(0.053) 
168088.622(0.007) 
168093.451(0.007) 

168192.986(0.059) 

168221.918(0.077) 
168289.957(0.012) 
16&4&0.556(0.237) 

168640.441 (0.052) 
168795.500(0.008) 
168833.971(0.080) 
168938.014(0.176) 
169237.246(0.161) 
169271.308(0.196) 
169361.658(0.043 ) 
169373.747(0.121) 
169630.704(0.013) 
169678.404(0.314) 
169692.405(8.114) 
169845.403(0.050) 
170093.469(0.142) 
170142.120(0.232) 
170142.120(0.232) 
170293.110(0.012) 
170434.680(0.141) 
179526.170(0.354 ) 
170617.947(0.314) 
170662.973(0.219) 
170870.436(0.293) 

170907.569(0.294 ) 

170914.052(0.011) 
170952.949(0.013) 
170')84.347(0.203) 

171234.008(0.772) 

171265.4 72(0.007) 
17 [294.532(0.142) 
171296.993(0.007) 

171300.238(0.151 ) 
17 [341.134(0.151) 
171422.880(0.406) 

[ 71575.999(0.144) 
171576.282(0.144) 
171598.666(0.280) 
171606.001 (0.0 12) 
171658.026(0.022) 
171665.812(0.114) 
171665.958(0.168) 
171686.574(0.011 ) 
171724.772(1.325) 
171886.980(0.299 ) 
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Line 
strengtha 

4.7291 
2.7710 
4.0568 

13.0654 
1.8401 

42.6311 
42.6311 

5.9209 
4.9284 

6.3285 
1.2986 
1.1259 
8.404.:'5 

4.9499 
2.0631 

56.2191 
56.1848 

3.8886 
5.2485 

56.8570 
0.0264 

4.8628 
0.4269 
0.0001 

58.2344 
0.2093 

53.2529 
0.1450 

54.1094 
55.5917 

1.3156 
0.0012 
0.0004 

17.6370 
33.2664 
33.2664 

5.0335 
17.7408 
20.3766 
19.1737 
2.3397 
1.5762 

1.5297 
0.1192 

57.5243 
23.1759 

3.4185 

56.8186 
52.4763 
56.7801 

1.5852 
1.5851 

21.4896 
46.6228 
46.6228 
17.9124 
5.1134 
0.0259 
0.8324 
0.0172 

56.6884 
2.5252 
0.0174 

Energy 
lower st./ 

cm- 1 Ref.b 

29.650 LIA86 
327.447 
313.292 
397.121 BEL93 
235.198 
336.342 BEL93 
336.342 BEL93 
287.553 

13.519 BEL93 
173.134 LIA86 
276.139 
148.414 
238.683 BEL93 

13.453 LIA86 
198.178 
24.095 LIA86 
24.043 LIA86 

199.064 BEL93 
201.773 BEL93 
167.521 LIA86 
249.905 

184.780 LIA86 
29.566 
90.863 

285.205 BEL93 
222.757 
306.253 BEL93 
154.162 
281.163 BEL93 
165.965 LIA86 
218.476 
340.292 

70.636 
18l.280 BEL93 
348.446 BEL93 
348.446 BEL93 

35.928 BEL93 
18l.267 BEL93 
345.285 
329.555 
273.089 
213.403 

213.404 
29.702 

166.704 LIA86 
373.025 BEL93 

259.116 
23.074 LIA86 

287.553 
23.009 LIA86 

83.677 
83.676 

361.654 
322.247 BEL93 
322.247 BEL93 
314.468 

35.876 LIA86 
37.320 

107.885 
202.961 
165.031 LIA86 
272.200 
261.731 



TABLE II. (Continued.) 

o 
1 
1 
2 
o 
o 
1 
o 
o 

1 
2 

1 
o 
1 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
1 
o 
o 
o 
1 
o 

o 

J' 

18 
19 
23 
7 

20 
18 
17 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

21 
9 
9 

26 
9 

9 
9 

9 
9 
9 
9 

9 
9 
9 

16 
9 
9 
9 

9 
9 
9 
9 
9 
9 

9 
9 

9 

9 
9 

24 
9 

9 
13 
9 
9 
9 
9 
6 
C) 

9 

1 
-2 

2 
-3 

o 

2 
-2 

7 
-3 
-4 

8 
8 

-3 

-8 

-7 
4 

8 

7 
7 
8 
8 

6 
6 

-6 

4 
-1 

5 
6 

-5 

4 
4 

-5 
4 

-4 

-3 

3 
-1-

-2 
o 

-6 
-2 

-6 
6 
6 

-2 
-7 

17 
18 -
21 

18 
18 
17 
8 -
8 
8 -

2 

1 + 
2 -
6 

18 
4 

23 -
2 
3 

2 

2 
3 + 
1 + 
2 -

3 + 
4 
3 

5 
16 
5 + 
4 -
4 
4 

5 
6 
5 ..l-

S 
5 
6 
7 + 
2 
3 -;-
6 
7 

6 
6 

23 
') 

-1-

12 
8 

VI" 

o 

o 
o 
1 
o 
o 

1 
o 
1 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 

1 
() 

o 
o 
1 
o 

1 
() 
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J" 

18 
19 
23 
8 

20 
17 
16 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

21 
8 

26 
8 
8 
8 
8 

8 
8 

8 

8 
8 

8 
9 

15 
8 
8 
8 

8 
8 
8 
8 

8 

8 

23 

12 
8 

R 

8 

I 
-1 
-3 

2 

-1 

2 
-2 

2 
6 
7 

-3 
-4 

8 
8 

-3 
2 
5 

-8 
2 

-7 
3 

8 

7 
7 
8 
g 

6 
6 

-6 

5 
5 
6 

-5 

4 
4 

-5 
4 

-4 

-3 

3 
4 

-3 
o 

-6 
1 
1 

-6 
6 
6 

o 
-) 

-7 

Ke" p" 

18 + 
19 + 
22 
6 

18 
16 
15 
7 -
7 
7 -

1 
6 
4 
o + 
1 -
5 

19 + 
3 
o 

24 + 
1 
5 
o 

2 + 
o + 
1-

2 + 
3 
2 

7 
14 
4 + 
3 -
3 

4 
5 -
4 
4 
4 

6 + 
1 -

2 + 

21 
8 : 

3 
12 
7 

3 -
5 

Observed 
frequency (une.)/ 

MHz 

173025.580(0.080) 
173124.000(0.080) 
173125.760(0.080) 

173220.618(1.000) 
173289.790(0.080) 
173317.340(1.000) 
173317.340( 1.000) 
17335 I .000(0.080) 

173383.740(0.080) 
173388.230(0.080) 

173402.540(0.080) 

17J414.700(0.080) 

173418.750(0.080) 
173418.750(0.080) 
173418.750(0.080) 
173~ 18.750(O.080} 

173423.190(0.080) 
173423 .l90(0 .080) 
173429.050(0.080) 
173434.860(0.080) 

173445.560(0.080) 
173445.560(0.080) 
173453.470(0.080) 
173469.920(0.080) 
173475.980(0.080) 
173501.150(0.080 ) 
173502.640(0.OBO) 
173509.200(0.080) 
173519.040(0.080) 
173534.180(0.080) 
173594.970(0.080) 
173636.250(0.080) 
173636.250(0.080) 
173638.120(0.080 ) 
173663.480(0.080) 

173682.410(0.080) 
173719.530(0.080) 

173877.779(1.000) 

173909.190(0.080) 
173909.190(0.080) 

Calculated 
frequency (unc.)/ 

MHz 

172240.257(0.118) 
172282.785(0.383) 
172451.686(0.560) 
172457.304(6.539) 
172475.548(0.076) 
172549.937(0.105) 
172706.432(0.202) 
173025.538(0.006) 
173124.096(0.007) 
173125.644(0.011) 
173160.582(0.017) 
173167.171 (0.021) 
173219.896(0.082) 
173289.796(0.012) 
173317.787(0.025) 
173317.787(0.025) 
) 73351.082(0.0 12) 
173355.355(0.249) 
173383.752(0.013) 
173388.235(0.014) 
173394.253(0.478) 
173402.303(0.011) 
173403.770(0.033) 
173406.803(0.026) 
173414.732(0.013) 

173418.031(0.011) 
173418.031 (0.01 1) 
173419.149(0.013) 
173!J 19.H9(0.013) 

173423.299(0.008) 
173423.299(0.008) 
173429.071 (0.008) 
173434.895(0.011) 
173436.520(0.078) 
173440.389(0.067) 
173445.593(0.007) 
173445.603(0.007) 
173453.572(0.008) 
173469.910(0.007) 
173475.963(0.007) 
173501.179(0.006) 
173502.510(0.006) 
173509.203(0.015) 
173519.109(0.006) 
173534.246(0.006) 
173594.927(0.006) 
173636.367(0.019) 
173636.367(0.019) 
173638.066(0.006) 
173663.541(0.006) 

173682.411(0.006) 
173719.430(0.012) 
173795.204(0.154) 
17J797.781(0.115) 

173803.244(0.020) 
173833.025(1.929) 
173876.520(0.148) 
173891.340(0.115) 
173909.217(0.016) 
173909.217(0.016) 
173916.130(0.010) 

Line 
strength3 

0.8111 
1.3921 

17.7300 
0.0218 
0.0153 
4.4£-5 
0.1774 

54.0989 
53.6890 
54.3659 
31.7820 
22.6143 
52.2397 
45.9093 
11.9773 
11.9773 
50.7919 
16.6250 
39.4158 
11.9586 
22.4843 
22.5060 
0.7168 

11.9830 
11.9.342 

22.5031 
22.5031 
11.9543 
11.95<13 

31.6459 
31.6459 
31.6411 
22.4970 
0.9621 
0.0004 

39.3798 
39.3798 
31.6335 
39.3660 
39.3671 
45.7019 
45.7019 
39.4512 
45.6980 
45.6850 
50.6108 
22.4490 
22.4490 
50.5962 
50.) /67 

50.6108 
45.5578 

0.0006 
54.7014 

31.5745 
8.1150 

54.7776 
31.2753 
31.4698 
31.4698 
0.0049 

1 TNi"i O"iO(O ORO) 17i9i'l ()? 1 (() 011) 'Ii Q77f> 

174002.390( 1.000) 174001.598(0.026) 22.3817 

Energy 
lower st.l 

cm- l 

107.837 
263.172 
323.860 
298.095 
143.570 
101.924 
233.203 

29.419 
29.422 

172.142 
222.815 
242.801 
292.343 
191.495 
265.952 
265.952 
180.855 
300.027 
205.410 
123.420 
378.657 
99.951 
37.320 

265.455 
123.363 

99.906 
99.906 

123.344 
123.344 

79.590 
79.590 
79.585 
99.873 

184.962 
80.432 
62.388 
62.388 
79.520 
62.335 
62.313 
48.295 
48.295 

204.842 
48.248 
48.219 
37.316 

241.956 
241.956 

37.320 
3/.2)3 

37.319 
190.748 
191.792 
278.511 

221.186 
314.036 
299.489 
347.099 
221.046 
221.046 

9.686 
17? R?f> 

240.849 

LIA86 
LIA86 
LIA86 

BEL93 
LIA86 
BEL93 
BEL93 
LIA86 

LIA86 
LIA86 

LIA86 

LIA86 

*LIA86 
*LIA86 
*LIA86 
*LIA86 
LIA86 . 

UA86 
LIA86 
LIA86 

LIA86 
LIA86 
LIA86 
LIA86 
LIA86 
LIA86 
LlA86 
LIA86 
LIA86 
LIA86 
LIA86 
LIA86 
LlA86 
LIA86 
LlA~b 

LIA86 
LIA86 

BEL93 

LIA86 
LlA86 

T TAR6 

BEL93 
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TABLE II. (Continued.) 

I 
2 
2 

o 
o 
2 
2 
2 

I 
2 

() 

o 
o 
2 
o 
I 
2 

I 
o 
2 
o 

2 
2 

I 
o 
2 
1 

2 
2 
o 
1 

o 
o 

o 
2 
2 
2 
2 
o 
o 
I 
o 

l' 

9 
9 

24 
9 
9 
9 
9 
9 
9 
9 
9 

18 
24 

7 
14 
5 
9 

20 
10 
9 
7 

7 
9 
9 
9 
9 
9 

18 
18 
19 
14 
9 

18 
6 
6 
9 

9 
20 
14 
15 
9 
3 

9 
9 

19 
19 

17 
11 
18 
8 

9 

21 
12 
9 

9 

I 
9 

9 
9 

9 
19 
11 

-8 

2 
5 
5 
3 
4 
4 
3 
3 
3 

-2 
3 

-4 
1 
3 
2 

o 

2 
4 

4 
2 

-5 
2 
2 
8 
3 
1 
o 

-1 
4 
4 
7 

7 

2 
1 

2 
2 

-4 
7 
2 
1 

-( 

-2 
2 
1 

-1 
o 
2 

-2 
6 
I 
8 
8 

2 

2 
7 + 

22 + 
5 + 
4 -
7 
6 -
5 + 
6 -
7 + 
6 -

16 
21 -

4 
13 
2 
8 -

20 
9 
8 
4 

3 + 
7 
4 
7 + 
7 + 
2 

16 
18 
19 
13 
6 

17 
3 -
2 + 
2 -
3 + 

17 -
13 -
14 
7 + 
2 -

6 

17 
18 -

17 
10 
16 + 
8 + 

21 
11 
8 -

4 

o 
1+ 
2 -
8 
8 -

19 
10 -

Vt" 

1 

1 
2 
2 

o 
o 
2 
2 
2 

1 
2 

() 

o 
o 
2 
o 
1 
2 

1 
o 
2 
o 

1 

2 
2 

o 
2 
1 

2 
2 
o 
1 

o 
o 

o 
2 
2 
2 
2 
o 
o 
1 
o 

J" 

8 
8 

24 
8 
8 
8 
8 
8 
8 
8 
8 

17 
23 

8 

14 
4 
8 

19 
10 
8 
R 

8 
8 
8 
8 
8 
8 

18 
17 
18 
15 
8 

18 
7 
7 
8 
8 

20 
14 
14 
8 
2 

8 
8 

18 
19 

16 
11 
17 
7 

8 
20 
12 
8 

2 
8 
8 

8 
18 
11 

KLEINER, LOVAS, AND GODEFROID 

-8 
3 
1 
5 
5 
3 
4 
4 
3 
3 
3 

4 

-3 
o 
2 
2 

-1 
o 
2 
~ 

3 
2 

-5 
2 
2 
8 

-2 
-1 

1 
-2 
-3 

3 
7 

7 
2 
1 
2 
2 
1 

-4 
7 
3 
o 
1 

-1 

3 
o 

-1 
-I 

1 
1 
1 
6 
o 
8 
8 

-1 

6 + 
23 -
4 + 
3 -
6 
5 -
4 + 
5 -

6 + 
5 -

15 
20 -

6 
14 + 
2 
7 

18 
10 
7 

" 6 + 
6 
3 
6 + 
6 + 
1 

16 
16 
17 
14 
6 

18 
4 -

5 + 
1 -
2 + 

18 + 
14 + 
12 
6 + 
1 -

5 
2 

15 
19 1 

15 
11 
15 + 
7 + 
7 

19 
12 
7 -
o 

2 
o + 
1-
7 
7 -

17 
11 + 

Observed 
frequency (unc.)/ 

MHz 

174043.070(0.080) 

174078.460(0.080) 
174078.460(0.080) 
174102.290(0.080) 
174129.200(0.080) 
174130.820(0.080) 
174141.260(0.080) 
174177.773(1.000) 
174207.358(1.000) 

174568.161(1.000) 

174706.790(0.080) 

174982.610(1.000) 
175045.602(1.000) 
175090.760(1.000) 
175225.880(0.080) 
175261.380(1.000) 

175742.838(1.000) 
175742.838(1.000} 
175762.770(1.000) 
175779.380(1.000} 

175841.839(1.000) 
175931.780(1.000) 

176135.138(1.000) 

176404.918(0.080) 

176803.925(0.080) 

176816.260(0.080) 

176900.530(0.080) 
176956.150(0.080) 

177194.019(1.000) 

177450.806( 1.000) 
177450.806(1.000) 
177543.370(0.080) 
177583.600(0.080) 

177678.441 (0.080) 

Calculated 
frequency (unc.)/ 

MHz 

174035.993(0.029) 
174043.085(0.010) 
174049.732(0.828) 
174078.596(0.016) 
174078.607(0.016) 
174101.798(0.011) 
174129.190(0.012) 
174130.738(0.012) 
174141.221(0.010) 
174177.997(0.056) 
174208.040(0.056) 
174236.280(0.187) 
174519.827(0.180) 

174521.892(0.035) 
174522.901 (1.646) 
174555.871 (2.680) 
174568.073(0.073) 

174634.051(0.373) 
174659.404(4.947) 
174706.705(0.012) 
174845.024(0.034) 

174933.133(0.034) 
174982.465(0.007) 
175046.553(0.106) 
175090.693(0.006) 
175225.838(0.012) 
175261.375(0.160) 
175413.453(0.186) 
175473.365(0.254) 
175574.571(0.134) 
175592.341(6.664) 
175643.582(0.022) 
175645.621(0.264) 
175660.413(0.119) 
175705.845(0.119) 
175741.785(0.226) 
175741.785(0.226) 
175762.443(0.219) 
175]78.876(0.096) 
175790.981(0.024) 
175840.433(0.079) 
175933.474(0.023) 

175962.656(0.111) 
176135.376(0.146) 
176275.063(0.065) 
176354.724(0.358) 

176357.786(0.087) 
176404.999(0.014) 
176414.430(0.253 ) 
176803.798(0.020) 

176816.266(0.0 II) 
176863.695(0.460) 
176900.695(0.061 ) 
176956.196(0.012) 
176967.714(0.016) 
177194.578(0.159) 
177302.963(3.510) 
177451.318(0.225) 
177451.318(0.225) 
177543.455(0.007) 
177583.611 (0.007) 
177650.774(0.316) 
177678.353(0.014) 
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Line 
strengtha 

11.8768 
50.5589 
15.5538 
39.1202 
39.1202 
50.3127 
45.4691 
45.4691 
50.5589 
49.5908 
49.5909 

1.2250 
4.7200 

0.7174 
13.8467 
1.3453 

52.3417 

0.0115 
3.5859 

53.7849 
0.7183 

0.7183 
53.6995 
38.3420 
54.1063 
54.3709 
11.6337 
2.1266 
0.1487 
2.8£-5 
0.0248 
0.0259 
0.9301 
0.4771 
0.4771 

22.1809 
22.1809 
15.3423 
5.4134 
0.0066 

52.3447 
1.7552 

44.2262 
21.7114 
0.0309 
6.5265 

0.0003 
5.4079 
3.7781 
5.2101 

55.4724 
0.0075 
5.1790 

56.7361 
0.1602 

30.3448 
0.3570 

11.4721 
11.4721 
56.2126 
56.1832 

0.1233 
5.4618 

Energy 
lower st./ 

cm- 1 

264.051 
179.225 
339.479 
203.538 
203.538 
179.155 
189.605 
189.605 
179.228 
305.873 
305.874 
254.805 
202.884 

37.253 
322.724 
287.223 
291.416 

274.160 
305.913 
170.972 
37.319 

37.316 
29.566 

323.476 
29.543 

172.269 
383.161 
260.617 
244.285 
113.611 
338.163 
37.253 

250.138 
174.067 
174.065 
361.961 
361.961 
286.236 
210.473 
74.569 

291.491 
147.001 

304.909 
355.518 
124.535 
263.036 

90.863 
42.771 

254.731 
161.623 

167.727 
287.195 
192.278 
168.684 

2.304 
334.225 
271.073 
379.662 
379.662 

25.368 
25.319 

255.997 
42.720 

LIA86 

LIA86 
LIA86 

*LIA86 
LIA86 
LIA86 
LIA86 
BEL93 
BEL93 

DDL93 

LIA86 

BEL93 
BEL93 
BEL93 
LIA86 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

LIA86 

LIA86 

LIA86 

LIA86 
LIA86 

BEL93 

BEL93 
BEL93 
LIA86 
LIA86 

LIA86 



TABLE II. (Continued.) 

o 
1 
o 
2 

o 
o 
2 

1 
o 
2 

U 

1 
2 
o 
o 
o 
o 
o 
o 
1 
o 

2 
o 
o 
o 
2 
1 
2 
o 
2 
2 
o 
2 
2 
o 
o 

2 

o 
o 
2 
1 

o 
o 

1 

o 
I 
o 
o 
2 
o 

o 

J' 

18 

2 

20 

9 
14 

18 

15 

16 

19 

18 

17 

22 
L 

3 
9 

25 
10 

24 

2 
9 

1-1 

20 

25 
4 

17 

14 

2 
24 

26 

13 
7 

9 
21 
11 
11 
26 

16 
4 

19 

23 

21 
14 

2 
19 

12 
8 

2 
23 
9 

')') 

22 
18 

20 

24 

2-1-
26 

18 

5 
9 

22 , 
16 

5 

2 

o 
4 

·2 
-1 

3 
-1 

1 
o 

-L 
2 
5 
3 
2 

3 
2 
2 

3 
2 
3 
4 
2 
3 
3 

"":1 

1 
o 
5 
5 
3 
o 
2 

-1 

4 

2 
-3 

3 
o 
1 

o 
3 

-I 
.2 
.2 

-3 
-I 

-3 

17 
1 

20 

5 
13-
17 -

13 
15 
16 -

18 
16 -

22 
1 

1 + 
5 

22 
8 

21 

o 
7 

13 

20 
22 -

3 
15 
11 -
1 -

21 -

23 

12 

6 
8 -

21 

7 + 
6 -

23 -

16 
3 -

19 

20 

21 
lOi-

o + 
17 
9 -
8 

o 
20 

9 
22 

22 
15 -

20 

22 
o 

22+ 
23 
17 

3 + 
8 

19 

1-1-

Vr" 

o 
1 
o 
2 
o 
o 
2 
1 

1 
o 
2 

U 

1 
2 
o 
o 
o 
o 
o 
o 
1 
o 

2 

o 
o 
o 
2 
I 
2 
o 
2 
2 
o 
2 
2 
o 
o 

2 

o 
o 
2 
1 

o 
o 
2 
1 

o 
I 
o 
o 
2 
o 

2 
2 
o 
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J" 

18 

19 

8 

13 
18 
14 

15 
19 

17 

17 

21 
1 

2 
8 

25 
10 

24 

1 
8 

13 

19 

25 

17 

15 

1 
24 

26 

12 

6 
8 

20 

12 
12 

26 

15 

5 

18 

23 

20 
15 

I 
19 

13 
7 

1 
23 

8 
21 

21 

18 

19 

24 

1 

24 

26 

18 

6 
9 

22 
16 

6 

o 

4 

2 
o 
3 

-2 
2 

1 

-1 
-\ 

1 
5 
2 

-1 

2 

-2 
-2 
-I 

2 
-1 
-2 

3 

2 
2 
2 

4 
4 
2 

2 
-I 

3 

I 
2 
2 
o 

-I 
2 
o 

-I 

1 
2 

-2 
o 
I 
o 
2 

-2 

18 

18 

4 

12 -

18 + 
11 

13 

17 + 
16 

17+ 

20 

2 + 
4 

23 
10 

22 
o 
7 

12 

18 

23 + 
2 

15 
12 -

o -
22 + 
24 

10 

6 
7 -

19 

8 + 
9 -

24 + 
14 
4 -

17 

21 

19 
13 i-

1 + 
17 

12 -
7 

I 
21 + 
8 

20 

20 

16 + 
18 

23 

o 
23 -

24 
18 

6 + 
9 

20 

14 

Observed 
frequency (unc.)! 

MHz 

177813.540(1.000) 

178156.498(1.000) 

178436.570(1.000) 

178497 .020( 1.000) 

1788l!UnO(1.000) 

178949 .448( 1.000) 

178975.500(1.000) 

179240.430( 1.000) 

179317.790(1.000) 

179712.060(1.000) 

179781.580(1.000) 

179883.050(1.000) 

180020.282( 1.000) 

180571.040(1.000) 

180795 .170( 1.000) 

180927.587(0.080) 

181195.460(1.000) 

181480.749(1.000) 

182396.670( 1.000) 

182637.510(1.000) 

182843.760(1.000) 

Calculated 

frc:~quency (urIc.)! 

MHz 

177812.874(0.106) 

178014.328(0.044) 

178047.312(0.168) 

178155.324(0.228) 

178436.783(0.023) 

178496.941(0.109) 

178503.502(3.781 ) 

178530.076(0.109) 

178683.809(0.189) 

178696.999(0.113) 
178714.731(2.373) 

178717.844(0.558) 
178817.348(0.012) 

178935.960(0.023) 

178948.532(0.198) 

178974.580(0.096) 
179132.392(0.012) 

179240.195(0.085) 

179306.797(0.012) 

179311.062(0.009) 
179318.143(0.022) 

179357.115(0.390) 

179432.356(0.098) 
179461.601(0.050) 

179498.453(0.158) 

179506. 770(6.749) 

179712.530(0.011) 

179781.164(0.087) 
179882.388(0.112) 

179896.768(4.523) 

179934.222(0.034 ) 

180019.700(0.130) 
180108.815(0.207) 

180188.992(8.030) 

180193.678(8.030) 

180258.503(0.113) 

180274.074(4.482) 
180443.878(2.377) 

180566:139(0.142) . 
18057i .255(0.076) 
180714.044(0.476) 
180733.136(6.770) 

180795.609(0.011) 

180819.737(0.060) 

180822.422(4.305) 
180927.575(0.024) 

181156.431(0.014) 

181195.243(0.078) 

181480.717(0.227) 
1818~2A63(O.574) 

181894.517(0.251) 

181976.096(0.161) 

182078.669(0.176) 

182085.316(0.181 ) 

182282.513(3.257) 

182395.703(0.180) 

182529.963(0.410) 
182638.430(0.247) 

182670.502(2.537) 

182775.486(4.932) 
182843.461 (0.067) 

182872.399(0.135) 

182893.622(0.066) 

Line 

strengtha 

8.0467 

1.6767 
1.8£-5 

44.7289 

4.6849 

8.1189 
2.4487 

1.4700 

14.0910 

0.0003 

0.5785 

0.0050 
1.5353 

1.6870 

37.6042 

22.7468 
0.0:5:58 

21.5022 

1.5442 

0.4264 
4.6676 

0.1011 

22.7923 

0.0224 
1.7620 

2.6642 

1.7127 
21.5404 

23.8679 
4.3091 

0.4889 

54.1411 

1.1£-5 

1.2300 

1.2300 

23.9215 

5.0895 

0.8430 

0.0002 

20.1694 

0.0820 
L.6611 

1.6933 

0.0294 

2.7063 
4.8628 

0.1549 

20.2018 

48.7864 
0.0660 

7.2£-6 

12.8922 

0.0002 

17.4661 

1.5744 

17.5725 

23.3175 

8.3023 

1.0415 

3.1589 

18.7861 

1.3319 

0.0001 

Energy 
lower st.! 

107.680 
143.707 

125.919 

311.259 

64.645 

107.628 

349.520 

227.248 

273.098 

101.924 

354.440 

300.833 
2.242 

146.904 

319.654 

219.102 
3:5.928 

202.708 

2.304 

29.422 
64.654 

268.335 

219.105 

148.176 

248.818 

360.167 

2.238 

202.709 

236.131 

328.986 

156.490 

282.588 

138.844 

348.966 

348.965 
236.136 

353.677 

268.565 

113.611 

186.954 

281.295 
36U.IL7 

2.202 

130.414 

326.973 
1.39.930 

2.242 

186.952 

293.139 
294.872 

152.382 

260.616 

125.919 

196.635 

276.987 

196.625 

378.836 

249.905 

271.741 

299.193 
171.843 

237.695 

161.268 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

DDL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

LIA86 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
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TABLE II. (Continued.) 

1 
o 
o 
1 
o 
o 
o 
o 
o 

o 

o 
o 
1 
o 
2 

1 
o 

1 

1 
o 
2 
1 
1 
o 
o 
2 
o 
1 
o 
2 
2 
2 
o 
o 
o 
1 
o 
o 
1 

2 
2 

1 

o 

2 
2 

1 
o 
2 
2 

o 
2 

o 

o 
1 
1 

l' 

25 
12 
8 

24 
21 
23 
22 

8 
11 
15 
11 
6 

12 

22 
24 

19 
10 

20 
24 

11 
11 

11 
25 
10 
17 
15 
23 
21 
13 
19 
13 
10 
10 
10 
3 

10 
10 
21 
12 
25 
24 
10 

15 

15 
25 
14 

8 
23 

5 
10 

10 
25 
10 

10 
10 
19 
13 
13 

26 
3 

18 
II 
L\ 

-3 
-2 
-1 
-2 
-1 

o 

1 
o 
2 
o 

-4 
2 

-1 
-3 

2 
2 

-2 
o 
5 
5 

o 
-2 
-8 

-1 

2 
2 
2 

-2 
5 

-3 
-1 

1 

5 
o 

-1 

2 
J 

I 
-3 

-1 
1 

-9 
-2 

I 
o 
o 
o 

-3 
o 

22 
11 

22 
21 
23 
19 -

8 + 
11 + 
14 -

11 
2 

11 -

22 
21 

17 + 
8 

18 

24 
7 + 
6 

11 
24 

2 
14 -

13 
23 
18 
11 
17 
12 
9 
6 + 
5 -
1 

10 

10 + 
18 -

7 
25 
24 
1O-t-

14 
14 

23 + 
12 

7 
20 

5 + 
7 

10 
25 

10 + 
I 
9 

18 
13 + 
13 + 
26 

I 
16 
11 ""t­

Il 

VI" 

o 
o 
1 
o 
o 
o 
o 
o 
1 
o 

o 
o 
1 
o 
2 

1 
o 

o 
2 
1 

1 
o 
o 
2 
o 
1 
o 
2 
2 
2 
o 
o 
o 
1 
o 
o 
1 

2 
2 

1 

o 

2 

1 
o 
2 
2 
2 
o 
2 
2 
o 
1 
o 

i" 

25 
12 
7 

24 
20 
22 
22 
7 

10 
15 
10 
7 

12 

21 
24 
18 
9 

19 

23 
12 
12 

10 
24 
9 

17 
15 
22 
21 
14 
18 
13 
9 
9 
9 
3 
9 
9 

21 
13 
24 
23 

9 

15 

15 
25 
14 

7 
23 

4 
9 

9 
24 
9 
9 
9 

19 
12 
12 
25 

18 
10 
13 
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-2 
-1 
o 

-1 

1 

2 
o 

-1 
-3 

-2 
3 
2 

-3 

4 

-3 
-8 

2 
-2 

2 
-1 
-3 

1 
2 
5 
5 

-2 
-1 

1 
2 
4 

1 

o 
o 

--2 

-1 
-2 
o 

1 
1 

-9 
-2 
-1 

I 

-2 
2 

-2 

23 
12 
7 

23 

19 
21 

20 + 
7 + 

10+ 

15 + 
10 
4 

12 -t-

20 
22 
16 + 
7 

16 

22 
8 + 
9 

10 
22 

15 + 
13 
21 
19 
14 
16 
13 
7 
5 + 
4 -
2 
9 
9 + 

19 + 
10 
23 
22 

9 -t-

15 + 
15 + 
24 -
12 

7 
21 

4 + 
6 

9 
23 

9 + 
o 

19 
12 + 
12 + 
24 

1 

16 
10 -'-

11 

Observed 
frequency (unc.)/ 

MHz 

183070.738(0.050) 
183217.176(0.050) 

183548.650(1.000) 
183633.925(0.050) 
183662.715(0.050) 

183850.260( 1.000) 
183958.405(0.050) 

184319.682(0.0~0) 

184899.240(1.000) 
185059.567 (1.000) 

185216.826(0.080) 

185431.637(1.000) 

185916.920(1.000) 

185996.690(1.000) 
186009.580(1.000) 

186192.966(1.000) 
186192.966(1.000) 

186641.295(0.050) 
186648.188(0.050) 

186762.690(1.000) 
186861.187(0.080) 

187728.640( 1.000) 

187742.310(1.000) 
187971.224( 1.000) 

188012.197(0.080) 

18811O.229( 1.000) 

188352. 786( 1.000) 
188423.830(1.000) 

188697.793(().080) 

Calculated 
frequency (unc.)/ 

MHz 

182896.768(0.366) 
183070.690(0.017) 
183217.198(0.010) 
183283.292(0.686) 

183349.063(0.215) 
183528.706(0.300) 
183548.373(0.070) 
183633.910(0.010) 
183662.717(0.008) 
183849.776(0.121) 
183958.358(0.008) 
184247.428(0.123) 
184319.668(0.018) 

184487.810(0.258) 
184655.190(0.344) 
184899.529(0.076) 
185059.351(0.271) 

185107.409(0.244) 

185119.611(0.354) 
185186.720(0.308) 
185211.651(0.308) 

185216.794(0.028) 
185253.655(0.187) 
185430.828(0.359) 
185493.153(0.134) 
185508.772(0.116) 
185596.339(0.307) 
185916.959(0.059) 
185940.096(7.999) 
185997.473(0.074) 
186011.187(0.073) 
186020.320(0.008) 
186193.083(0.247) 
186193.086(0.247) 
186308.263(1.994) 
186641.261(0.007) 
186648.185(0.007) 
186698.578(0.062) 

i86754.073(0.235) 
186756.063(0.414 ) 
186762.541 (0.360) 
186861.139(0.013) 

187093.041(1.817) 

187093.041(1.817) 
187131.710(0.992) 
187429 .97J(0.1 00) 

187656.083(0.012) 
187728.089(0.327) 
187743.452(0.754) 
187970.958(0.199) 

188012.225(0.013) 
188057.553(0.419) 
188111.106(0.134) 
188124.459(0.402) 
188352.287(0.171 ) 
188423.208(0.142) 
188451.806(0.701) 
188451.806(0.701 ) 
188506.020(0.479) 
188625.577(0.069) 
188648.016(0.047) 
188697.756(0.026) 
188715.287(0.088) 
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Line 
strengtha 

21.9382 
5.7314 
5.7096 

17.7032 
0.0001 
4.5£-6 

18.8150 
5.7325 
7.9656 
5.5464 
7.9395 
0.4853 
~.77~1 

0.0001 
20.3335 

4.3338 
66.1280 

2.5302 
2.8£-6 

1.3085 
1.3085 

7.4260 
0.0003 

24.8424 
11.7603 
0.9170 
0.0001 

17.3887 
0.0027 
4.2960 
5.5248 
0.2049 

51.2496 
51.2496 

1.1338 
62.6082 
62.5684 
17.4172 

1.5889 
1.8£-6 
0.0001 

63.3394 

14.0495 

14.0495 
15.3213 
0.5747 

0.0026 

18.5394 
4.1405 

60.2823 

61.9728 
0.0001 

60.2521 

12.7680 
64.5099 

0.8194 
10.6279 
10.6279 
1.1£-6 
6.2£-7 
0.0568 
7.2784 
0.3285 

Energy 
lower st./ 

cm- l Ref.b 

361.787 
50.231 MAE87 
17.984 MAE87 

339.264 

138.844. 
166.529 
171.839 BEL93 

17.918 MAE87 
35.876 MAE87 

219.787 BEL93 
35.928 MAE87 

175.717 
50.180 MAb8! 

152.382 
345.378 
124.238 BEL93 
308.512 BEL93 

280.055 

181.280 
216.718 
216.717 

177.895 LIA86 
207.223 
402.681 BEL93 
248.792 
227.248 
166.529 
157.381 BEL93 
330.927 
124.210 BEL93 
200.389 BEL93 

35.403 
341.925 BEL93 
341.925 BEL93 
266.787 

29.702 MAE87 
29.650 MAE87 

157.375 
226.175 
196.635 
181.280 BEL93 
173.134 LIA86 

332.271 

332.271 
355.412 
217.479 

19.108 
329.612 BEL93 
261.709 BEL93 
311.899 BEL93 

171.623 LIA86 
196.635 
286.813 BEL93 
424.203 
290.841 BEL93 
119.634 BEL93 
307.509 
307.509 
212.590 
153.520 
117.918 
179.367 LIA86 
208.382 



TABLE II. (Continued.) 

1 
o 
I 
o 
o 

I 
o 

2 

I 
o 
o 
I 
o 
o 

2 
o 
I 
2 
o 

o 
o 
o 

o 

u 
o 

I 

o 
o 
() 

() 

J' 

10 
11 
4 

26 
26 
6 

13 
10 
10 

19 
16 
6 

19 
10 
II 
10 

12 
7 

26 
20 
8 

10 

10 
11 

9 
10 
10 
Ii 

10 
8 

20 
14 
10 

10 
11 
II 
10 
20 

13 
22 
10 
10 
19 
10 
10 

10 
10 
10 
to 
16 
I..J. 

\0 
10 

10 
15 
JO 
10 
10 

10 
](} 

10 
10 

-5 
2 

2 

-I 
1 
6 
6 

-1 

3 
U 

3 

-1 

3 

o 
o 

-7 
-2 
o 

1 
4 
4 

5 
-3 

1 
2 

-3 

-2 
-I 

-3 
9 
9 
6 

3 
-9 
-8 

9 
-.~ 

8 
-7 

6 
9 
2 

24 

24 + 
5 

12 

4 + 
5 
3 

18 -
13 -
4 

18 

10 
9 + 

10+ 

10 
5 

26 
17 
6 

10 
10+ 
9 

7 
8 

12 
10 

17 
13 

6 

7 + 
6 
8 

19 
12 
19 

l;I 

9 
18 
9 

2 + 
4 
3 

IS 
13 

6 

12 
1 

V c" 

I 
o 
1 
o 
o 

2 
2 
2 
1 
o 
J 
I 
2 
2 
2 

o 
o 
1 
o 
o 

2 
n 
I 
2 

o 
I 
2 
2 

o 
o 
o 

o 
I 
U 
o 

2 

I 
o 
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J" 

II 
11 
4 

26 
26 

14 

9 
9 
5 

19 

16 
6 

18 
9 

12 
1,1 

12 
7 

25 
20 

8 
9 
9 

11 

9 
10 
9 

n 
9 
8 

20 
13 
9 
9 

12 

12 
9 

20 

13 
22 
Y 
9 

19 

9 
9 
9 

-4 

-2 
-2 

2 
o 

-2 
6 
6 

-2 

2 

2 

o 
-2 
-2 

2 
-2 
o 
o 

-2 
-2 
-2 
-7 
-I 

o 
o 

4 
4 
4 
4 
3 
o 

-2 
2 

-2 

-3 
9 
9 
6 

C) 7 

16 1 
13 2 
9 -4 
9 

9 
15 

9 
9 
9 
9 
9 
9 
9 

-9 
-8 

9 
-3 

5 
8 

-7 

7 
II 
2 

25 
25 -

13 
3 + 
4 

3 

19 + 
14 + 
4 

17 

9 
10 + 

1,1 + 
10 

24 
18 
6 

9 
9 + 

I ~ 

9 
8 

18 + 
12 

6 
+ 

8 + 
9 -
6 

20 + 
13 + 
20 
~ -

8 
19 

8 
7 
o 
I + 
3 
2 

16 + 
12 
5 
I + 

u + 
o 

Observed 
frequency (unc.)/ 

MHz 

189021.386(1.000) 

189021.386( 1.000) 

189091.190( 1.000) 

189369.121 (1.000) 

1~Y4)l:1.07l:l(U.Ul:lU) 

189639.930( 1.000) 

189803.782(0.050) 
189838.992(0.050) 

190005.975( 1.000) 
1 90291?c)<:;(0 0<;0) 

190321.337(0.080) 

190532.130(1.000) 

191525.449(0.050) 
191965.520(1.000) 
t92150.OIS(O.OSO) 
192207.291 (0.050) 

192250.361 (0.080) 
192284.1 06C 1.000) 
192314.650(1.000) 
192314.650( 1.000) 

Calculated 
frequency (une.)/ 

MHz 

188740.920(0.315) 
188771.313(0.014) 
188817.499(0.066) 

188866.957{0.346) 
188932.170(0.347) 
188945.000(0.028) 
188997.168(6.606) 
189020.116(0.231) 

189020.116(0.231) 
189040.893(0.063 ) 
189065.575(0.146) 
189091.291(0.110) 
189283.400(0.060) 
189341.092(2.328) 
189369.499(0.154) 
189416.855(4.183) 
Il:lY47l:l.U69(U.U 13) 

189483.856(0.078) 
189528.012(0.059) 
189534.203(0.484 ) 
189638.518(0.051 ) 

189750.820(0.059) 
189803.789(0.007) 

189839.016(0.007) 
189865.908(0.070) 

189917.597(0.060) 
189979.138(0.064) 
190005.734(0.2 I 6) 
I 9()?Q 1 ?Qg«() 01":\) 

190321.362(0.012) 
190379.683(4.903) 
190490.290(0.053) 
190532. I 75(0.058) 
190682.877(0.155) 

190683.494(0.155) 
190785.313(0.150) 

190806.98 I (0. ISO) 
191039.261 (0.021) 

191108'958(0.438) 
191525:456(0.024 ) 

191965.077(0.306) 
192149.973(0.006) 
192207.285(0.006) 
192239.041 (0.326) 
192250.392(0.012) 
192283.882(0.097) 
1923 14.058(0.032) 
192314.058(0.032) 

192412.302(0.017) 

Line 
strengtha 

1.0760 
0.0266 
1.0£-5 

1.5326 
1.4830 
1.0293 
0.0158 

42.5127 
42.5127 

0.0001 

0.7956 
10.7033 
0.0004 
7.9270 

59.1441 

2.4589 
63.8993 

0.1717 
0.0016 
4.2£-5 
16.0089 
0,0051 

63.1062 

63.0629 
0.0823 

0.0143 
0.0360 

33.2420 
6013A. 

62.9199 
2.7755 

16.0418 
2.7106 

54.2119 

54.2119 
1.3381 
1.3381 
0.0879 

6.4005 
6.0540 

16.6539 
60.6975 
60.5127 

0.8970 
61.0048 
58.7652 
12.0906 

12.0906 
40.6770 

192412.6J6(0.021) J2.4344 

192416.546(0.152) 5.6503 
192452.298(0.076) 4.4742 

192568.310l0.080) 192568.276(0.013) 53.3896 
192582.630( 1.000) 

192582.630( 1.000) 
192635.890( 1.(00) 

192651.5 D(O.080) 
192656.298(0.080 ) 
192660. 790( 0.080) 
192667.138(0.080) 

1 9267..J..853(()'080) 

192581.981 (0.025) 

192581.981 (0.025) 
1 92634.977(().089) 

1 92651.590(0.0 16) 
192656.326(0.013) 
192660.871 (0.016) 
192667.047(0.012) 
192668.117(0.013 ) 

192671.788(0.027) 
19267-+.881 (0.010) 

22.8261 

22.8261 
9.7226 

12'()298 

22.7911 

12.0279 
57.7642 

47.5068 

22.8371 
32.2812 

Energy 
lower st.l 

em-I Ref.b 

210.765 
42.771 

156.091 
229.831 
229.834 
151.618 
328.682 
354.122 BEL93 
354.122 BEL93 
159.306 

119.587 
237.630 BEL93 
163.167 
378.569 

293.267 BEL93 
318.925 
172.4U7 LlA86 
199.953 
167.673 
212.590 
143.570 BEL93 

172.826 
28.787 MAE87 

28.723 MAE87 
192.188 

178.627 
185.080 

378.728 BEL93 
58.307 MAE87 

170.758 LIA86 
293.139 
143.563 
206.594 BEL93 
327.970 
327.970 

75.311 
75.310 
43.112 

275.435 
58.256 MAE87 

314.496 BEL93 
35.19\ MAE87 
35.197 MAE87 

261.923 

177.917 LIA86 
298.121 BEL93 
298.472 BEL93 

298.472 BEL93 
228.591 
248.577 

229.715 
207.384 
197.275 
271.733 

271.733 
227.131 
155.770 

129.204 
155.761 
186.638 
211.193 

271.239 
105.735 

LlA'86 
BEL93 

BEL93 
BEL93 

LIA86 
LIA86 
LIA86 
LIA86 

LIA86 
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TABLE II. (Colltillued.) 

o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
I 
2 
o 
1 

o 
o 
o 
o 
o 

o 
o 
I 
I 
o 

2 

2 

o 
I 

2 

o 

() 

o 
o 
I 
() 

() 

l' 

10 
10 
10 
10 

10 
4 

10 
10 
10 

10 
10 

10 
10 

10 

10 

10 
10 

9 
10 

6 
10 

10 
10 

10 
10 
10 

10 

10 
10 
10 
10 
10 

10 
10 

7 
10 

10 
10 
10 

10 
10 
10 

10 

19 

10 
10 

10 

10 

10 
10 

10 

10 
10 

16 
10 
19 

..J. 
10 

6 
19 
10 

6 

6 

8 
9 
9 

-3 
7 
7 

6 

6 
-6 

7 
:5 

5 
6 

-5 
5 

1 
o 
4 

-5 
4 
4 
4 

-4 
3 
7 
7 
3 

-3 
9 
4 

-6 
4 

-6 
-9 

6 
6 
9 
9 

-7 

I 
I 
3 

-, 

-4 

..J. 

4 

1 -

2 + 
2 + 
3 -
2 
3 -
4 + 
4 + 
5 -
4 
4 
6 + 
5 -

5 

5 
G 

9 + 
10 + 
2 
6 

7 -
6 + 
6 
7 

8 + 
3 -
4 + 
7 
8 
1 
7 
7 -

4 
4 
2 
4 + 
5 -
2 
2 
4 

9 
18 

8 + 
6 + 
5 -
8 
7 
6 + 

8 
8 + 
7 -

15 
7 -

16 
3 -
9 -
3 

18 -

9 
3 -

V t" 

o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
1 
2 
o 
1 

o 
o 
o 
o 
o 

1 
o 
o 

o 

2 
1 

1 
2 
2 

2 
o 

2 
1 
o 

o 

o 
o 
I 
o 
o 

J" 

9 
9 
9 
9 
9 
4 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 

8 
9 
7 
9 

9 
9 
9 
9 
9 

9 
9 
9 

9 
9 
9 
9 
9 

9 

9 
9 
9 
9 
9 
9 

9 
19 

9 
9 

9 
9 
9 
9 

9 

9 
9 

15 
9 

19 

3 
9 

19 

9 
7 

7 

KLEINER, LOVAS, AND GODEFROID 

8 
9 
9 
8 
8 

-2 
7 

7 
6 
6 

-6 
7 
:5 

5 
6 

-5 
5 

o 
o 
3 

-5 
4 
4 
4 

-4 
3 
7 
7 

3 
-3 

9 
4 
3 

-6 

-6 
-9 

6 
6 
9 
9 

-7 
1 
o 
3 
5 

-2 
4 

2 

2 

2 
-3 

o 
2 

2 
o -
1 + 
1 + 
2 -

2 -

3 + 
3 + 
4 -
3 

) + 
4 
4 

4 
5 

8 + 
9 + 
4 
5 

6 -
5 + 
5 

6 

7 + 
2 -

3 + 
6 
7 
o 
6 
6 -
4 

6 

+ 
4 -

3 

8 
19 

7 + 
5 -t-

4 -
7 

6 
5 + 
7 
7 + 
6 -

13 
6 -

17 
2 -
8 -

19 + 
8 
4 -
5 + 

Observed 
frequency (unc.)/ 

MHz 

192685.790(0.080) . 
192688.037(0.080) 

192688.037(0.080) 
192690.185(0.080) 

192690.185(0.080) 

192692.138(0.080) 

192692.138(0.080) 
192702.331 (0.050) 

192702.331 (0.050) 

192709.033(0.080) 
192711.083(0.080) 
1':)'2/ j4.0) /(U.U)U) 

192734.657(0.050) 

192736.004(0.050) 
192761.964(0.050) 
192768.294(0.050) 

192775.408(0.080) 

192775.408(0.080) 

192796.923(0.080) 

192810.110(0.050) 
192812.985(0.050) 
192830.468(0.050) 
192847.843(0.050) 

192922.938(0.050) 

192937.771(0.080) 
192937.771(0.080) 
193003.130(0.050) 
193019.289(0.050) 

193055.716(0.080) 
193072.338(0.050) 
193116.960(1.000) 

193227.250(1.000) 
193244.775(0.080) 
193244.775(0.080) 

193336.570(1.000) 

193415 .290( 1.000) 

193414.990(0.080) 
193439.892(0.080) 

193439.892(0.080) 

193456.884(0.080) 

193507.958(0.080) 
193511.130(0.080 ) 

193518.310(0.080) 
193560.350( 1.000) 
193581.689(0.080 ) 

193611.927(1.000) 
193844.780(1.000) 

193900.355( 1.000) 

19..J.I..J.7.130( 1.(00) 

194210.654(0.080 ) 

Calculated 
frequency (unc.)/ 

MHz 

192685.803(0.013) 
192687.959(0.016) 
192687.959(0.016) 
192690.364(0.013) 

192690.364(0.013) 
192690.903(1.941) 

192691.981 (0.0 I 0) 
192691.981 (0.0 10) 

192702.316(0.008) 

192702.316(0.008) 

192709.087(0.008) 
192710.946(0.010) 
IlJ2/j4.oJ 1 (U.UU'/) 

192734.658(0.007) 

192736.022(0.008) 

192761.963(0.007) 
192768.301(0.007) 

192775.126(0.021 ) 

192775.548(0.127) 

192778.038(0.034) 
192796.938(0.015) 

192810.081 (0.006) 
192812.962(0.006) 

192830.498(0.006) 
192847.813(0.006) 
192922.950(0.006) 

192937.783(0.019) 

192937.783(0.019) 
193003.073(0.006) 
193019.301 (0.006) 
193029.459(0.036) 

193055.751(0.012) 
193072.345(0.006) 
193116.900(0.020) 
193145.498(0.078) 
193225.967(0.124) 

193226.997(0.035) 
193244.767(0.016) 

1 ~3244.767(0.016) 
193248.720(0.215) 
193248.720(0.215) 
193335.623(0.028) 

193363.625(0.174) 

193414.776(0.134) 

193415.004(0.010) 
193439.807(0.016) 

193439.838(0.016) 

193456.837(0.011) 

193507.962(0.012) 
193511.197(0.011) 

193518.378(0.011) 

193560.342(0.061 ) 
193581.676(0.011 ) 

193583.439(0.030) 
193611.902(0.061) 
193845.349(0.043 ) 
193863.005(0.022) 
193900.969(0.080 ) 

193910.717(0.035 ) 
194147.236(0.137) 

194210.653(0.012) 
194259.108(0.034) 

194299.164(0.034) 
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Line 
strengtha 

22.7828 
12.0247 
12.0247 
22.7830 

22.7830 
1.8062 

32.2772 

32.2772 
40.5058 

40.5058 

40.4997 

32.2686 
4/.46)0 

47.4656 

40.4901 
47.4491 
47.4504 

5.9772 

60.7634 

0.4925 
47.5507 

53.1533 
53.1533 
53.1489 
53.1340 

57.5677 

32.1999 
32.1999 
57.4928 
57.4713 
12.0046 

52.9855 
57.5678 
40.4159 

0.7237 
40.0352 

11.9615 
40.2819 
40.2819 
11.9087 
11.9087 
32.1049 

60.6519 

7.9235 

57.5159 
47.1558 

47.1558 

60.5188 

52.8879 
51.8879 

57.2320 
56.4015 
57.5160 

0.0043 
56.4017 
14,6706 

1.9813 
58.7233 

0.4930 
7.9959 

60.3394 
0.4934 

0.4933 

Energy 
lower st./ 

cm- 1 

129.148 
155.697 
155.697 

129.128 

129.128 
269.167 
105.690 
105.690 

85.375 

85.375 
85.370 

105.658 
6lun 
68.173 

85.306 

68.121 
68.099 

166.704 

284.308 

32.173 
210.630 

54.082 
54.082 
54.036 
54.008 
43.107 

247.748 
247.748 

43.112 
43.046 

296.858 

196.542 
43.113 

226.983 
179.155 
352.899 

296.630 
226.847 
226.847 
421.799 
421.799 
246.653 

305.289 

119.468 

185.030 
209.345 

209.345 

178.627 

195.413 
195/113 

184.962 
311.683 
185.037 
84.406 

311.685 
130.414 
148.975 
297.239 

32.106 
119.417 
176.799 

32.172 
32.170 

LIA86 
LIA86 
LIA86 

LIA86 

LIA86 

LIA86 

LIA86 

MAE87 

MAE87 

LIA86 
LIA86 

MAEl:I7 

MAE87 

MAE87 
MAE87 
MAE87 

LIA86 

*LIA86 

LlA86 

MAE87 
MAE87 
MAE87 
MAE87 
MAE87 

LIA86 
LIA86 

MAE87 
MAE87 

LIA86 
MAE87 
BEL93 

BEL93 
LIA86 
LIA86 

BEL93 

BEL93 

LIA86 
LIA86 

LIA86 

LIA86 

LIA86 
LIA86 

LIA86 
BEL93 
LIA86 

BEL93 
BEL93 

BEL93 

BEL93 
LIA86 



TABLE II. (Continued.) 

2 
2 
o 
o 
o 

1 
o 
2 
2 

2 
o 

o 
o 
2 
2 
2 
1 
o 
1 
o 

2 
1 
2 
2 
2 

2 
2 
2 
o 
2 
1 
o 
2 
o 
o 

I 

o 
o 

o 
o 

1 
I 
o 

o 
2 
I 
o 
2 

l' 

10 
10 
19 
10 

10 
5 

10 

10 
10 

10 
14 
25 

25 

25 
10 

10 
10 
14 
17 

14 
26 

10 
7 

10 
10 

10 
10 

3 
10 

10 
10 
10 
21 

10 
7 
7 

25 

17 
9 
3 
2 
3 

19 
4 

6 
14 

18 
4 

19 

5 

5 
10 

3 

18 

13 

9 
6 

-5 

2 

2 
4 
4 
3 
7 
7 
2 

-2 
2 

-2 
-2 

2 
-4 

2 
7 
2 

-3 

-2 
1 

-1 
-1 

9 
9 
6 

2 
8 

4 
-3 

2 
-1 

1 
-2 
-2 

2 

-1 
-2 

-2 

2 
-2 

-1 
-2 

5 
-2 

-2 

5 
3 

16 -
8 

8 + 
2 -
1 + 
7 
3 -
4 + 
8 + 

13 
23 

23 
2 

23 + 
7 

8 + 
4 

13 
15 
11 -
25 
9 -
7 
9 
1 -

2 + 
5 
1 
2 + 
3 -
9 
6 

18 
9 -
6 
6 

22 
2 

16 
9 
1 
o 

2 -
18 

2 
3 

13 

15 

2 + 
17 
4 
9 
3 
6 
2 

17 -

10-
9 + 
4 

o 

Vt" 

2 
2 

o 
o 
o 

1 
o 
2 
2 

2 
o 

o 
o 
2 

2 
2 
1 
o 

o 
1 

2 

2 
2 
2 

2 
2 
2 
o 
2 
1 
o 
2 
o 
o 

1 

o 
o 

o 
o 
2 

1 
o 

o 
2 
I 
o 
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i" 

9 
9 

19 
9 
9 
6 
6 
9 
9 
9 

9 
13 
25 

25 

2 
25 

9 
9 
9 

14 
17 

14 
25 

9 
6 

9 
9 
9 
9 
2 
9 
9 
9 
9 

21 

9 
7 
6 

24 
2 

16 

8 
3 
2 
2 

19 
4 
5 

14 

18 

5 
18 
4 
8 
5 
9 
2 

18 

13 

-5 
8 
2 
2 

2 

-3 
7 
7 
2 

-1 
1 

-1 

-4 
2 
7 
1 
2 
2 

-3 
1 

-2 
-1 

9 
9 
6 

1 
8 

1 
4 

-2 
1 
o 
o 
4 
1 

-2 
o 

1 
o 

-1 

2 

-1 

o 

-1 

1 

2 
o 

-3 
-I 

4 
2 

17 + 
7 

7 + 
3 -
4 + 
7 
2 -
3 + 
7 + 

13 
24 

24 
1 

24 -

6 
7 + 
3 

14 
15 

12 + 
23 

8 -
5 
8 
o -
1 + 
4 

1 
1 + 
2 -
8 

19 
8 -
7 
6 

20 
2 

14 

2 

1 -
19 

4 

14 

16 
5 + 

16 

3 
8 

2 

18 + 
II + 
8 + 
5 
o 

Observed 
frequency (unc.)/ 

MHz 

194531.263(1.000) 

194758.460(1.000) 
194859.611 (0.050) 

194928.220(0.080) 

194983.900(1.000) 
194983.900(1.000) 

195057.831 (0.080) 

195531.260(1.000) 
195617.857(1.000) 

195639.583(1.000) 
195738.675(1.000) 
195802.960(1.000) 

196003.360( 1.000) 

196442.080(0.080) 

196602.900(0.080) 
19682l.300(1.000) 

196821.300(1.000) 
196947.905(1.000) 

197094.462(0.080) 

197138.479(0.050) 

197621.728(0.080) 

197763.980(0.080) 
197908.411 (0.050) 
198002.240( 1.000) 

198062.333(0.050) 

198371.430( 1.000) 

198698.169(0.050) 

198818.035( 1.000) 
198959.200(0.080) 

199092.200(0.050) 

199137.920( 1.000) 

Calculated 
frequency (unc.)/ 

MHz 

194529.698(0.114) 
194750.921(0.171) 

194758.092(0.045) 
194859.602(0.007) 

194928.165(0.006) 

194964.178(0.120) 

194982.403(0.120) 
194983.113(0.021) 

194983.402(0.228) 
194983.402(0.228) 

195057.867(0.013) 
195063.119(1.922) 
195243.515(0.227) 

195352.312(0.831) 
195433.944(0.015) 

195529.423(0.225) 
195617.612(0.121) 

195639.355(0.090) 
195740.306(0.156) 
195803.009(0.089) 
195897.605(0.037) 

196002.621 (0.073) 
196111.909(0.224) 

196442.115(0.013) 
196560.637(1.450) 

196603.045(0.011) 
196821.914(0.272) 

196821.914(0.272) 
196948.904(0.171) 

196981.132(3.300) 

197092.280(0.236) 

197092.280(0.236) 

197094.461 (0.007) 
197099.774(0.217) 

197119.088(0.274) 

197138.484(0.007) 
197223.214(4.865) 
197260.948(0.010) 

197400 .. 080(0.202) 
197408.543(0.043) 

197575.150(0.135) 
197621.739(0.027) 

197738.066(0.052) 
197741.838(0.055) 

197764.091(0.013) 
197908.394(0.012) 

198002.835(0.309) 

198004.510(0.048) 
198040.436(2.598) 
198U62..3 18(U.OJU) 

198370.426(0.036) 
198417.264(2.509) 

198485.819(0.221 ) 
198619.068(0.047) 

198698.205(0.010) 
198744.496(0.045) 

198817.586(0.210) 
198959.174(0.013) 

198959.683(2.628) 
199092.057(0.061 ) 
199092.160(0.010) 
199128.123(6.543) 

199137.601(0.030) 

Line 

strengtha 

46.2174 
22.1734 

14.7158 
60.5288 

60.7118 
0.2790 

0.2790 
0.0878 

31.8720 

31.8720 

61.0154 
9.1512 

17.2332 

17.5850 
0.5804 

17.3410 
51.4444 

58.7286 
31.1441 

5.8877 
0.1110 

8.8149 
0.0001 

63.1723 
3.2362 

61.9043 
11.5092 

11.5092 
38.8495 

1.6784 

21.8840 
21.8840 

62.5968 
52.2624 

14.8312 

62.5635 
2.4322 
0.0031 

0.0071 

1.8264 

1.2120 
5.8584 

0.0090 
0.0013 
l.3144 

1.9031 

8.2030 
0.0334 
1.6689 
O.:l)n 

13.3869 
0.7690 

1.6626 
0.0675 
6.5493 

0.0879 
45.3898 

1.2828 

0.5355 

7.9729 
6.5742 
0.0157 

1.7607 

Energy 
lower st.l 

329.315 BEL93 
389.007 

130.406 BEL93 
35.403 LIA86 

35.383 LIA86 
169.552 

169.551 

43.046 

367.823 BEL93 
367.823 BEL93 

178.114 LIA86 
322.176 
212.590 

355.271 
3.617 

212.583 BEL93 
310.778 BEL93 

297.356 BEL93 
36l.393 BEL93 
209.114 BEL93 
106.082 

217.296 BEL93 
223.290 

174.587 LIA86 
275.884 

173.625 LIA86 
409.270 BEL93 

409.270 BEL93 
340.136 BEL93 

278.271 

385.581 

385.581 

31.290 LIA86 
317.202 
300.033 

31.242 MAE87 
2R7.760 

13.519 

218.488 
144.996 

237.695 
165.031 LIA86 

146.924 
144.996 

3.617 LIA86 
3.559 MAE87 

261.731 BEL93 
149.486 
290.221 

00.')'7'1 MAE~I 

117.918 BEL93 
267.971 

266.469 
150.766 

23.074 MAE87 
152.677 

325.623 BEL93 
3.500 LlA86 

365.684 

208.128 
23.009 MAE87 

293.843 

144.949 BEL93 
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TABLE II. (Continued.) 

o 
o 
o 
2 

2 
1 
o 
2 
o 

o 
o 
1 
2 
o 
1 
1 
1 
o 
u 
2 

1 
2 
o 
2 
2 

1 
2 
o 
2 
o 
2 
2 
·1 

2 
2 
2 
1 
I 
o 
2 
2 
o 
o 
o 
U 

1 
o 

I 

o 
o 

2 
2 
2 

J' 

14 
18 
12 
10 
4 

11 
6 

20 
16 
10 
26 

17 

10 
25 
12 

19 

7 
11 
16 

12 
20 
4 
3 

17 
6 

16 
21 

5 
6 

15 
13 
17 
10 
10 
8 

II 
12 
11 

11 
10 

10 
15 
II 
II 
12 

II 
II 
12 

II 
20 
10 
12 
21 
15 
20 
15 
11 

11 

11 
11 
11 

2 

2 
1 
2 
3 

-2 
2 
1 
2 
2 
2 
2 
2 
o 
3 
3 
2 

-2 
-2 
-3 

1 
-3 
-3 

2 
3 
1 
2 

-4 

1 
4 

5 
-1 

3 
2 

-8 
2 
5 
5 

o 
-I 

I 
u 
1 
1 
3 
o 

-2 

I 
-9 

13 -
15 -

10 
9 -
2 + 
8 -
4 

18 
15 -

8 
24 + 

1 + 
1 

16 

10 
22 -

9 

17 + 
5 

10 
14 

11 

17 
1 
2 -

14 
5 

14 
20 -

6 + 
14 -

9 + 
14 -

6 + 
5 -

7 
8 -

10 

9 
6 + 
5 -

14 
7 
6 

12 + 
11 
II + 
12 

11 + 
19 
7 -

12 
20 -
14 
19 -
14 
II 
6 
8 

II + 
2 

V t" 

o 
o 
o 
2 

2 
1 
o 
2 

o 
1 
o 
o 
I 
2 
o 
1 

1 
o 
o 
2 

1 
2 
o 
2 
2 

2 
o 
2 
o 
2 
2 

1 
2 
2 
2 

1 
o 
2 
2 
o 
o 
o 
o 
1 
o 

1 
o 
o 

2 
2 
2 

i" 

14 
18 
12 

9 

12 
6 

19 
16 

9 
26 

2 
2 

17 

9 
24 
12 

18 

7 
10 
16 

13 
20 
5 
4 

17 
6 

15 
21 

6 
5 

14 
14 
17 
11 
II 
7 

11 
13 
10 
10 
11 
11 
14 

1O 
1O 
11 
10 

10 
II 

10 
20 
1O 
II 
21 
15 
20 
15 
10 
12 
10 
10 
10 

KLEINER, LOVAS, AND GODEFROID 

2 
-1 

2 
1 
3 
o 

-2 

-1 
1 
o 
4 
2 

3 
I 
2 
2 

-2 
-2 

2 
1 
2 

o 

-3 
o 
2 
3 
2 
4 
4 
1 
2 

-I 
-8 

2 
4 

4 
-2 

5 
5 
1 

-I 
1 

-I 

1 
-I 

2 
I 
o 

-I 

I 
4 

3 
I 

-9 

Kc" p" 

14 + 
16 + 
12 
8 -
3 + 

11 -

6 
16 

16 + 
8 

25 -

2 + 
2 

17 + 
9 

21 -
10+ 
16 + 
7 
8 

14 

12 
18 
4 
3 -

15 

6 
12 

21 + 
3 

5 + 
13 -

12 + 
15 + 
7 + 
8 -
7 

9 + 
13 
2 
8 
7 + 
8 -

13 

6 + 

11 
1O 
10 + 
II 

10 + 
20 
8 + 

11 

21 + 
15 

20 + 
15 
10 
9 

10 + 
I 

Observed 
frequency (unc.)/ 

MHz 

199287.989(0.050) 
199332.250(1.000) 

200543.290(1.000) 

201193.450(1.000) 
20 1288.300( 1.000) 

201479.145(1.000) 

201825.240(0.080) 
202408.690(1.000) 

202859.850(1.000) 

203048.450( 1.000) 

203720.870( 1.000) 
203892.540( 1.000) 

204043.180(1.000) 

204151.900(0.080) 

204226.830(1.000) 
204535.718(1.000) 

204713.080(1.000) 
205066.074(1.000) 
205066.074( 1.000) 
205084.7 I 2(0.050) 
205161.941 (0.050) 
205170.705(0.050) 
205348.155(0.050) 

205399.988(0.080) 

206050.030(0.080) 
206077.617(0.080) 
206097 .560( 1.000) 
206097 .560( 1.000) 
206114.930(1.000) 
206373.860(1.000) 
206398.076(0.080) 

206715.269(1.000) 
206823.189( 1.000) 
206891.658( 1.000) 

Calculated 
frequency (unc.)/ 

MHz 

199288.006(0.031) 
199331.842(0.038) 
199916.666(0.018) 
199917.615(0.141) 
199961. 634(0.023) 
200117.541(4.281) 
200161.741(0.044) 
200545.408(0.079) 
200857.472(2.006) 
201046.567(0.008) 
201168.967(1.172) 
201193.530(0.012) 
201289.321(0.014) 
201457.907(0.190) 

201479.707(0.220) 
201620.690(0.220) 
201825.273(0.053 ) 
202408.702(0.315) 

202428.060(0.044) 
202434.508(0.009) 
202511.028(0.028) 

202536. 732(6.537) 
202860.667(0.235) 
202900.144(0.071) 
202929.731(2.399) 
203048.957(0.029) 
203114.983(4.815) 
203272.451(4.050) 
203350.006(0.551 ) 
203519.636(0.125) 
203720.946(0.736) 
203892.913(0.029) 
204034.973(6.701) 
204042.774(0.031) 
204060.141(8.058) 
204062.465(8.058) 
204069.018(0.037) 
204151.779(0.048) 
204163.520(7.89-1) 
204226.536(0.352) 
204535.263(0.273) 
204684.820(0.313) 
204697.349(0.313) 

204711.411 (0.027) 
205066.021 (0.244) 
205066.028(0.244) 

205084.756(0.009) 
20516 1.902(0.007) 
205170.693(0.007) 
20:'5348.080(0.009) 

205399.941(0.014) 
205404.159(0.174) 
206050.001(0.045) 
206077.762(0.029) 
206098.002(0.526) 
206098.119(0.111 ) 
206117.229(0.178 ) 
206374.424(0.040) 
206398.020(0.014 ) 
206632.118(0.234) 
206716.145(0.202) 
206824.774(0.147) 
206891.526(0.399) 
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Line 
strengtha 

6.3002 
13.4586 
0.0129 

60.2951 

1.8282 
2.4178 
0.1820 
0.0173 

14.1585 
0.2047 

15.0639 
1.8384 
0.5512 
5.7282 

54.9673 
4.9922 
7.1874 

4.1558 
0.3134 
0.0947 
0.2178 

0.0091 
13.2222 
8.1E-5 
0.5210 

12.1561 
2.1275 
2.2814 
1.4928 
0.2829 
4.8897 

5.3472 
2.3823 

12.2817 
1.0064 
1.0064 
0.5268 
6.4480 
0.0036 

35.6693 
72.4752 

1.0741 
1.0741 

5.3333 
59.4723 
59.4723 

9.0670 
68.9827 

68.9372 
9.0366 

69.8130 
0.8108 
5.7443 

8.6427 
6.2894 
6.2443 
0.7844 
6.4723 

68.3457 
1.3415 

67.1405 
66.3786 
24.4108 

Energy 
lower st./ 

cm- 1 

66.947 
117.908 
50.231 

288.592 
148.780 
318.574 
156.490 
136.880 
342.431 

35.197 
371.947 

3.452 
3.500 

240.256 

299.193 
218.365 
199.626 
266.346 
160.920 
41.903 
94.911 

319.834 
286.230 
157.391 
265.224 
106.082 
283.060 
358.935 
288.530 
171.221 
264.946 

73.595 
350.435 
106.071 
341.329 
341.329 
160.920 
191.791 
322.176 
408.866 
314.685 
208.969 

208.969 
73.604 

348.136 
34~.U6 

42.720 
35.928 

35.876 
42.771 

179.367 
131.993 
184.621 
184.780 
288.439 
218.452 
131.946 
76.301 

177.895 
217.798 
318.169 
293.087 
430.478 

Ref.b 

MAE87 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

LIA86 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

LIA86 

BEL93 
BEL93 

BEL93 
BEL93 
HEW3 

MAE87 
MAE87 
MAE87 
MAE87 

LIA86 

LIA86 
LIA86 
BEL93 
BEL93 
BEL93 
BEL93 
LIA86 

BEL93 
BEL93 
BEL93 



TABLE II. (Continued.) 

1 
o 
2 

o 

1 
2 
o 
o 
o 
2 
2 

1 

1 
o 
1 
1 
2 

1 
o 
o 
1 
o 
2 

2 
1 

I 

o 
o 
o 
1 
o 
o 
I 
2 

I 
o 
o 
I 
I 
2 

2 

J' 

11 

9 
15 
11 

16 

9 
11 
11 
11 
5 

11 
11 

15 

11 
11 
26 

8 
10 
16 
19 
11 
11 
20 

7 
20 

26 
12 
26 
11 

11 
6 
9 

4 
20 
10 
10 

3 
17 

II 
4 
4 
5 
7 

18 
21 

6 
II 
11 

5 
11 
11 
11 
II 
II 

II 
7 

II 
II 
4 

II 

II 

-1 

2 
-2 

3 
-5 

6 
6 
o 
1 
o 
() 

-3 
10 
10 
-2 

3 
I 
3 

-3 
o 

-7 
-1 

3 

o 
2 
4 
4 
3 

-2 
3 

1 
-3 

-1 

-2 

-2 

2 

-3 
10 
10 
9 

o 
7 

11 
6 -

14 -
10 

13 

5 
5 + 
6 -

11 + 
4 

11 
11 + 
13 
2 
2 

24 
5 -

10+ 
13 -
16 
11 
4 

19 
4 -

19 
24 

12 + 
24 + 

8 -

7 + 
3 -
7 
2 -
o -
1-

19 -
6 + 
5 -
1+ 

16 

9 
2 -r 
2 
3 ~ 
6 

17 -
19 

4 + 
10 -
10 

4 -
10-
9 
1 + 
2 -
2 -

3 + 
'i + 

II + 
4 

3 + 
4 -

Vt" 

2 
1 
o 
2 

o 

2 
2 

2 

o 
o 
o 
2 
2 
1 

o 

1 

2 

1 
o 
o 
1 
o 
2 

2 
1 

1 
1 
o 
o 
o 
1 
o 
o 

o 
o 
1 

MICROWAVE SPECTRUM OF ACETALDEHYDE 

J" 

10 
9 

15 
10 

16 

10 
10 

10 

10 
5 

10 
10 
15 

10 
10 

26 
8 

9 
16 
19 
to 
10 
20 

7 
20 

26 
11 
26 
10 

10 

6 

4 

20 
11 
11 
3 

16 

10 
4 
3 

18 
20 

6 
to 
10 

4 
10 

10 
10 

10 
10 

10 
7 

10 

10 
4 

10 
]() 

-I 

2 
1 
2 

2 
-4 

6 
6 

o 
o 
o 
o 
2 

10 
10 
-I 

2 
o 
2 

-2 
o 

-7 
1 
2 
o 

4 

4 

2 
1 
2 

2 

o 
4 
4 
2 
2 
3 
2 

2 
o 

-3 

-2 

-3 
10 
10 
9 

9 
? 

o 

o 
8 

Kc" P" 

10 

7 + 
15 + 
9 

14 

6 
4 + 
5 -

10+ 
5 

10 
10+ 
13 

1 
1 

25 
6 + 
9 + 

14 + 
17 
10 
3 

20 

5 + 
20 

25 

11 + 
25 -

7 -

6 + 
4 + 
9 

3 + 
1 + 
2 + 

20 + 
7 + 
8 -
2 -

14 

7 
3 -

2 
4 -
6 

18 + 
17 
5 -

9 -
9 

3 -
9 -
8 
o + 
I -
I -

2 + 
6 -

10 + 
3 
4 

2 + 
3 -

Observed 
frequency (unc.)1 

MHz 

207518.349( 1.000) 

207526.230(0.080) 

207595.850( 1.000) 
207703.800(1.000) 

207724.400(1.000) 

207903 .066(0.080) 

208228.538(0.050) 
. 208267.034(0.050) 

208609 .530( 1.000) 
208683.310(0.080) 
208730.580(1.000) 

208842.851(0.080) 

209034.758( 1.000) 

209352.960(1.000) 
209436.410(1.000) 

209539.644(0.080) 

209742.830(1.000) 
209803.217( 1.000) 

209803.217(1.000) 

210055.110(1.000) 

210146.960(1.000) 
210 146. 960( 1.000) 

21 0222.270( 1.000) 
210222.270(1.000) 

21 0428.030( 1.000) 

210700.880(1.000) 

21 0949.620( I .(00) 

211243.095(0.080) 
211273.759(0.080) 

211341.160(0.080) 
21 I 360.634(I.OOO) 

211526.620(1.000) 

21 1526.620( I .000) 
211552.380(1.000) 

2 I I 552.380( 1.000) 

. Calculated 
frequency (unc.)1 

MHz 

207517.688(0.161) 

207526.192(0.044) 

207596.161(0.041) 
207704.124(0.169) 

207725.450(0.023) 
207798.742(0.317) 

207900.572(0.228) 

207900.572(0.228) 

207903.004(0.014) 
207939.793(4.733) 

208228.562(0.007) 
208267.053(0.007) 
208437.969(0.022) 

208477.395(0.408) 
208477.395(0.408) 

208571.428(0.994) 
208610.809(0.044) 
208683.316(0.021) 
208730.072(0.024) 
208827.799(0.191) 
208842.822(0.013) , 

209034.534(0.226) 
209166.854(0.398) 

209352.828(0.045) 
209435.516{0.166) 

209472.573(0.278) 
209539.587(0.028) 

209740.585(0.277) 
209802.249(0.166) 

209803.494(0.166) 

209812.922(0.047) 
209973.172(0.054) 
210056.603(0.049) 

210146.148(0.053) 
210148.194(0.051) 

210221.795 (0.169) 
210223.681 (0.149) 
210234.520(0.149) 

210239:fl.21 (0.053) 
210251.395(0.036) 

210420.931 (0.020) 

210426.519(0.051) 

210645.912(3.364) 
210701.220(0.049) 

210878.025(0.032) 
210949.726(0.236) 

210968.105(0.294) 
211089.328(0.047) 
211243.045(0.007) 
211273.790(0.007) 

211339.509(0.021 ) 
211341.133(0.013) 

211360.604(0.113) 
211525.267(0.040) 

211525.267(0.040) 
211551.787(0.031) 

211551.787(0.031) 
211620.430(0045) 

211656.852(0.140) 
211659.590(J.(lOO) 211659.670(0.022) 

211661.427(4.554) 

21 1848.202(0.025) 

211848.202(0.025) 

Line 
strengtha 

65.7323 

5.0667 

6.5153 
70.7125 

10.9565 
0.8449 

51.2424 
51.2424 

70.2772 
1.8708 

69.3915 
69.3432 

0.4212 
12.5351 

12.5351 

17.4033 
4.4061 

6.7962 
11.1891 
11.9091 
69.1438 

42.6644 
0.87Q3 

3.7540 
7.8196 

16.9656 
8.2631 

17.0738 
61.5862 

61.5862 

3.1009 
0.6109 
2.4344 

0.9601 
1.7345 

7.8925 

1.0965 
1.0965 

0.9598 

0.0028 

0.2516 

1.7329 

1.8115 
2.4292 
0.8778 
5.7833 
2.3102 

3.0875 
67.2432 
67.1717 

2.2338 
67.5926 

65.2451 
12.1579 

12.1579 
23.1377 

23.1377 
3.7249 

66.8207 

41.6228 

1.7054 
32.8539 
32.8539 

Energy 
lower st.l 

cm- 1 

299.584 
178.114 

76.252 
297.123 

94.911 

203.699 

360.427 
360.427 

l78.727 
279.041 

35.118 
35.055 
84.406 

463.596 

463.596 

371.879 
172.269 
172.407 

94.899 
273.0%9 
177.107 

385.066 
274.318 

167.083 
131.858 

229.144 
186.219 

229.140 
334.331 

334.331 

162.553 
171.623 
158.677 

152.872 

155.450 
131.809 

67.590 
67.590 

152.869 

94.911 

49.550 
155.441 

280.196 

158.655 
155.458 
251.408 
292.996 

162.510 
41.600 
41.608 

151.605 
184.330 
304.535 
334.192 

334.192 
304.887 
304.887 
167_006 

290.738 

254.996 
275.705 
278.157 

278.157 

1155 

Ref.b 

BEL93 

LIA86 

BEL93 
DI3L93 

BEL93 

LlA86 

MAE87 

MAE87 

BEL93 
LIA86 

BEL93 

LIA86 

BEL93 

BEL93 
BEL93 

LIA86 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

LIA86 
LIA86 

LIA86 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
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TABLE II. (Continued.) 

o 
o 
o 
o 
2 
o 
1 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
2 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

1 
o 
o 
I 
1 
o 
o 

o 
o 

2 

I 
o 

11 -4 
11 10 
11 -9 
11 -10 
11 -8 
10 . 3 
11 9 
11 8 
11 10 
11 10 
11 -7 
11 9 
11 9 
11 8 
11 5 
11 8 
11 8 
11 7 
11 7 
14 0 
11 6 
11 6 
11 7 
11 -6 
11 -3 

11 6 
11 5 
11 5 
11 -5 
11 5 
11 -5 
5 4 

11 4 
11 4 
11 4 
11 -4 
11 -10 
11 7 
11 7 
11 3 
15 3 
11 9 
8 3 

11 -3 
11 
11 4 
11 -6 
II 
20 
11 -';I 

II -6 
1 I 9 
11 9 
11 6 

11 6 
11 10 
13 
II -7 
11 -8 
6 4 

II 3 
11 

II 

7 
2 
2 

8 + 
3 

1 + 
2 -
4 
2 -
3 
4 
6 
3 + 
4 -
4 
5 + 

14 + 
6 
5 + 
5 

8 

6 
7 + 
6 -
6 

7 
7 

8 -

7 + 
7 
8 
2 
4 
5 + 
9 + 

12 
2 
6 + 
9 

6 
8 -

18 + 

6 

5 + 

11 
5 
4 

9 + 
7 + 

6 -

Ut" 

o 
o 
o 
o 
2 
o 
1 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
2 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

1 
o 
o 
1 
1 
o 
o 

1 
o 
o 
1 

2 
2 
2 

1 
o 

J" 

10 
10 
10 
10 
10 
11 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
13 
10 
10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
6 

10 
10 
10 
10 
10 
10 
10 
10 
15 
10 
8 

10 
10 
10 
10 
10 
19 
10 

10 
10 
10 
10 

10 
10 
13 
10 
10 
7 

10 
Ii) 

10 

KLEINER, LOVAS, AND GODEFROID 

-4 
10 
-9 

-10 
-8 

2 
9 

10 
10 
-7 

9 
9 
8 
5 
8 
8 
7 
7 
1 
6 
6 
7 

-6 
-3 

6 
5 

-5 
5 

-5 

4 
4 
4 

-4 
-10 

7 

7 

3 
2 
9 
2 

-3 

4 
-6 

-9 
-6 

9 
9 
6 

6 

10 
-I 
-7 
-8 

6 

1 
o 
2 
9 + 
2 
2 
o + 
1 
3 
1 -
2 + 
3 

2 + 
3 

4 + 
13 + 
5 -
4 + 
4 
4 
7 

5 
6 + 
5 -
5 

6 
6 

7 -
6 + 
6 
7 

4 + 
8 + 

13 
1 
7 
8 

7 
5 
7 

17 + 
2 

4 
2 
2 
5 -

4 + 
o 

13 
4 

3 

5 
8 + 
() + 

5 

Observed 
frequency (unc.)/ 

MHz 

211854.736(0.080) 
211903.662(0.080) 
211917.529(0.080) 
211921.044(0.080) 
211925.244(0.080) 

211927.978(0.080) 

211945.947(0.080) 
211945.947(0.080) 
211949.218(0.080) 
211957.568 
211957.568 

211962.304(0.080) 
211962.304(0.080) 
211967.626(0.080) 
211967.626(0.080) 

211984.433(0.050) 
211984.433(0.050) 
211988.622(0.080) 
211992.300(0.050) 
212001.464(0.080) 

212021.551(0.050) 
212029.196(0.050) 
212029.196(0.050) 
212059.551(0.050) 

212066.053(0.050) 
212087.744(0.080) 

212128.397(0.050) 
212134.154(0.050) 
212151.898(0.050) 
212171.475(0.050) 

212241.747(0.080) 
212241.747(0.080) 
212257.119(0.050) 

212324.910(1.000) 
212327.119(0.080) 
212384.722(0.050) 
212400.951(0.050) 
212403.085(0.080) 
212431.400(1.000) 
212498.63 I (0.050) 

212551.020( l.000) 

212584.072(0.080) 

212584.072(0.080) 

212669.990(1.000) 
212712.150(1.000) 

212790.126(0.080) 
71)ROfl Q4'W)ORO) 

212806.943(0.080) 

Calculated 
frequency (unc.)/ 

MHz 

211854.761(0.013) 
211903.611(0.018) 
211917.562(0.015) 
211921.137(0.018) 
211925.274(0.012) 
211925.417(4.192) 
211928.053(0.014) 
211936.186(0.027) 
211945.959(0.018) 
211945.959(0.018) 
211949.238(0.010) 
211957.386(0.014) 
211957.386(0.014) 
211957.737(0.012) 
211958.634(0.013) 
211962.340(0.012) 
211962.340(0.012) 
211967.596(0.010) 
211967.596(0.010) 
211977.582(0.698) 
211984.414(0.008) 
211984.415(0.008) 
211988.723(0.010) 
211992.288(0.008) 
212001.516(0.012) 

212021.565(0.008) 
212029.131(0.007) 
212029.199(0.007) 
212059.570(0.007) 

212066.076(0.007) 
212087.754(0.016) 
212116.399(0.034) 
212128.386(0.006) 
212134.138(0.006) 
212151.890(0.006) 
212171.495(0.006) 
212216.046(0.050) 
212241.797(0.020) 
212241.797(0:020) 
212257.138(0.006) 
212260.395(0.018) 
212324.190(0.036) 
212327.204(0.044 ) 
212384.743(0.006) 
212400.921(0.006) 
212402.875(0.012) 
212431.323(0.021 ) 
212498.647(0.006) 
2l2548.484(O.095) 
212550.737(0.037) 

212564.790(0.131 ) 
212576.172(0.228) 
2 ~ 2576.172(0.228) 
212584.072(0.017) 

212584.073(0.017) 
212620.714(0.054) 
212637.786(0.025) 
212669.749(0.028) 
212711.967(0.031 ) 
212776.421 (0.079) 
212790.101(0.011 ) 
?12R0I1RI7(OOII1) 

212806.893(0.016) 
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Line 
strengtha 

60.6618 
12.0890 
23.0229 
12.0874 
32.8044 
2.1490 

23.0193 
32.8698 
12.0838 
12.0838 
41.4294 
23.0134 
23.0134 
32.7927 
55.2765 
32.7930 
32.7930 
41.4243 
41.4243 
11.8449 
48.9049. 
48.9049 
41.4133 
48.8976 
64.6169 

48.8861 
55.2311 
55.2311 
55.2122 

55.2138 
55.3289 
0.2877 

60.3997 
60.3997 
60.3944 
60.3776 
12.0594 
41.3253 
41.3253 
64.4089 
9.7425 

22.9755 
4.3493 

64.1488 
64.1718 
60.2087 
48.7983 
64.4091 
4.7492 

22.8933 

48.3417 
22.7958 
22.7958 
48.(jJ(j(j 

48.6366 
12.0223 
0.0064 

41.2057 
32.5840 
0.4974 

64.3595 
54.8747 
54.8747 

Energy 
lower st./ 

cm- 1 

203.699 
191.904 
162.196 
191.861 
135.630 
311.071 
162.187 
277.666 
191.825 
191.825 
112.162 
162.124 
162.124 
135.575 
217.620 
135.556 
135.556 
112.118 
112.11S 
315.653 
91.803 
91.803 

112.086 
91.798 

193.064 

91.735 
74.602 
74.602 
74.551 

74.529 
217.061 

27.671 
60.514 
60.514 
60.468 
60.440 

333.252 
254.183 
254.183 
49.542 
84.406 

303.297 
172.142 
49.484 
49.550 

202.982 
233.425 
49.553 

136.473 
303.075 

359.344 
428.245 
428.245 
233.293 

233.293 
332.210 

58.307 
253.102 
276.306 
173.994 
191.482 
21'5.797 
215.797 

LIA86 
LIA86 
LIA86 
LIA86 
LIA86 

LIAS6 

LIA86 
LIA86 
LIA86 

LIA86 
LIA86 
LIA86 
LIA86 

MAE87 
MAE87 

LIA86 
MAE87 

LIA86 

MAE87 
MAE87 
MAE87 
MAE87 

MAE87 
LIA86 

MAE87 
MAE87 
MAE87 
MAE87 

LIA86 
LIA86 

MAE87 

BEL93 
LIA86 

MAE87 
MAE87 

LIA86 
BEL93 

MAE87 

BEL93 

LIA86 

LIAS6 

BEL93 
BEL93 

LIA86 
LIA86 
LIA86 



TABLE II. (Continued.) 

2 

2 

I 
2 

I 
2 

I 
o 
o 
o 

o 
o 
o 
o 

2 
I 
I 
2 
2 
o 
2 
2 
2 
I 

I 

o 
I 

o 
I 
o 
o 

o 
1 

o 
o 

o 

o 

o 
u 

J' 

11 
11 
11 
11 

11 

11 
11 
11 

11 

9 
15 
5 

4 

11 
20 

5 
5 

14 
11 
3 

20 

10 
8 

II 
10 

11 
11 
11 
4 

4 
11 
10 

10 
18 
II 

II 
3 

11 
21 

16 

18 
II 
II 
10 
II 
4 
-t 

II 
II 
9 

17 

II 
II 
II 
11 

rl 
16 

II 
II 
1-1-

II 

4 
4 

. 3 

-2 

-4 
-2 

-10 

2 

4 
4 

-3 

o 
-1 

-3 
-5 
-1 

7 

4 

4 
3 

-3 
2 
2 

-2 
-I 
-4 

7 
-2 

10 

10 

-+ 
-I 

I 

9 

9 

Ke ' p' 

10 
8 -
7 + 
9 i-

9 
8 -
8 -

9 
10-
7 + 

12 -

18 
2 -
1 + 

12 
10 
3 

19 

10 
6 
6 

to 
4 -
5 + 
4 
1 -

o + 
8 

+ 
10 + 
15 
9 
9 -r-

1+ 
9 + 

18 
15 

17 
8 

8 
9 -'-
3 -

I + 
2 -
8 

I 
16 -

9 + 
10 -

10 
10 
15 -

II 

10 

+ 

U r" 

2 

2 

1 
2 

2 
I 

o 
o 
o 
2 
o 
o 
o 
o 

2 

1 
2 
2 
o 
2 
2 
2 
1 

1 
o 
1 
o 
I 
o 
o 

o 

o 
o 

(J 

2 

o 

o 
o 
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J" 

10 
10 

10 
10 

10 
10 

10 
10 
10 
9 

15 
6 

3 
10 
19 

6 
6 

14 

10 
2 

20 

9 
8 

10 

9 

10 
10 
10 

10 
10 

9 
18 
10 

10 
4 

10 
22 
16 

17 
10 

10 
10 

10 

10 

10 

17 

II 
10 

10 
10 

12 
16 

I 
10 
10 
1-1-

10 

4 
4 

3 
-2 

2 
2 

-3 
1 

-10 
-3 

3 
2 
2 

-1 
o 
o 

-2 
-5 
o 
7 
7 

8 

-3 
2 
o 

-2 

2 
1 
2 

-2 
-1 
-2 
-4 

7 

2 

I 
10 

10 
-j 

o 
o 

-I 

-2 
1 

o 
9 
9 

Kc" p" 

7 -
6 + 
8 i-

8 
7 -
7 -

9 -
8 -

13 + 
4 

2 
o 

17 
3 -
4 + 

12 
9 
2 

20 

9 
7 
5 
9 
3 -

4 + 
3 
2 -

3 + 
8 
9 -
9 + 

16 

8 
8 + 
4 + 
8 + 

21 

16 

15 

4 
10 

8 + 
2 -
2 
o + 
I -

17 + 
10-
9 -
6 
9 

11 
16 -'­

I 
1 -
2 + 

12 

9 

Observed 
frequency (unc.)1 

MHz 

212867.692(1.000) 
212895.712(0.080) 

212902.207(0.080) 

212957.802(0.080) 

213033.049( 1.000) 

213057.919(0.080) 
213071.005(0.080) 

213213.352(1.000) 
213244.677(0.080) 

213246.390(1.000) 

213273.520(1.000) 

213380.009( 1.000) 
213571.51 O( 1.000) 

213637.990(1.000) 
213672.900(0.080) 

213888.650(1.000) 

213947.314(0.080) 

214023.198(1.000) 
214073.954(0.050) 

214409.326(0.080) 

214443.389(0.050) 

214800.801 (0.050) 

214845.019(0.050) 

214956.103(0.080) 

215215.890(1.000) 

215355.911(1.000) 

215512.496( 1.000) 

215604.580( 1.000) 

21 566.f.927( 1.000) 
2156M.927( 1.000) 

215865.810(0.080) 

215940.911(1.000) 
216294.726(OJ)80) 

216135.020fl.OOO) 

216513.428( 1.000) 
216513.428( 1.0(0) 
2 I 653-1-.440( 1.0(0) 

216581.936(().OSO) 

Calculated 
frequency (unc.)! 

MHz 

212867.759(0.206) 
212895.649(0.013) 

212902.275(0.013 ) 
212949.190(0.066) 

212957.775(0.012) 

213033.058(0.065) 
213057.895(0.011 ) 

213071.005(0.012) 

213213.586(0.087) 
213244.644(0.045) 

213247.445(0.020) 
") 1 ~")f))Tn(O m'i) 

213274.950(0.015) 

213377.758(0.317) 
213571.020(0.092) 

213623.436(0.034) 
213639.458(0.034) 

213639.845(0.019) 
213672.904(0.013) 
213824.756(1.732) 
213889.919(0.381 ) 

213947.390(0.029) 
213974.789(2.377) 
214023.623(0.121 ) 

214073.993(0.010) 
214159.349(0.227) 
214159.349(0.227) 

214245.511 (0.182) 
214250.995(0.121) 

214257.085(0.121) 

214364.733 (0.020) 
214409.256(0.046) 

214443.352(0.010) 
214678.582(0.148) 

214800.822(0.007 ) 

214845.047(0.007) 
214860.198(2.486) 
214956.116(0.015) 

215191-.811(8.716) 

215213.965(0.052) 

215220.955(0.168) 
215309.328(0.131 ) 
215355.772(0.164) 

215417.784(0.063) 
215511.542(0.101 ) 
215567.481 (0:013) 

215604.374~0.013 ) 
21566-1-.855(0.264 ) 
215664.855(0.264) 
1.1 )W4.4() I(U.() I j) 

215779.143(3.508) 
215819.166(2.214) 

215858.224(0.050) 
215865.719(0.015) 

215940.029(0.209) 
216294.848(0.012) 

216358.330( 6.463) 
216-\35.223{().05-~) 

216-1-98.212(3.506) 

216513.260(0.284 ) 
216513.263(0.284 ) 
216:"34.380(0.016 ) 

216581.924(0.007 ) 

Line 
strengtha 

66.3272 
60.1047 

60.1047 
63.0965 

64.0374 
63.0968 

64.3598 
66.9809 

65.0526 
4.9640 

10.1786 
02880 

0.9532 

12.0255 
4.7252 

0.2881 
0.2881 

0.7686 
66.8237 

0.0710 
8.1140 

6.8988 
3.6379 

53.7824 
7.4490 

40.9766 
40.9766 

31.9180 
0.1118 

0.1118 

0.2513 
5.5700 

7.4765 
10.8913 
67.1975 

67.2682 
O.49lB 

67.6120 

0.0348 

6.6558 
0.9504 

58.4674 

39.9735 
0.7247 

65.0616 
2.1473 

\.1859 
11.5510 

11.5510 
U.()()I~ 

1.7594 
14.1868 

6.1661 
69.5892 

59.6262 
68.3274 

0.0047 
6.7017 

1.0571 

22.0332 
22.0332 

8.4600 

68.9639 

Energy 
lower st./ 

cm- I Ref.b 

311.739 BEL93 
201.868 LIA86 
201.868 LIA86 
318.140 

191.417 LIA86 
318.144 BEL93 

191.494 LIA86 
185.080 LIA86 

303.707 BEL93 
177.917 LIA86 

84.393 BEL93 
/7603 

5.595 BEL93 

453.159 BEL93 
136.446 BEL93 

27.669 
27.668 

74.569 BEL93 
183.277 LIA86 
265.916 
274.160 BEL93 

170.758 LIA86 
285.205 

335.804 BEL93 
28.787 MAE87 

374.327 
374.327 

395.503 
165.683 

165.683 

49.484 
184.330 LIA86 

28.723 MAE87 
260.617 

41.903 MAE87 

41.885 MAE87 
?M.828 

184.621 LIA86 

421.929 

86.218 BEL93 

248.818 
317.303 

367.922 BEL93 
177.895 
303.882 BEL93 

5.539 

5.595 BEL93 
446.090 BEL93 
446.090 BEL93 

24.()<)S 

271.073 

353.202 

191.379 
181.139 LIA86 

323.776 BEL93 
180.183 LIA86 

311.623 
86.169 BEL93 

269.766 

415.835 BEL93 
415.835 BEL93 

74.569 BEL93 

37.864 MAE87 
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TABLE II. (Continued.) 

o 
2 
2 
2 

I 
2 
1 
o 

1 
o 
o 
1 
2 

1 
2 
2 
1 
2 
o 
2 

2 

o 

2 
1 

o 
o 

1 
o 
I 
o 
2 
o 
1 
o 

1 
o 

o 
o 
o 
U 

1 

o 

o 
o 
o 
I 

o 

J' 

11 
11 
11 
11 
16 
15 
15 
4 

14 
6 

12 
12 
13 
3 

20 
11 
22 
7 

10 
13 
11 
4 

19 
17 
12 

13 
19 
11 
22 

13 
8 

5 
12 
11 
4 

\0 
4 

14 
21 
3 
4 

12 
20 
21 
5 

26 
II 
12 
12 

12 
12 
12 
12 

II 
9 

12 
21 
21 
17 
II 

12 

6 
2 
I 

-2 

2 
3 

-2 
-3 
-2 

I 
-2 

1 
-3 
11 

3 
2 

o 

2 
-3 
-2 

-3 

I 
-3 
-4 
-8 
-2 

-1 

-2 

10 -
4 -
3 + 
6 

15 
14 -
14 
3 

11 

10 + 
11 
11 
1 

19 
7 

21 
7 + 
7 

11 + 
10 
3 

18 -
14 

2 

10 
18 
11 
21 

10 

4 
3 

10 
9 

12 + 
20 
o 
o 
4 

18 
20 

3 
23 
9 

12 
12 + 
12 + 

8 + 
7 

9 
5 
4 -

10 
19 
19 
16 
II + 

9 

V t" 

o 

2 
2 

1 
2 
1 
o 

1 
o 
o 

2 
2 
1 

2 
2 

2 
o 
2 

2 

o 

2 
1 

o 
o 
2 
1 
o 
1 
o 
2 
o 
1 
o 

2 
I 
o 

o 
o 
o 
U 

1 
o 

2 
o 
o 
o 
I 

o 

J" 

10 
10 
10 
10 
16 
14 
14 
3 

14 
5 

12 
11 
13 
2 

19 
10 
22 
6 

11 
13 
10 
3 

19 
17 
11 

13 
19 
10 
22 

13 
7 
6 
4 

12 
11 

10 
3 

14 
21 
4 
5 

11 
19 
21 
4 

25 
10 
11 
II 

11 
12 
11 
11 

12 
10 
10 
11 
20 
20 
17 
10 

12 

KLEINER, LOVAS, AND GODEFROID 

I 
8 
8 
6 
1 
2 

-1 

1 
2 

-1 
2 
2 
2 

-1 
2 

o 
2 
2 
1 

-1 

-2 
11 

2 
1 
o 
o 
2 
o 

1 
-I 
-2 

1 
2 

-1 
2 

-3 
-8 

4 
-2 
-1 

4 
4 

o 

9 
3 
2 + 
5 

16 
13 -
14 
3 

12 + 
4 

11 -
9 

11 

18 -
6 

22 + 
6 + 

10 
12 
9 -
3 

19 + 
15 

1 

11 
19 
10 
22 + 
11 + 
7 
4 
4 + 

10 
11 
3 
9 
3 + 

13 
21 

3 
2 
3 

17 
21 + 

3 
21 
9 

11 
II + 
11 
10 
7 + 
6 

12 
6 + 
7 
9 

17 
17 
17 
10+ 

10 + 

Observed 
frequency (unc.)/ 

MHz 

216630.221 (0.050) 
216698.178(1.000) 
216698.178(1.000) 
216720. 935( 1.000) 

216818.490(1.000) 

217469.324(0.050) 

217628.668(0.080) 

218098.570(1.000) 
218284.920(1.000) 

218642.428( 1.000) 

219205.360(1.000) 

219756.890(1.000) 
219780.235(1.000) 

220446.445(0.050) 
220865. 260( 1. 000) 
221215.803(1.000) 

221295.808(0.050) 

221831.070(1.000) 
222091.120( 1.000) 
222150.240(1.000) 

222227. 030( 1. 000) 
222276.180(1.000) 
222500.830( 1.000) 

223073.647(1.000) 

223284.900( 1.000) 

223649.880(0.080} 

Calculated 
frequency (unc.)/ 

MHz 

216630.241(0.007) 
216697.604(0.243) 
216697.605(0.243) 
216719.950(0.181) 
216742.566(0.141) 
216818.650(0.098) 
216931.247(1.906) 
217001.984(0.041) 
217469.257(0.016) 
217517.266(0.044) 
217628.590(0.056) 
217949.474(0.011) 
218099.379(0.017) 
218285.263(0.029) 
218545 .830( 2.399) 
218642.446(0.220) 
218967.131(0.648) 
219204.963(0.718) 
219588.297(4.263) 
219756.467(0.064) 
219779.676(0.152) 
219820.392(0.014) 
220059.108(2.893) 
220124.925(0.110) 
220274.202(2.984) 

220446.499(0.015) 
220865.470(0.291) 
221215.806(0.207) 
22122l.424(0.623) 

221295.767(0.014) 
221368.149(0.011) 
221432.703(2.582) 
221689.239(0.022) 
221831.073(0.016) 
222090.769(0.074) 
222149.816(0.014) 
222188.267(2.553) 
222227.078(0.013) 
22:2276.309(0.075) 
222500.145(0.210) 
222728.294(0.076) 
222773.445(0.126) 
223073.587(0.340) 
223272.235(0.262) 
223285.892(0.214) 
223519.134(3.447) 
223535.677(0.241 ) 
223640.104(0.009) 
223650.097(0.008) 

Line 
strengtha 

68.9270 
31.5314 
31.5314 
46.9180 

6.5689 
5.1163 

10.2670 
1.9912 
9.2436 
0.1590 
6.7504 
0.0450 
1.2402 
1.9385 
8.7331 

52.9016 
1.5498 
5.6723 
2.1238 
7.3200 

66.4351 
1.1194 
0.4966 

10.1118 
13.1294 

7.1195 
5.8188 

61.1324 
6.1921 

8.3746 
0.0020 
2.0227 
1.9496 
1.6784 
0.7853 
0.8762 
4.5595 
2.0020 
7.8717 
0.8059 
6.1£-7 
0.1130 

45.7719 
2.2014 
0.7766 
1.9554 
0.0028 
0.0946 

75.3460 
1L:looU.41U(U.U80) 115000.010(0.008) 75.2945 

223906.390(0.080) 223906.519(0.016) 76.2807 
223909.917(0.015) 5.8676 

223986.777(1.000) 223986.423(0.240) 67.3874 
223986.777( 1.000) 223986.441 (0.240) G7.3874 

223988.578(7.804) 0.0038 
224147.288(0.318) 0.8464-
224153.161(0.318) 0.8464 

224203.984(1.000) 224202.924(0.287) 78.5248 
224400.025(0.093) 0.0099 
224400.025(0.093) 0.0099 

224562.980( 1.000) 224563.333(0.068) 6.8126 
22..1.605.24.1(0080) 224605 1 5<8(n n?::\) 

224657.086(0.080) 224656.971 (0.012) 
7 (,(,::\7 

7.5607 

J. Phys. Chern. Ref. Data, Vol. 25, No.4, 1996 

Energy 
lower st.l 

cm- l 

37.818 
392.155 
392.155 
346.705 
228.402 
216.336 
330.927 
146.924 
74.555 

154.Q13 
199.064 
49.068 
65.400 

146.239 
390.802 
332.255 
302.124 
268.827 
310.819 
207.384 
295.261 

5.376 
377.545 
248.818 . 
504.280 

65.400 
263.172 
305.913 
302.049 

65.386 
17.984 

293.843 
151.282 
56.900 

184.780 
5.376 

297.123 
5.326 

216.336 
144.960 
154.162 
167.369 
415.678 
278.782 
144.914 
282.765 
234.675 
41.608 
42.771 
42.720 

186.219 
56.900 

354.976 
354.976 

314.036 
201.868 
201.868 
321.507 
149.896 
149.896 
96.746 

175< 7/7 

56.885 

MAE87 
BEL93 
BEL93 
BEL93 

BEL93 

MAE87 

*LIA86 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

MAE87 
BEL93 
BEL93 

MAE87 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

LIA86 
LlAB6 

LIA86 

BEL93 
DCL93 

BEL93 

BEL93 
TJARfi 

LIA86 



TABLE II. (Continued.) 

I 
2 

o 

2 
2 

2 
2 
o 
2 
o 
o 
1 
o 

1 
o 
o 
2 
o 
2 
2 

o 

2 
o 
2 

2 

o 
1 
2 
2 
2 

1 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
U 

J 

1 

I 

o 
o 
o 

l' 

12 
2 

11 
16 
15 
12 
12 

12 
18 
12 
21 
17 
12 
13 
21 
10 
13 
12 
12 
12 
12 
12 
11 
8 

13 
12 
14 
12 
12 

20 
12 
11 

17 
9 
9 

12 

6 
16 
20 
12 

12 
15 
9 

10 
16 
11 
26 
9 
9 
9 

12 
11 
JU 

11 
l2 
13 
21 

16 
12 
12 
12 

12 

I 
2 

-3 
-3 

1 
2 

-9 

-1 

1 
2 
o 
o 

-1 
5 

o 
o 
4 
o 
6 
6 

-5 
o 

-2 
2 

4 
o 
3 

10 
3 

2 
5 

-7 
2 
3 

4 
4 

-3 
-3 

-1 

5 
5 

-I 
-3 

-2 
o 

-2 

o 

12 
I -

9 
13 

13 + 
9 

12 + 
3 
3 

17 
12 
20 
16 -

12 + 
13 + 
20 

5 

13 
12 
9 -

12 + 
7 -
6 + 
8 
4 

13 
11 
12 

8 + 
12 

17 
3 
8 -

16 
5 + 
4 -
5 

5 
14 + 
18 + 
9 

8 + 
12 

7 
7 

15 -

11 
23 -

5 + 
4 -
8 

10 
11 + 

/ 

11 
10 
13 + 
20 

15 
II 
11 
11 -

12 

V t" 

1 
2 

o 

2 
2 
2 

o 
2 
o 
o 
1 

o 

1 
o 
o 
2 
o 
2 
2 

o 

2 
o 

1 
2 
2 
o 
1 
2 

2 

2 
1 
o 
o 
o 
o 
() 

o 
o 
1 
o 
o 
o 
1 
1 

I 

o 
o 
o 
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J" 

11 
3 

11 

16 
15 
11 
11 
6 

II 
17 
11 
21 
17 
11 
12 
21 
11 

12 
11 
13 
11 
11 

11 

11 
9 

12 
11 
14 
13 
11 
21 
11 
11 

17 

10 
10 
11 

5 
16 

19 
11 

II 
15 

9 
10 
15 
10 
25 

10 
10 

11 
10 
IU 

10 
12 

12 
21 

15 
11 
II 
II 

11 

Ka" 

1 

1 

2 
-2 

2 

1 
-3 
-9 

2 
-1 

o 
1 
o 

4 
-1 

o 
3 
o 
6 
6 
2 

-4 
1 

-2 
-1 

3 
o 

-2 
10 
2 

1 
4 
4 

-7 
1 
2 
3 
4 
4 

-2 
2 
2 

o 
4 
4 
4 

I 

o 
2 

o 

o 
-2 

2 
-2 

o 

Kc" p" 

11 
2 -

9 
14 
14 -

8 
11 + 
4 
2 

15 
II 
21 
17+ 
11 + 
12 + 
21 

8 
12 
11 
lO­
II + 
6 -
5 + 
9 
5 

12 
10 
14 

11 + 
11 
20 
2 
9 + 

17 

6 + 
7 -
;J 

4 
15 
17+ 

7 + 
13 
7 
8 

14 -

10 
22 -

6 + 
7 -
8 
8 

10+ 
8 + 

10 
12 

12 + 
21 

14 

10 
JO 
10 -

11 

Observed 
frequency (unc.)1 

MHz 

224788.330(0.080) 

224878.490(1.000) 
224951.830( 1.000) 
225220.220( 1.000) 
225512.860(1.000) 
225512.860(1.000) 

225629.985(1.000) 

225740.860(1.000) 
225740.860(1.000) 
225787.010(1.000) 
226241.760(0.080) 

226487 .690( 1.000) 
226551.591 (0.080) 

226592.710(0.080) 
226787 .913( 1.000) 
226787.913(1.000) 
226857.714(0.080) 

226981.153(1.000) 

227259. 030( 0.080) 

227437.654(1.000) 
227514.359(0.080) 

227631.080(1.000) 

22&071.019(1.000) 

228365.007(0.050) 
228616.910(1.000) 

228803 .150( 1.000) 
22R()'l'it'i4 ~(IOOO) 

228935.643(1.000) 

229030. 170( 1.000) 

229258.004(0.080) 

229775.071 (0.050) 
lLY86U.Y 14(O.U8U) 

230024.072(0.080) 

230144.609(0.050) 

230187.110(1.000) 
230301.880(0.080) 

230315.740(0.080) 

Calculated 
frequency (unc.)/ 

MHz 

224788.304(0.015) 
224813.290(2.4 17) 
224877.801(0.016) 
224951.610(0.080) 
225220.246(0.091 ) 
225511.369(0.204) 
225513.434(0.161) 
225622.227(6.572) 
225629.883(0.414) 
225709.657(0.044) 
225739.880(0.167) 
225740.394(0.202) 
225786.994(0.070) 
226241.771(0.016) 
226256.329(0.01 I) 
226309.109(0.480) 
226435.390(0.234) 
226487.236(0.011) 
226551.624(0.008) 
226569.192(6.634) 
226592.732(0.008) 
226786.685(0.224) 
226786.686(0.224) 
226857.791(0.015) 
226857.815(0.319) 
226872.578(0.03 1) 
226980.524(0.169) 
226982.748(0.035) 
227095.781(6.643) 
227258.988(0.014 ) 

227302.111{8.568) 
227438.229(0.425) 
227514.461(0.012) 

227632.062(0.178) 
227670.552(8.089) 
227671.628(8.089) 
228071.-167(0.235) 

228364.932(0.021 ) 
2286IJ.516(0.11O) . 

228802.552(0.386) 
n~c)14~14(017(\) 

228937. I 70(0.176) 
229030.449(0.057) 
229134.181 (0.016) 
229257.692(0.015) 
229429.075(0.036) 
229432.106(0.010) 
229532.416(0.266) 

229623.188(0.149) 
229628.248(0.149) 
229643.128(0.043) 
229768.732(0.020) 
229775.029(0.011) 
12Y86U.861 {U.Ul 1) 

230024.048(0.031 ) 
230106.559(0.087) 
230144.537(0.031) 
230159.458(0.463) 

230185.450(0.034 ) 

230301.924(0.007) 
230315.788(0.007) 

Line 
strength" 

74.7050 
0.2294 
1.8952 
9.4885 
8.4020 

73.8648 
72.4917 
0.0101 

35.2215 
0.0019 

72.2447 
7.7360 
6.8616 

76.6606 
10.2073 
0.8488 
1.0994 

10.1716 
75.6769 

2.1056 
75.6231 
59.5769 
59.5769 

4.8815 
0.6254 
9.8826 

76.8551 
0.0032 
2.1046 

75.3640 

0.0243 
24.0844 

6.7910 

6.8438 
0.7914 
0.7914 

51.6052 

2.5070 

8.9076 

4.5690 
flR 7970 

68.7970 
8.9384 
1.5226 
4.2122 
6.0729 
8.4073 
5.2809 
0.8627 
0.8627 
0.5201 

0.5788 
8.4380 
6.U5J2 

7.9785 
0.7809 
9.2735 
8.0394 

6.0608 
73.7486 

73.7298 

Energy 
lower st./ 

cm- 1 

184.780 
262.551 

49.068 
237.695 
225.920 
325.065 
299.986 
290.221 
437.379 
106.082 
306.506 
144.852 
96.697 

185.662 
50.180 

287.323 
210.067 

50.231 
42.064 

341.408 
42.002 

367.361 
367.361 

49.068 
197.275 
192.278 
304.052 

66.997 
341.391 
184.073 

408.124 
470.550 

49.052 

238.964 
. 334.331 

334.331 
392.039 

154.893 
236.134 

278.604 
141 ~?9 

341.329 
227.248 

35.403 
41.903 
83.176 
35.118 

234.492 
60.5 14 
60.514 

165.965 

56.635 
35.055 
41.885 

177.107 
192.278 

193.688 
287.195 

83.185 
48.646 

48.655 
230395.170(0.080) 230395.155(0.014) 74.1423 191.379 

230438.767( 1.0(0) 230438.340(0.153) 72.8734 297.798 

LIA86 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
LIA86 

BEL93 
LIA86 

LIA86 
BEL93 
BEL93 
LIA86 

BEL93 

LlA86 

BEL93 
LIA86 

BEL93 

BEL93 

BAR93 

BEL93 

BEL93 
BFL93 

BEL93 
BEL93 

LlA86 

BAR93 
LlA86 

LlA86 

BAR93 

BEL93 
LIA86 

LlA86 
LIA86 

BEL93 
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TABLE II. (Continued.) 

o 
2 
2 
o 

2 

1 
1 
2 
1 

1 
2 

I 
o 

o 
1 
o 
1 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
1 

I 
o 
o 
o 
o 
o 

J' 

12 
10 

12 
12 
4 

12 
12 
17 
12 
12 
18 
12 
12 
12 
9 

12 
12 
12 
12 
12 
20 
12 
12 

12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
19 

12 
~ 

12 
\2 
12 
12 
12 
11 

12 

-3 
-3 

-2 
10 
10 
o 
9 
9 
2 
7 
6 
o 

-11 

11 
11 
3 

11 
-4 
10 
2 

-9 
-10 

11 
]1 

-11 
8 

9 

10 
10 

-7 
9 
9 

7 

7 
6 
6 

-6 
-3 

6 
5 
5 

-3 
-5 

I 

-5 
.1-

4 

4 

.1-

-4 
-\0 

6 
10 
9 
4 

2 + 
3 -
4 
3 -

4 + 
15 
5 
.6 

18 
2 

2 + 
6 

4 + 
5 
2 

19 -
3 
2 
1 -
2 + 
1 
4 

4 
4 
2 + 
3 -
5 
3 -
4 + 

4 + 
5 -
5 -
6 + 
7 
6 

6 + 
6 

8 + 
7 

9 
7 
8 

18 

8 
o 
9 -
8 + 
8 
9 
3 
5 -

6 + 

VI" 

o 
2 
2 
o 

1 
2 

2 

1 
2 
1 
1 
1 
o 

1 
o 
1 
o 
1 

o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 

1 
o 
o 
o 
o 
o 

J" 

11 
11 
4 

11 
11 

3 
11 
11 
16 
11 
11 
17 

11 
11 
11 
9 

11 
11 
11 
11 
11 
20 
11 
11 

11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
7 

11 
II 
II 
11 
11 
11 
18 

11 
5 

II 
11 
11 
II 
II 
11 

11 

KLEINER, LOVAS, AND GODEFROID 

2 
-3 
-2 

1 
10 
10 
-1 

9 
9 

7 
6 
1 

-11 
11 
11 
2 
8 

11 
-4 
10 

1 
-9 

-10 
11 
11 

-11 
8 

9 

10 
10 
-7 

9 
9 

7 
5 
7 
6 
6 

-6 
2 
6 
5 
5 

-3 
-5 

5 
-2 

-5 
3 
4 

4 

4 

-4 
-10 

6 
9 

10 
3 
1 + 
2 -

2 -
3 + 

13 
4 
5 

16 
1 

o 
1 + 
7 

3 + 
4 

7 
2 

20 + 
2 
1 

o 
1 + 
o 

1 + 
2 
4 
2 -
3 + 
4 
3 + 
4 
4 -
5 + 
6 

6 
5 + 
5 
5 
6 
7 + 
6 

8 
6 

16 

7 
2 
8 -
7 + 
7 
8 
2 
4 

5 + 

Observed 
frequency (unc.)/ 

MHz 

230461.568( 1.000) 

23060 1.040( 1.000) 
230757.220(1.000) 
230757.220(1.000) 

230791.241(0.050) 
230791.241 (0.050) 

230908.432(0.050) 
230927.146(0.050) 

231057.326(0.050) 
231057.326(0.050) 
231114.258(0.080) 
231116.590(0.050) 
231116.590(0.050) 

231150.210(0.080) 
231166.860(0.080) 

231183.560(0.080) 
231185.428(0.050) 

231189.805(0.050) 
231189.805(0.050) 
231191.823(0.050) 
231195.320(0.OSO) 

231195.320(0.080) 

231212.660(0.080) 
231212.660(0.080) 
231225.450(0.080) 
231226.955(0.050) 
231226.955(0.050) 
231230.610(0.050) 
231235.170(0.080) 
231235.170(0.080) 
231244.980(0.080) 
231244.980(0.080) 
231255.770(0.080) 
231267.640(0.080) 
231269.908(0.050) 
231269.908(0.050) 
231279.060(0.080) 

231310.460(0.080) 
231329.700(0.080) 
2::1 U2Y.700(O.mm) 
231357.290(0.080) 
231363.290(0.080) 
231369.740(0.080) 

231382.071(0.050) 

231456.800(0.080) 
231467.490(0.080) 
231484.290(0.080) 
23 1506.4 10(0.080) 

Calculated 
frequency (une.)/ 

MHz 

230453.105(0.017) 
230461.464(0.129) 
230471.095(6.392) 
230601.257(0.015) 
230757.005(0.040) 
230757.005(0.040) 
230776. 709( 1.597) 
230791.224(0.031) 
230791.224(0.031 ) 
230882.224(4.317) 
230908.474(0.022) 
230927.201(0.017) 
230934.339(4.260) 
231042.790(0.068) 
231057.269(0.059) 
231057.269(0.059) 
231114.221(0.015) 
231116.618(0.025) 
231116.618(0.025) 
231149.450(0.021) 
231150.270(0.014) 
231166.899(0.015) 
231176.735(0.356) 
231183.766(0.013) 
231185.469(0.016) 

231189.854(0.019) 
231189.854(0.019) 
231191.913(0.020) 
231195.166(0.011) 

231195.537(0.013) 
231200.025(0.028) 
231212.649(0.015) 
231212.649(0.015) 
231225.548(0.010) 
231226.989(0.013) 
231226.989(0.013) 
231230.617(0.011) 
231235.152(0.0] 1) 
231235.152(0.011) 
231245.042(0.010) 
231245.042(0.010) 
231255.918(0.013) 
231268.396(0.010) 
231269.903(0.009) 
231269.905(0.009) 
231278.989(0.008) 
231310.468(0.019) 
231310.507(0.009) 
231329.636(0.007) 
23 Hl':!.P:;lO(O.UOI) 

231357.344(0.013) 
231363.289(0.007) 
231369.834(0.008) 
231376.037(0'.21 \) 

231382.089(0.017) 
231427.766(0.034) 
231456.738(0.007) 
231467.499(0.007) 
231484.373(0,007) 
231506.297(0.007) 
231510.456(0.052) 

Line 
strengtha 

1.0566 
71.6949 
0.0020 
1.3667 

23.3482 
23.3482 
0.0072 

33.4015 
33.4015 
2.1330 

50.3368 
57.1895 
6.3014 

12.1639 
12.1755 
12.1755 
3.8076 

42.2657 
42.2657 
12.1398 
67.7773 
23.2178 
5.8379 

33.2384 
23.2148 

12.1350 
12.1350 
12.1353 
42.20'33 

33.2332 
42.2861 
23.2080 
23.2080 
50.1070 
33.2248 
33.2248 
42.1883 
42.1888 
42.1888 
50.1009 
50.1009 
62.8048 
50.0879 
56.9582 
56.9582 
56.9498 

0.5578 
56.9367 
62.7564 
6L/~b4 

71.3781 
62.7352 
62.7371 

0'.7133 

62.8659 
0.115\ 

67.4920 
67.4920 
67.4840 
67.4655 
23.1614 

Energy 
lower st./ 

cm- 1 

29.566 
311.585 
304.052 

8.233 
341.248 
341.248 
268.007 
311.944 
311.944 
368.987 
262.056 
242.070 
374.787 
373.599 
373.198 
373.198 
35.403 

285.223 
285.223 
231.779 
210.765 
198.973 
275.546 
169.265 
198.930' 

231.720 
231.720 
231.703 
142.699 

169.256 
284.735 
198.895 
198.895 
119.232 
169.194 
169.194 
142.645 
142.626 
142.626 
119.188 
119.188 
224.690 
119.157 
98.874 
98.874 
98.869 
24.390 
98.807 
81.675 
~1.6/~ 

200.136 
81.625 
81.603 

260.u17 

224.136 
23.813 
67.590 
67.590 
67.545 
67.518 

340.331 
23154&.550(0.0&0) 23154&625(0020) 4Q QR 1 R ?f. 1 ?f.1 

231548.550(0.080) 231548.625(0.020) 49.9818 261.263 
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BEL93 

BEL93 
BEL93 
BEL93 

BAR93 
BAR93 

BAR93 
BAR93 

BAR93 
BAR93 
LIA86 

BAR93 
BAR93 

LIA86 
LIA86 

*LIA86 
BAR93 

BAR93 
BAR93 
BAR93 
*LIAS6 

*LIA86 

LIA86 
LIA86 
LIA86 

BAR93 
BAR93 
BAR93 
LIA86 
LIA86 
LIA86 
LIA86 
LIA86 

*LIA86 
BAR93 
BAR93 
LIA86 

LIA86 
LIA86 
LlA8b 

LIA86 
LIA86 
LIA86 

BAR93 

LIA86 
LIA86 
LIA86 
LIA86 

TTM\o 
LIA86 



TABLE II. (Continued.) 

2 
o 
1 
o 
1 
o 
1 
o 
o 

1 
2 
2 
o 
I 
o 
1 

1 
o 
o 

2 
2 
2 
1 
o 
2 
o 

2 
1 
o 
o 
I 
o 
U 

o 
I 
o 
2 

2 
o 
2 

1 
o 
o 
2 
o 
2 

2 
2 

J' 

15 
12 
12 
9 

12 
12 
12 
6 

12 
12 
12 
12 
12 
12 
12 

2 
18 
12 
12 

IL 

12 
4 
3 

12 
12 
12 
12 
12 
14 
5 

12 
12 
12 
12 
8 

12 
13 
17 
12 
12 
4 
5 

12 
4 
4 

5 
12 

8 
12 

12 
7 

12 

12 

12 
6 
9 

5 
12 
12 
12 
12 

1 
3 
9 
3 

-6 
-3 
'4 

-3 
3 

-9 
9 

-6 
6 
6 

10 
2 
I 
3 

-7 
-3 
11 

-8 
-3 
-3 

4 

4 
-3 

4 

3 
1 

-10 
3 

-2 
3 

3 
-4 

-2 
4 
4 
2 
2 
3 
7 

7 

-5 
8 

-I 

II 
II 
II 
II 

14 
10+ 
3 
6 -
7 

10 
9 
4 
9 
4 

4 

6 
7 -
6 + 
2 
o + 

17 -

9 
6 
3 
1 

5 
2 

10+ 
8 + 
7 -
9 -
8 + 

11 
2 

10+ 
11 
2 

10 
5 
9 -

12 
15 + 
11 -
9 -
1 
4 

10 
1-
o + 
3 

II 
5 -
5 -

6 ~ 
4 

7 
5 
7 

9 

7 + 
2 
I -
I -

2 + 
2 + 

VI" 

2 
o 
1 
o 

o 
1 
o 
o 
1 
2 
2 
1 

2 
2 
o 
I 
o 
1 

1 
o 
o 

2 
2 
2 
1 
o 
2 
o 

2 
1 
o 
o 
1 
o 
o 
o 
I 

o 

2 
o 
2 
2 
1 
o 
o 
2 
o 

2 
2 
2 
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i" 

14 
II 
II 
9 

11 
II 
II 
6 

11 
11 
II 
11 
11 
11 

11 
3 

18 
11 
11 
5 

II 

11 
4 
3 

11 
11 
11 
11 
11 
14 

6 
11 
11 
11 
II 
8 

11 
12 
17 
II 
11 
5 
4 

11 
5 
5 
4 

11 

8 
11 

11 
7 

II 
II 
7 

II 
6 

10 

II 
11 
II 
II 

2 
3 
9 
2 

-6 
-3 

4 
2 
3 

-9 
9 

-6 
6 
6 

10 

1 
o 

-7 
2 

II 

-8 
2 
2 
3 
5 
5 
4 

4 
-2 

3 

1 
-10 

3 
2 
3 
2 
2 
2 

-3 
1 

-2 
3 
3 
I 
2 
2 
7 

7 
2 

-5 
8 
o 

-3 
2 
2 
2 

II 
II 
11 
II 

12 

9 + 
2 

7 + 
6 
9 
8 
4 

8 

3 
5 
6 
5 + 
1 
3 + 

18 + 
8 -

U 

4 

2 

9 + 
7 + 
6 -
8 -
7 + 

12 
4 

9 + 
10 

I 
9 
6 
8 -

10 
16 -
10 -
8 -
3 
3 -
9 
2 
3 + 
3 

10 

6 + 
4 -

5 + 
5 
6 
4 

7 

9 
4 

8 + 
3 
o -
o -
1+ 

I + 

Observed 
frequency (unc.)/ 

MHz 

231595.180(0.080) 
231616.860(1.000) 
231716.879(0.080) 
231746.645(0.050) 
231748.890(0.080) 
231761.830(0.080) 

231847.620(0.080) 
231875.020(1.000) 

231927.500(0.080) 

231927.500(0.080) 

231968.420(0.080) 

232U41.K65(U.050) 

232165.470(0.080) 
232180.250(0.080) 
232180.250(0.080) 
232292.780(0.080) 
232304.990(0.080) 
232327.500(0.050) 
232339.822(0.050) 

232365.182(1.000) 
232422.030(0.080) 
232458.590(0.080) 
232474.716(1.000) 

232504.097( 1.000) 
232576.380(0.080) 
232586.077(0.050) 
232691.3 70(0.080) 
232804.110(0.080) 
232951.717(0.050) 
232957.164(0.050) 
232981.3! 0(0.080) 

233048.500(0.080) 

233124.965(0.080) 
2332 74.504( 1.0UU) 

233274.504( 1.000) 
233341.707(0.080) 
233530.050( 1.000) 
233745.813( 1.000) 
233754.5 I 3(0.050) 

233845.390(0.080) 

23409 I .226(0.080) 

Calculated 
frequency (unc.)/ 

MHz 

231570.229(4.752) 
231595.269(0.007) 
231616.768(0.037) 
231716.680(0.011) 

231746.633(0.021) 
231748.722(0.007) 
231761.905(0.013) 
231791.147(0.021) 
231847.575(0.007) 
231874.657(0.038) 
231904.427(0.239) 
231908.213(0.138) 
231927.445(0.017) 
231927 .446(0.017) 

231939.102(0.056) 
231950.837(2.469) 
231962.229(2.440) 

231968.385(0.007) 
232003.963(0.029) 
232017.397(0.022) 
232041.772(0.082) 
232050.053(0.031 ) 
232108.503(0.023) 
232139.090(0.024) 
232165.521(0.012) 
232180.081 (0.016) 
232180.253(0.016) 
232292.591(0.013) 
232304.918(0.013) 
232327.621(0.042) 
232339.944(0.080) 
232343.860(0.071 ) 
232347.405(0.244) 
232364.368(0.326) 
232422.043(0.012) 
232458.620(0.015) 
232474.417(0.070) 
232480.655(0.014) 
23249.3.969(0.135) , 
232503.814(0.095) 
232576.449(0.013) 
232586.015(0.035) 
232691.566(0.013) 
232804.094(0.013) 
232951.832(0.035) 
232957.173(0.035) 
232980.585(0.014) 
233048.557(0.014) 

233124.962(0.012) 
2332/ j.1 U':I(U.LL4) 

233273.109(0.224) 
233341.700(0.015) 
233529.5 I 9(0.127) 
233745.613(0.190) 
233754.437(0.037) 
233827 .566(0.020) 
233845.379(0.016) 
233876.617(4.200) 
234091. I 75(0.0 I 6) 
234 I 00.800(0.340) 
234 I 00.800(0.340) 
234100.800(0.340) 
234100.800(0.340) 

Line 

strengtha 

7.9520 
71.1630 
33.1710 

5.3438 

56.8364 
70.5765 
67.2784 

0.1993 
70.6000 

33.0528 
32.9177 
56.3086 
56.6483 

56.6483 

23.0913 

0.2212 
14.1487 
71.1635 
49.8399 

0.0452 
12.0547 
41.9224 

0.0062 
0.0004 

71.1 185 
62.3565 
62.3565 
67.1704 
67.1704 

8.3961 
0.2907 

69.7037 
71.7343 
23.1527 
70.7576 

3.5787 
69.7043 

0.0225 
9.3851 

71.3418 
71.1190 

0.1153 
2.4191 

73.3700 
0.1153 
0.1153 
1.0439 

73.2403 
4.6485 

4LJ.6444 
49.6444 

3.3908 
61.1149 
41.0664 

0.7071 
0.5780 
3.0620 
1.8413 
2.5154 

11.7788 
11.7788 
11.7788 
11.7788 

Energy 

lower st./ 
cm- I 

345.953 
56.622 

310.379 
35.383 

240.511 
56.569 

210.067 
19.871 
56.635 

,310.165 

435.336 
366.435 
240.384 

240.384 

339.302 
262.313 
364.583 

56.641 
260.196 

16.005 
371.731 
283.402 

12.787 
10.214 

198.580 
222.895 
222.895 
208.969 
208.969 
217.479 
169.480 
325.243 
318.840 
460.277 
198.521 
29.566 

325.250 
56.900 

246.976 
310.819 
198.601 
23.744 

8.179 
192.188 
23.811 
23.810 

8.233 

190.405 
29.543 

381.471 
381.471 

24.390 
342.943 
402.650 
159.930 
56.569 
19.871 

303.882 
16.005 

489.860 
489.860 
489.860 
489.860 

LIA86 
BEL93 
LIA86 

BAR93 
LIA86 
LIA86 

LIA86 
BEL93 

LIA86 

LIA86 

LIA86 

BAR93 

LIA86 
LIA86 
LIA86 
LIA86 
LIA86 

BAR93 
BAR93 

BEL93 
LIA86 
LIA86 

BEL93 

BEL93 
LIA86 

BAR93 
LIA86 
LIA86 

BAR93 
BAR93 
*LIA86 

LIA86 
LIA86 

BEL93 
BEL93 
LIA86 
BEL93 
BEL93 
BAR93 

LIA86 

LIA86 
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TABLE II. (Continued.) 

o 
o 
o 
2 
2 
o 
2 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 

2 
2 
1 
o 
2 

2 
o 
2 
2 

2 
o 
o 
o 
o 

o 
1 
o 
o 
2 
o 
1 
o 
o 

2 

2 
o 
1 
1 
o 
1 

o 

o 
o 
o 
o 
o 

J' 

4 
3 

19 
6 

18 

18 
4 
3 
7 

23 
12 
8 

12 
12 

6 
13 
12 
12 
12 
12 

5 
12 

12 
9 

17 
15 

12 
4 

18 
3 
3 
6 
4 

12 
5 

12 
12 
12 
7 
6 

10 
16 
12 
12 
12 
12 
7 

2 
23 
6 

22 

12 
7 
4 

12 
18 

2 
-3 

2 
-3 
-2 
-3 
-3 
-3 

1 
4 

-3 
2 
2 

3 
-3 

2 
7 

-4 

10 

10 
-3 

2 
o 
2 
3 
2 

2 

-1 
3 

-11 

-3 
I 
9 
9 

3 

-2 

6 

-3 
3 

4 
1 
o 
8 + 

17 + 
4 

16 + 
3 

17 
2 
1 
5 

22 -
8 
6 

10 
10+ 

3 -
10 

10+ 
6 
9 

11 -
2 -
2 + 

7 

15 + 
15 + 
10 + 
1 

17 
o 
1 + 
4 
2 + 

11 
3 + 

11 
1 

11 -
6 
4 + 
8 

15 
3 -
4 + 
5 
4 + 
5 

o 
22 

3 
20 

4 
I 
o 
6 + 
5 
9 

16 + 

o 
o 
o 
2 
2 
o 
2 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 

2 
2 
1 
o 
2 

2 
o 
2 
2 

2 
o 
o 
o 
o 
2 
o 
1 
o 
o 
2 
o 
1 
o 
o 

2 
2 
2 

o 
1 
1 
o 
1 

o 
2 
o 
o 
o 
o 
o 

J" 

7 
4 

7 
19 
6 

18 
5 

18 
4 
3 
7 

23 
11 
8 

11 
11 
6 

13 
11 
11 
11 
11 

11 

11 
9 

17 
14 

11 
4 

18 
3 
3 

4 
11 
5 

11 
11 
11 
6 
6 

10 
15 
11 
11 
11 
11 

23 
6 

21 

II 
7 
4 
3 
8 
8 

12 
18 

KLEINER, LOVAS, AND GODEFROID 

2 
2 
2 
o 
1 

-2 
1 

-2 
-1 
-2 
-2 
-2 

1 
4 

-2 
2 
2 
2 

-2 
2 
7 

-4 

2 
10 

10 
-2 

1 

2 
2 
1 
2 
2 
1 
2 

-1 
2 

11 
1 

-1 
2 

-2 
2 
9 
9 
8 
8 
2 

I 
o 

-2 
3 

-2 
6 

-2 
-2 
-2 

-2 
-2 

5 + 
2 

7 + 
18 -

5 
17 -

4 
18 
3 
2 
6 

23 + 
7 
7 
9 
9 + 
4 + 

11 
9 + 
5 
8 

10 
3 + 
1 + 
2 
8 

16 -
14 + 
9 + 
2 + 

18 
1+ 
2 
4 
3 

10 
4 

10 
o 

10 -
5 

9 
14 
2 
3 + 
4 -
3 + 
6 

1 
23 + 
5 

18 

4 
6 
6 

10 
17 

Observed 
frequency (une.)/ 

MHz 

234144.480(0.080) 
234198.426(0.080) 
234242.101(0.080) 

234385.785(0.080) 

234396.867(0.080) 

234437.949(0.080) 
234469.387(0.080) 
234486.470(0.080) 

234707.922(1.000) 
234781.600(0.080) 
234795.460(0.080) 
23482:5.830(0.080) 

234842.894(0.080) 
234894.124(0.050) 
234902.930(0.080) 
234982.851 (1.000) 

235217.820(0.080) 
235289.309(0.080) 
235291.427(1.000) 

235291.427(1.000) 
235320.950(0.080) 

235458.073(1.000) 
235550.094(0.080) 
235630.250(1.000) 
235684.164(0.080) 
235774.063(0.050) 

235818.410(0.080) 
235885.210(0.080) 
235911.873(0.080) 
235996.190(0.080) 

236049.150(0.080) 

236078.870(0.080) 
236133.202(0.080) 

236206.042( 1.000) 
236206.042( 1.000) 
236251.507( 1.000) 
236251.507( 1.000) 
236347.801(0.080) 

236371.394(0.050) 

236508.207 (1.000) 

236749.754(0.080) 
236785.720(1.000) 
236837.01 HO.080) 

Calculated 
frequency (une.)/ 

MHz 

234144.516(0.012) 
234198.322(0.016) 
234241.554(0.017) 
234242.105(0.702) 
234338.225(2.313) 
234385.736(0.014) 
234389.851(2.261) 
234396.724(0.015) 
234401.335(0.087) 
234437.927(0.015) 
234469.237(0.016) 
234486.196(0.014) 
234543.806(0.752) 
234707.256(0.205) 
234781.701 (0.014) 
234795.450(0.008) 
23482:5.87:5(0.008) 

234842.780(0.013) 
234894.195(0.034) 
234902.956(0.018) 
234982.598(0.171) 
235044.125(0.142) 
235217.832(0.017) 
235289.256(0.013) 
235291.983(0.274) 

235291.983(0.274) 
235321.146(0.014) 
235340.496(2.228) 
235356 64&(0694) 

235457.753(0.115) 
235550.130(0.014) 
235629.949(0.089) 
235684.326(0.014) 
235774.108(0.014) 
235800.062(3.546) 
235818.458(0.014 ) 
235885.280(0.014) 
235911.991(0.013) 
:?35996.202(0.008) 
236012.383(0.551) 
236049.136(0.008) 
236065.607 (0.042) 
236079.060(0.012) 
236133.162(0.014) 
236146.425(0.075) 
236205.911 (0.293) 
236205:938(0.293) 
236251.903(0.250) 
236251.918(0.250) 
236347.8.'32(0.012) 

236371.334(0.056) 
236392.515(0.729) 
236439.968(0.020) 
236457.133(0.340) 

2364 70.503 (0.021) 
236506.743(0.190) 
236517.427(0.018) 
236527.746(0.022) 
236571.701(0.022) 
236749.854(0.011 ) 
236787.217(0.017) 
236837.309(0.031 ) 
236871.683(0.166) 
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Line 
strengtha 

3.9609 
1.8186 
1.0096 
6.4939 

20.6807 
3.0610 

19.3485 
2.5163 
6.9453 
1.8196 
1.0102 
3.3838 
1.6090 

66.8539 
3.5591 

73.7700 
73.7887 

3.2717 
7.8255 

74.1736 
48.3"511 

65.3455 
75.9894 

2.5683 
22.3202 

22.3202 
3.7655 

17.9639 
n 1141 

71.3560 
1.8297 
6.9978 
1.0126 
1.0123 
2.1112 
1.8284 

74.7326 
2.5641 

75.3165 
11.6757 
75.2762 

0.3133 
3.2609 
4.1312 
4.4140 

31.8204 
31.8204 
40.6072 
40.6072 

3.9374 

0.0003 
6.1073 
0.1966 
2.0013 

0.0446 
54.6615 

0.5493 
0.0061 
0.0004 
4.6025 
1.0371 
7.2179 
9.8318 

Energy 
lower st./ 

cm- 1 

24.361 
12.787 
10.214 

273.349 
384.885 

19.784 
372.320 

15.925 
107.885 

12.709 
10.136 
24.284 

316.327 
330.979 

29.422 
49.068 
49.U:Yl 

19.835 
208.382 
191.791 
375.106 
324.485 
188.340 

15.962 
453.283 

453.283 
35.197 

360.401 
3?44?.o 

311.071 
12.739 

107.837 
10.163 
10.160 

285.977 
12.730 

187.398 
15.941 
45.089 

487.097 
45.044 

157.921 
19.794 
41.608 

225.326 
423.058 
423.058 
399.384 
399.384 

24.287 

143.707 
316.266 

19.784 
306.609 

15.925 
353.934 

24.284 
12.709 
10.136 
29.419 
29.422 

199.953 
258.445 

LIA86 
LIA86 

*LIA86 

LIA86 

LIA86 

LIA86 
LIA86 
LIA86 

BEL93 
LIA86 
LIA86 
LlAl:$b 

LIA86 
BAR93 
LIA86 
BEL93 

LIA86 
LIA86 

BEL93 

BEL93 
LIA86 

BEL93 
LIA86 
BEL93 
LIA86 

BAR93 

LIA86 

LIA86 
LIA86 
LIA86 

LIA86 

LIA86 
LIA86 

BEL93 
BEL93 
BEL93 
BEL93 
LIA8G 

BAR93 

BEL93 

LlA86 
BEL93 
LIA86 



TABLE II. (Continued.) 

o 
2 

I 
o 
o 
2 
o 
o 

2 

o 

o 

o 
2 

o 
o 

I 
2 
o 
o 
o 
I 
o 

o 

1 
o 
I 
o 

(J 

o 
() 

[) 

o 

J' 

16 

II 
21 

4 
9 
9 
3 

10 

10 
11 
12 
12 

18 
11 

9 
11 
16 
13 
10 
15 
12 
13 
22 
19 

15 
9 

22 
12 

13 
22 
12 
21 
12 
8 

12 
7 

16 

5 
6 

21 
9 
5 

19 
21 

-1-

20 

1'< 

I3 

I3 
I3 
13 
22 

13 
13 
1-1-
l~ 

1-1-

12 
19 

13 
I:' 

2 
2 

-3 
2 

-2 

. 3 
-3 

-3 
5 

-3 
2 

3 
-2 
II 
-3 

2 
I 

-2 

I 
-3 
-3 

2 
3 

-3 

1 
2 
o 

-3 
3 

-3 
1 

-2 
-3 

2 
-1 
-3 

-} 

J 

-8 
-3 

-I 

12 
1 

4 

14 + 
9 

19 I 

2 
6 
7 + 
I 
8 + 
7 

8 
8 

10 

17 

9 + 
6 -
8 

IS 

7 
13 + 
II -
II 
21 
18 

13 
6 

20 + 
10 + 
II 
21 -

12 + 
19 + 
12 
5 
9 
4 

15 -

4 
} 

19 
9 

2 
17 + 
20 -

I 
19 -

5 
o 

11 -

13 
13 + 

21 

11 
I} -

12 
1 ~ 

12 -:-

10 

16 
10 

9 -

VI" 

2 

o 
2 

I 
o 
o 
2 
o 
o 

2 
o 
I 
o 
2 
o 
2 
2 
I 
2 
2 
1 

o 
o 
2 
1 
2 
o 
o 
o 
1 
o 

1 
o 

1 
o 
1 
o 
2 

o 
() 

o 

(} 

I 

n 

o 
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J" 

4 
16 
11 
21 

3 

9 
9 
2 

10 

10 
II 
II 
12 

18 
11 
10 
II 
15 
12 
10 
15 

11 
13 

22 
18 

IS 
9 

22 
12 

13 
22 
11 
20 

11 

12 
7 

15 

4 

6 
20 

8 
5 

19 

21 
4 

20 

12 

3 
13 

12 
12 

12 
22 
13 
12 

1-1-

\-1-

1-1-

12 

20 

13 
12 

1 
-2 

1 

-1 
-2 

2 
-2 

2 
-2 
-2 

5 
-2 

1 
2 
2 

-2 
-1 

11 
-2 

-1 
2 

-2 
-2 

-2 
1 
o 

o 
-2 
-2 
-2 

2 
-1 
-2 
-3 
-2 
-2 

-2 
1 

-8 
-2 

2 

-I 

12 

o 

-2 

-2 
-2 

4 
15 -

10 
20 

2 
8 
8 -
1 
9 -
9 

7 
11 

18 
10-
9 -

10 
15 
2 

14 -

10-
13 

22 
16 

14 

21 -
11 -

12 

22 + 
II + 
18 + 
11 
6 

Ll 

14 -

4 
4 

18 

18 -

21 + 

20 + 
4 

1 

12 -

12 
12 + 

I 
22 
12 
12 + 
n 
\l, 

13 -
II 
19 
12 

8 + 

Observed 
frequency (unc.)! 

~1Hz 

236980.119(0.050) 

237244.090(0.080) 

237286.079{0.OSO) 

237319.286(0.080) 

238092.283(0.080) 

238283.962(0.080) 
238407.116(1.000) 
238677.098(0.080) 

238716.140(1.000) 
239106.297(0.080) 

239306.380( 1.000) 
239353.376(0.080) 

23960 1.216( I .000) 

240143.254(0.080) 

240399.656(0.080) 

240445.826(0.050) 

240608.634(0.080) 

240651.712( 1.000) 
240727.254(0.080) 

240755.5800.000) 
241158.980(0.080) 
241227.530( 1.(00) 

241321.894(0.050) 

241477.039(0.080) 
241563.090( 1.0(0) 

241709.105(0.050) 
241768.500( 1.000) 
241853.670( 1.000) 
241875.712(0.050) 

241970.046( 1.000) 
241992.259(0.050) 
242010.294(0.050) 

242106.018(0.050) 
242118. 140(().OSOl 

242205 .390( 1.(00) 

242313,3 16(0.050) 
2-+238 I .632(()'050) 

242387.732(0.050 ) 
242SflO "') 12(0 osm 

242689.6 I 0<0.(80) 

242792.720( 1.(00) 

24295 I .611 (1.000) 

Calculated 
'frequency (unc.)! 

MHz 

236980. I 26(0.039) 

237096.478(2.210) 

237244.115(0.015) 
237266.650(2.504) 

237286.265(0.027) 

237301.187(0.016) 

237319.243(0.01 I) 

238047.974(1.858) 

238092.220(0.011) 
238096.974(0.015) 

238284.059(0.029) 
238406.430(0.227) 
238677 .050(0.0 I 5) 
238716.693(0.223) 
239106.3 I 2(0.011) 

239189.981 (4.251) 
239224.106(0.015) 
239280.194(1.881) 

239306.616( I .977) 
239353.548(0.029) 
239556.328(2.203) 

239600.801 (0.163) 
239609.142(0.105) 

239611.564(0.249) 

239886.122(0.055) 

240038.489(2.862) 
240143.338(0.030) 

240394.167(2.657) 
240399.657(0.011) 

240445.867(0.015) 

240470.973(0.255) 
240608.704(0.026) 
240613.841(0.116) 
240652.057(0.193) 
240727.276(0.031) 

240755.893(0.015) 
241159.017(0.032) 
241227.174(0.123) 

2413~1.875(0.014). 

24 I 477.cl37(0.033) 

241562.995(0.113) 
241683 .860( 1.610) 

241709.134(0.035) 
241768.652(0.205) 

241853.827(0.430) 
241875.760(0.036) 
2-* 19.+ 1.715(3.166) 

24 I 969.562(0.325) 
241992.213(().038) 
2420 I 0.276(0.0 12) 

242106.023(0.010) 
242118.143(0.010) 

242181A05( 1.421) 

242204.857(0.242) 
242313.242(0.043 ) 
242381.631 (0.020) 

242387.570(0.047) 
"l42SflO"l7S«()()\ 6) 

242611.537(2.204) 

242689.721 (0.040) 
242722.810(8.5 I 2) 

242792.987(0.015) 
242951.239(0.235) 

Line 

strengtha 

2.1252 

16.5515 

4.7328 
23.0<)13 

2.1513 

1.4863 

5.2605 
0.8760 
5.9130 
1.7706 

6.5810 
60.2185 

5.6029 

7.0642 

6.5598 
1.8267 
1.8133 

11.4631 
24.2284 

5.9267 
15.1351 

72.5639 
0.7121 
0.8040 
0.0012 

7.1072 
5.2642 

24.1263 
7.1995 

6.6678 

0.7715 
8.5742 
5.2049 

67.2904 
4.5981 

1.5803 
3.9284 
5.8186 

0.9405 
3.2504 

5.1885 
4.7769 

2.5545 
10.2454 
5.8438 
1.8212 
0.46Hl 

55.3072 
1.0084 
7.8299 

81.7005 
81.6426 

13.3239 
7.6714 
7.7146 

82.7443 

8.1701 
77,,71 

13.7362 

7.1807 

0.0158 
1.1431 

75.0572 

Energy 
lower st./ 

cm- 1 

149.486 

349.131 

48.655 
411.938 

148.176 

35.197 

35.191 
265.061 

41.600 

41.608 

192.188 
339.548 

56.338 

250.138 
48.646 

303.707 
48.655 

340.292 
511.628 
185.080 
338.511 

302.592 
200.389 

158.536 
117.918 

338.163 
178.627 
426.419 

56.328 

64.654 

158.491 
185.662 
149.349 

313.292 
172.826 

56.338 

167.673 
225.920 

7.876 
163.167 

149.323 

285.205 

159.306 
270.539 

288 . .530 
156.091 
390.022 

423.119 
153.520 
64.645 

50.231 
50.180 

542.822 
158.449 
206.594 
193.688 

215.645 
7".fl04 

328.5..j.6 

198.178 
394.927 

64.654 
}62.447 

Ref. b 

BAR93 

UA86 

BAR93 

UA86 

LIA86 

LIA86 
BEL93 
LIA86 

BEL93 

LIA86 

BEL93 

LlA36 

BEL93 

LIA86 

LIA86 

BAR93 

LIA86 

BEL93 
LIA86 

BEL93 
LIA86 

BEL93 

BAR93 

LIA86 
BEL93 

BAR93 
BEL93 
BELY} 

BAR93 

BEL93 
BAR9} 
BAR93 

BAR93 
BAR93 

BEL93 

BAR93 
BAR9] 

BAR93 
RARc)" 

LIA86 

BEL93 

BEL93 
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TABLE II. (Continued.) 

2 
o 
o 

1 
o 
o 
o 
2 
I 
2 
2 
1 
2 
2 
2 
1 

2 
o 
o 

2 
1 
o 
2 
o 
o 
1 
o 
o 
2 
1 
o 

2 
2 
1 
1 
o 
o 

2 
2 

1 
o 
o 
2 

2 
o 
o 

l' 

13 
15 
22 
15 
13 
11 
22 

8 
8 
5 
5 

14 
13 
10 
13 
13 
6 

16 
13 
13 
13 

8 
10 
19 
16 
23 

9 
13 
9 

13 
12 
7 

15 
12 
10 
8 

14 
13 
13 
13 
7 
7 

19 
14 
12 
20 
13 
13 
9 
6 

9 
15 
13 
3 

.:1-

22 
3 

13 
14 
12 
20 
17 

5 
2 

1 
3 
-1 

5 
5 
2 
2 
3 

-1 

3 
2 
1 
2 

-3 
-9 

U 

3 

-2 
3 
2 
3 
o 
1 
o 

-1 
2 

-3 

2 
3 
3 
o 
6 
6 
3 

-5 
2 

-2 

2 
-2 

5 
:3 
1 
3 

10 

-1 

3 
-7 

o 

8 -
13 
21 -
13 
13 
9 

21 
4 + 
3 -

3 
3 + 

12 + 
13 
8 

11 
13 + 
4 + 

14 
4 

10 
u + 
5 
9 

18 
14 
21 + 
7 

13 
8 

13 + 
12 
6 -

13 
12 + 
8 
6 

11 

13 
8 -
7 + 
5 
3 

18 -
13 
12 
19 
11 + 
12 
4 
4 

8 
13 + 
4 

2 
21 

1 
6 

14 + 
10 
18 + 
15 

Vt" 

2 
o 
o 

1 
o 
o 
o 
2 

2 
2 
1 
2 
2 
2 
1 

2 
o 
o 

2 
1 
o 
2 
o 
o 
1 
o 
o 
2 
1 
o 
1 
2 
2 
1 
1 
o 
o 

2 
2 
1 
1 

o 
o 
2 

1 
2 
o 
o 

J" 

12 
15 
22 
15 
12 
11 
22 
9 
9 
4 
4 

14 
12 
10 
12 
12 
5 

16 
12 
12 
u. 
7 
9 

19 
16 
23 

9 
12 
10 
12 
11 
6 

15 
11 
11 
8 

14 
12 
12 
12 
7 
8 

19 
13 
11 
19 
13 
12 
10 

b 

8 
15 
12 
2 

4 
22 

12 
13 
11 
20 
17 

KLEINER, LOVAS, AND GODEFROID 

5 
-1 

o 
2 
1 
2 
1 
4 

4 
-1 

2 
-1 

2 
2 
1 
1 

-2 
-9 

3 
u 
2 

-1 
-1 

2 
1 
2 
o 

-2 
o 
o 

-2 
o 

-1 
2 

-2 
o 
6 
6 
2 

-4 
1 
2 
o 

-2 
1 

-2 
4 
2 

o 
2 

10 
-2 

2 
2 
o 
2 

-7 
1 

-2 
2 
2 

7 -
15 
22 + 
14 
12 
10 
22 

5 + 
6 -
4 

4 + 
13-
12 
9 

10 
12 + 
5 + 

15 
3 
9 

1:l+ 

5 
9 

19 
15 
22 -

8 
12 
9 

12 + 
11 
5 -

14 
11 + 
11 

7 
13 
12 
7 -
6 + 
6 
4 

19 + 
11 
11 
17 
12 
11 
7 
5 

8 
14 -
3 
o 
4 
3 

22 
2 

13 + 
10 
19 -
16 

Observed 
frequency (unc.)! 

MHz 

242951.611(1.000) 

243111.560(1.000) 
243124.950(1.000) 
243178.660(0.050) 
243316.100(0.080) 

24370 1.020( 1.000) 
243968.068(0.050) 
243974.550( 1.000) 
244028.820(1.000) 
244031.191(0.080) 
244145.745(1.000) 
244175.672(1.000) 
244208.453(0.050) 

244312.994(1.000) 
244362.281 (1.000) 
244) 11.499(0.0)0) 

244723.691 (0.080) 
244789.257(0.050) 

244832.181 (0.050) 
244853.650(0.080) 
244943.563(0.050) 
245039.650(1.000) 
245168.615(0.050) 

245328.563(0.080) 

245583.113(0.050) 
245682.303( 1.000) 
245682.303( 1.000) 
245818.531 (0.080) 

245969.511(0.080) 

246169.330(1.000) 

246191.437(0.080) 

246330.070( 1.000) 
246403.214(1.000) 

246459.605(0.050) 

246760.104(0.050) 
247116.740(1.000) 
247142.114(0.050) 

247273.240( 1.000) 

Calculated 
frequency (unc.)! 

MHz 

242951.280(0.235) 
242976.435(0.050) 

. 243111.016(0.247) 
243125.121(0.057) 
243178.657(0.018) 
243316.235(0.038) 
243551.561 (0.572) 
243579.989(0.324) 
243582.516(0.324) 
243701.202(0.014) 
243968.065(0.013) 
243975.379(0.014) 
244027.982(0.174) 
244031.364(0.037) 
244146.319(0.322) 
244176.040(0.176) 
244208.415(0.023) 
244223.733(2.935) 
244316.022(0.491 ) 
244361.749(0.207) 
244) 11.4/0(0.019) 

244557.997(2.616) 
244700.246(0.015) 
244703.604(0.109) 
244711.460(0.072) 
244715.563(2.861) 
244723.639(0.036) 
244789.253(0.010) 
244811.594(6.324) 
244832.183(0.010) 
244853.641(0.011) 
244943 .449(0.022) 
245039.980(0.018) 
245168.586(0.012) 
245193.195(7.741) 
245328.546(0.036) 
245454.810(0.017) 
245583.119(0.017) 
245681.550(0.221)' . 
245681.553(0.221) 
245818.542(0.037) 
245923.468(0.320) 
245939.534(0.112) 
245954.939(0.018) 
245969.530(0.034) 
246000.735(0.265) 
246147.888(2.212) 
246169.004(0.171) 
246170.148(0.234) 
246191.345(0.038) 

246303 .989(0.012) 
246330.689(0.016) 
246403.830(0.442) 
246426.637(0.070) 
246459.468(0.040) 
246642.163(0.042) 
246676.180(0.556) 
246759.932(0.043) 
247117.245(0.243) 
247142.173(0.014) 
247161.764(0.012) 
247198.557(0.251) 
247271.940(0.095) 
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Line 
strengtha 

75.0572 
0.0016 
7.7463 
8.5413 

81.0494 
6.5887 
0.8312 
0.6286 
0.6286 
1.1998 
2.1484 
8.4480 

78.6879 
5.9597 

84.1534 
78.5932 

2.0370 
7.6093 

45.4065 
80.4793 
83.0)1) 

2.3932 
0.0013 
7.0566 
8.8479 

25.0237 
5.3095 

81.9642 
0.0007 

81.9045 
9.4195 
2.8000 
8.6608 
9.4542 
0.0034 
4.6471 
0.6891 

81.5841 
67.6010 
67.6010 

3.9754 
0.4218 
7.1127 
0.0120 
9.0946 
0.5164 

12.3735 
82.9465 

0.8650 
3.2919 

0.0013 
9.0505 

34.8762 
7.1£-8 
2.5882 
1.8455 
7.9804 
1.0219 

60.1706 
11.3764 
0.0450 

10.6246 
9.1367 

Energy 
lower st./ 

cm- I 

362.447 
76.301 

158.403 
225.326 
192.278 
190.405 
300.937 
195.413 
195.413 

7.876 
7.824 

73.595 
314.036 
183.277 
328.986 
307.509 
154.407 
348.274 
444.905 
332.587 
1':13.2U8 

298.095 
29.702 

119.634 
235.632 
441.531 
176.799 
49.621 

297.123 
49.561 
42.064 

158.836 
83.185 
42.002 

306.506 
170.972 
73.604 

191.654 
374.926 
374.926 
165.795 
191.495 
119.587 
65.400 

184.073 
273.089 
319.236 
311.623 
202.982 
161.268 

23.074 
83.176 

478.137 
151.592 
157.391 
154.162 
300.833 
151.581 
399.646 

58.256 
48.655 

283.257 
246.557 

BEL93 

BEL93 
BEL93 
BAR93 
LIA86 

BEL93 
BAR93 
BEL93 
BEL93 
LIA86 
BEL93 
BEL93 
BAR93 

BEL93 
BEL93 
tlAK':IJ 

LIA86 
BAR93 

BAR93 
LIA86 

BAR93 
BEL93 
BAR93 

LIA86 

BAR93 
BEL93 
BEL93 
LIA86 

LIA86 

BEL93 

LIA86 

BEL93 
BEL93 

BAR93 

BAR93 
BEL93 
BAR93 

BEL93 



TABLE II. (Continued.) 

o 
o 
1 

2 
o 
o 
2 
2 
1 

o 
2 

o 
U 
2 
o 
o 
2 

2 
o 
o 
o 
1 
2 
2 
2 
1 
2 

I 
o 

I 
2 

2 

I 

I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 

o 
o 
o 

o 
o 

l' 

14 
6 

14 
7 

22 
16 
13 
13 
21 
15 
9 

8 

17 
13 

16 
13 

19 
6 

13 
13 

13 
11 

13 
5 

13 
II 
19 
13 
13 
24 
6 

13 
13 
12 
13 
13 
24 
13 
13 
13 
13 

13 
13 
13 
13 

13 
13 
13 
13 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
13 
13 

o 
-2 

o 
2 
2 

-3 
4 
4 

-2 
3 
1 
5 
5 

-3 
-3 

3 
o 
1 
2 
2 

-2 
2 
4 

-3 
o 

-12 
4 
2 

10 
10 

I 
2 
9 
9 
2 
7 

6 
2 

-11 

11 
11 

12 
II 
12 

12 
10 
10 

-9 
11 

11 
-II 
-12 
-4 

9 

-8 
10 
10 
o 
9 
9 

14 
5 

14 
5 

20 
14 
10 -

9 + 
19 
12 
9 + 
4 + 
3 -

15 
11 
14 + 
13 + 
18 -

5 
12 
12 
12 -
8 -

11 
5 
2 
7 + 

18 
3 + 
4 -

23 -

4 
4 -
5 + 

10+ 
6 
7 

22 + 
3 
2 -
3 + 
.5 + 
6 
2 
3 
1 I 

2 -

4 

3 
4-
2 -
3 + 
2 

9 

5 
5 
5 

3 -
4 -

14 -
4 -
5 + 

V t" 

o 
o 

2 
o 
o 
2 

2 
I 
o 
2 
o 
o 
2 
o 
o 
2 

2 
o 
o 
o 
I 
2 
2 
2 
1 

2 

1 
I 
o 

2 

2 

I 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
o 
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J" 

13 
5 

13 
6 

21 
16 
12 
12 
20 
15 

9 
9 

17 
12 
16 
12 

19 
5 

12 
12 

12 
12 
12 
4 

12 
12 
19 
12 
12 
24 

12 
12 
12 
12 
12 
24 
12 
12 
12 
12 

12 
12 
12 
12 

12 
12 
12 
J2 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
12 
12 

-1 

1 
3 

-2 
4 
4 

3 
-2 
o 
4 
4 

-2 

2 
o 
o 

2 
2 

2 
3 

-3 
-1 

-12 

3 
I 

10 
10 

9 
9 

7 

6 

-II 
11 

11 

12 
11 
12 

12 
10 
10 

-9 
11 
II 

-II 
-12 
-4 

9 

-8 
10 
10 

9 

9 

13 
4 

13 
5 

18 
15 
9 -

8 + 
18 
14 

8 + 
5 + 
6 -

16 
9 

15 -
12 + 
19 + 
4 -

11 
11 

11 -
9 -

10 
4 

10+ 
19 
2 + 
3 -

24 + 
4 
3 -
4 + 

11 -
5 

6 
23 -

2 
I -

2 + 
4 + 
5 

o + 

1 

2 
3 

1-

2 + 
1 
o 

4 
4 
4 
2 '"'-
3 -

13 + 
3 _. 

4 + 

Observed 
frequency (une.)! 

MHz 

247341.320(0.050) 
247432.990(0.050) 
247525.771(0.050) 

247918.050(1.000) 

248863.51 O( 1.000) 

241)111) . .541)(I.UUU) 

249284.543(0.050) 
249323.934(0.050) 
249326.639(0.050) 

249409.977(0.050) 

249597.344(1.000) 

249875.880(1.000) 

249989.280(1.000) 
249989.280( 1.000) 

250032.790(1.000) 
250032. 790( 1.000) 

250159.500(1.000) 
250 191.650( 1.000) 

250388.31 O( 1.000) 
250388.31 O( 1.000) 
250403.182(0.050) 
250409.238(0.050) 
250421.029(0.0.50) 

250421.029(0.050) 
250430.004(0.050) 
250449.411(0.050) 
250450.241 (0.050) 

250452.785(0.050) 
250452.785(0.050) 
250454.477(0.050) 

250455.898(0.050) 
250463.334(0.050) 
250463.334(0.050) 
250466.102(0.050) 
250479.020(0.050 ) 
250479.020(0.050) 
250493.000(0.050 ) 
250496.758(0.050) 
250496.758(0.050 ) 

Calculated 
frequency (une.)1 

MHz 

247341.312(0.014) 
247433.001(0.014) 
247525.867(0.032) 
247644.091 (3.656) 
247662.634(0.108) 
247918.012(0.020) 
248081.094(0.187) 
248085.321(0.187) 
248552.494(0.309) 
248862.406(0.020) 
248886.688(0.689) 
248990.557(0.148) 
248992.726(0.148) 
248998.811 (3.029) 
249016.605(0.019) 
249109.824(0.019) 
24YI1Y.2~~(U.16~) 

249250.982(2.683 ) 
249284.543(0.014) 
249323.932(0.009) 
249326.631 (0.009) 

249409.998(0.017) 
249573.597 (6.589) 
249596.965(0.146) 
249832.028( 1.594) 
249875.175(0.098) 
24990 1.923(6.595) 
249986.939(0.277) 
249989.301(0.041) 
249989.30 1(0.041) 
250025.549(0.866) 
250027.590(0.014) 
250032.482(0.032) 
250032.482(0.032) 
250047.350(2.225) 
250159.260(0.024) 
250191.l37(0.018) 
250283.855(3.123 ) 
250300.910(0.070) 
2503Cl3.603(0.06I i 
250303.603(0.061 ) 
250387.383(0.026) 
250387.383(0.026 ) 
250403.234(0.026) 
250409.253(0.0 18) 
2.50421.044(0.025 ) 

250421.044(0.025) 
250430.00 I (0.0 14) 
250449.483(0.014 ) 
250450.222(0.013 ) 

250452.809(0.017) 
250452.809(0.017) 
750454.548(0.0 I 7) 
250455.623(0.024 ) 
250455.895(0.0 16) 
250463.345(0.013) 
250463.352(0.029 ) 
250466.085(0.012) 
250479.038(0.014) 
250479.038(0.014) 
250492.909(0.035) 
250496.780(0.013 ) 
250496.780(0.013) 

Line 
strengtha 

11.3344 
1.9005 

11.1379 
2.2855 
0.0058 
9.4249 

75.8795 
75.8796 

2.8624 
0.3646 
7.3597 
0.6397 
0.6397 
8.0798 
0.9710 
9.6339 

78.9213 
14.0595 
2.7118 

80.2223 
80.2291 

80.6624 
1.8292 

78.1238 
0.0029 

12.2555 
1.8287 
7.2351 

33.7935 
33.7935 

1.6687 
0.8023 

43.0621 
43.0621 
11.0617 
58.6853 
65.0023 
25.7706 
23.4314 
23.4533 
23.4533 
51.2032 
51.2032 
12.1822 
23.3857 
ILI/';}';} 

12.1799 
33.6080 
33.6037 
42.8555 

23.3764 
23.3764 
23.3770 
12.1766 
74.7712 
42.8489 
51.2280 
51.1293 
33.5941 
33.5941 
10.3012 
42.8382 
42.8382 

Energy 
lower st.l 

cm- J 

58.307 
11.531 

200.389 
289.835 
163.582 
93.397 

348.965 
348.966 
291.743 

83.185 
278.511 

54.082 
54.082 

359.009 
64.369 

93.388 
305.485 
376.571 

11.478 
56.328 
.56.338 

199.064 
333.004 
319.272 
270.708 
417.330 
332.993 
261.923 
348.945 
348.945 
331.139 

11.531 
319.642 
319.642 
310.584 
269.758 
249.773 
457.270 
381.306 
380.905 
380.905 
292.932 
292.932 
275.376 
239.489 
2/).364 

275.364 
206.684 
206.642 
176.976 

239.431 
239.431 
239.415 
275.302 
218.476 
176.968 
292.447 
150.41 I 
206.607 
206.607 
201.773 
176.907 
176.907 

BAR93 
BAR93 
BAR93 

BEL93 

BEL93 

BEL93 

BAR93 
BAR93 
BAR93 

BAR93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BAR93 
BAR93 
BAl:{93 
BAR93 
BAR93 
BAR93 
BAR93 

BAR93 
BAR93 
BAR93 

BAR93 
BAR93 

2 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
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TABLE II. (Continued.) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

1 
o 

1 
o 
o 
o 

I 
o 
2 
2 
1 
o 

I 
o 
2 

2 

I 
1 
2 
1 

o 

2 

2 
o 

2 

2 
2 

J' 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13 
13 
13 
13 

13 
14 
13 
13 

13 
13 
13 
13 
13 
18 
13 
13 
13 
13 
8 
8 

13 
13 
13 
13 
13 
17 
13 
13 
13 

13 
13 
13 
13 

13 
13 
13 
13 

13 
13 
13 
24 
13 
13 
13 
13 
13 
4 

13 
13 
4 

-7 
8 
8 
8 
7 
7 
7 
6 
6 
5 

-6 
6 

5 

-5 
5 

-5 
-3 
-2 

4 
12 

12 
-10 

4 
4 

-4 
3 
7 
7 
9 
3 
5 
5 

-6 
-3 

4 
-9 
12 

-3 
9 

10 
-6 

6 
6 

-10 
7 

3 
11 

-8 
12 

12 
3 

5 
5 
4 
1 
4 
2 
3 
2 
4 

6 
6 
5 + 
6 -
6 -
7 + 
7 
8 -
7 + 
8 
7 
8 
9 ;-

8 -

8 
9 
9 

10 
12 
10 

1 + 
2 -
4 
9 + 
9 

10 
16 
6 -
7 + 
4 

11 + 
4 + 
3 -
8 

11 
10 
5 

15 
5 

7 

8 -
7 + 
3 
7 

10 
2 
6 
I + 
2 -

10 -
11 + 
23 -
9 + 
8 -

10 -
12 
9 + 
2 

II + 
12 -

1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 

1 

1 
o 

1 
o 
o 
o 

1 
o 
2 
2 
1 
o 

1 
o 
2 

2 

1 
1 
2 
1 

o 

) 

2 
o 

1 
2 

2 
2 
2 

J" 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 

12 
14 
12 
1) 

12 
12 
12 
12 
12 
18 
12 
12 
12 
12 
9 
9 

12 
12 
12 
12 
12 
17 
12 
12 
12 

12 
12 
12 
12 

12 
12 
12 
1) 

12 
12 
12 
24 
12 
12 
12 
12 
12 

12 
12 
5 

KLEINER, LOVAS, AND GODEFROID 

-7 
8 
8 
8 
7 
7 
7 
6 
6 
5 

-6 
6 

5 
-5 

5 
-5 
-3 

1 
4 

1) 

12 
-10 

4 
4 

-4 
2 
7 
7 
9 

4 
4 

-6 
-3 

4 
-9 
12 

-2 
9 

10 
-6 

6 
6 

-10 
-7 

3 
II 

-8 
1) 

12 
3 
3 
o 

5 
4 
1 
4 

-3 
3 
2 
3 

5 
5 
4 + 
5 -
5 -
6 + 
6 
7 -
6 + 
7 
6 
7 
8 ;-

7 -
7 
8 
8 

9 
14 
9 -
o + 
1 -
3 
8 + 
8 
9 

17 
5 -

6 + 
3 

10+ 
5 + 
6 -
7 

10 
9 
4 
o 

16 
4 
2 
6 

7 -
6 + 
2 
6 

9 

5 
o + 
1 -
9 -

10 + 
24 + 
8 + 
7 -
9 -

11 

8 + 
3 

10+ 
11 -
3 

Observed 
frequency (unc.)/ 

MHz 

250503.985(0.050) 
250504.551 (0.050) 
250508.860(0.050) 
250508.860(0.050) 
250524.481 (0.050) 
250524.481 (0.050) 
250550.126(0.050) 
250559.106(0.050) 
250559.106(0.050) 

250569.522(0.050) 
250603.144(0.050) 
250636.869(0.050) 

250636.869(0.050) 
250673.676(0.050) 
250680.194(0.050) 
250680.19-1 (0.050) 

250738.160(0.050) 

250795.662(0.050) 

250814.731(0.050) 
250829.156(0.050) 
250853.146(0.050) 

250858.458(0.050) 
250858.458(0.050) 
250907.081 (0.050) 
250934.555(0.050) 

251063.790(1.000) 
251095.439(0.050) 
251133.916(0.050) 
251199.400(1.000) 

251233.630(1.000) 

251275.186(0.050) 
251275.186(0.050) 
251301.110(1.000) 

251363.741(0.050) 

251388. 780( 1.000) 
2') 141 R.9fi2C 1.000) 
251418.962(1.000) 
251489.289(0.050) 
251537.828(0.050) 

251560.223(0.050) 
251560.223(0.050) 
251698.919(0.050) 

251720.634(0.050) 

251743.915(1.000) 
251769.923(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

250503.988(0.011) 
250504.522(0.012) 
250508.876(0.012) 
250508.876(0.012) 
250524.485(0.011) 
250524.485(0.011) 
250550.131(0.011) 
250559.093(0.010) 
250559.097(0.010) 
250560.589(0.015) 
250569.506(0.010) 
250603.152(0.010) 
250636.685(0.009) 

250637.013(0.009) 
250673.675(0.009) 
250680.124(0.009) 
250680.-120(0.018) 

250738.126(0.015) 
250760.606(0.128) 
250795.637(0.008) 
2'\0799.1 RR(O.1 03) 
250799.188(0.103) 
250805.267(0.055) 
250814.711(0.008) 
250829.155(0.008) 
250853.155(0.008) 
250856.160(0.126) 
250858.476(0.021) 
250858.476(0.021) 
250907.083(0.038) 
250934.551 (0.009) 
250984.005(8.122) 
250984.463(8.122) 
251062.968(0.023) 
251095.449(0.009) 
251133.964(0.014) 
251198.720(0.040) 
251209.232(0.134) 
251231.789(0.02~) 

25 i233.585(0.248) 
251254.732(0.058) 
251256.637(0.144) 

251275.176(0.019) 
251275.180(0.019) 
251299.753(0.350) 
251338.246(0.030) 

251363.725(0.009) 
251368.216(0.086) 
251388.141(0.033) 
251419.054(0.538) 
251419.054(0.538) 
251489.283(0.009) 
251537.876(0.014) 
251541.674(0.844) 
251560.013(0.017) 
251560.377(0.017) 
251698.911 (0.0 15) 
251718.513(0.289) 
251720.633(0.015) 
251730.710(6.640) 
251743.311 (0.076) 
251769.536(0.105) 
251845.472(0.080) 
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Line 
strengtha 

58.4226 
51.1114 
51.1119 
51.1119 
58.4155 
58.4155 
58.4006 
64.7453 
64.7453 
70.1470 
64.7359 
64.7213 
70.0966 

70.0966 
70.0733 
70.0755 
70.2168 

78.0667 
0.5934 

74.4657 
12.1647 
12.1647 
33.5270 
74.4657 
74.4486 
74.4285 

9.4683 
58.2773 
58.2773 
42.7700 
77.8497 
0.5871 
0.5871 

64.6097 
76.8731 
74.2299 
42.6184 
12.1097 
10.0752 
42.4520 
33.4271 
64.0147 

64.3963 
64.3963 
33.5933 
58.1153 

76.8956 
23.2234 
50.7926 
12.0556 
12.0556 
77.8507 
77.8126 
6.0334 

69.6561 
69.6561 
74.1204 
76.7826 
74.1204 

0.0055 
76.2421 
77.5989 
0.1164 

Energy 
lower st./ 

cm- 1 

126.945 
150.358 
150.339 
150.339 
126.902 
126.902 
126.872 
106.588 
106.588 
232.404 
106.584 
106.523 
89.391 

89.391 
89.342 
89.321 

231.854 

207.853 
209.114 
75.310 

415.780 
415.780 
348.053 
75.311 
75.267 
75.240 

258.101 
268.987 
268.987 
318.105 
64.347 

327.970 
327.970 
248.241 
64.299 

217.798 
317.899 
415.455 
104.237 
443.071 
347.039 
374.171 

248.120 
248.120 
468.028 
267.935 

64.369 
379.471 
291.142 
539.485 
539.485 

64.379 
206.324 
331.089 
230.640 
230.640 
216.717 
326.590 
216.718 
287.223 
332.993 
318.574 
165.612 

BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 

BAR93 
BAR93 

"'DAR93 

*BAR93 
BAR93 

*BAR93 
*BAR93 
BAR93 

BAR93 

BAR93 
BAR93 
BAR93 

BAR93 
BAR93 
BAR93 
BAR93 

BEL93 
BAR93 
BAR93 
BEL93 

BEL93 

BAR93 
BAR93 
BEL93 

BAR93 

BEL93 
BEL93 
BEL93 
BAR93 
BAR93 

*BAR93 
*BAR93 
BAR93 

BAR93 

BEL93 
BEL93 



TABLE II. (Continued.) 

1 
2 

1 

2 
2 
o 
1 
o 
1 

2 
o 
1 
2 
2 
o 
2 
2 
2 

1 

2 
2 
o 
2 

o 
1 
2 
2 
o 
o 
o 
1 
o 
1 

o 
2 
1 

2 
2 

2 
o 
2 
2 

o 

1 
o 
o 
o 
1 
2 
1 
o 

2 

J' 

13 

13 
13 
Ii 

13 
13 

17 
13 

20 
22 

13 
16 
21 

13 
13 

13 
13 
13 
11 

8 
13 

18 
13 

13 
13 
13 
13 
13 
13 
17 
18 

13 
13 

13 
19 

20 
13 
21 

3 
13 

13 
13 
13 
13 
17 
13 
13 

19 

IS 

13 

13 
10 
23 

23 
20 

13 

25 
6 

23 

9 
13 

14 

2 

7 
7 

·3 
-2 

2 
-5 

4 

11 
11 
2 
2 
1 

-3 
7 

2 
-4 

2 
2 

10 
10 
1 

-3 

-[ 

-2 
2 
2 

-2 
-11 

8 
8 

1 
9 
9 

o 
-2 

3 

-12 

6 
-1 

-1 

5 

11 

11 
10-
10-
12 
6 -
7 + 

15 + 
11 
19 
21 -

8 
13 
19 + 
6 
9 

10 
2 -
3 + 
9 + 
7 

12 

16 
7 

11 
10 
11 + 
11 + 
3 + 
4 -

16 -

16 

12 
12 
12 -

17 

19 

11 + 
IY + 
I 
2 
6 -
6 -
5 + 
5 + 

16 
4 -
5 + 

[9 

16 + 

22 

22 
19 -

13 + 

23 + 
5 

22-
8 

4 

VI" 

1 
2 

1 
2 
2 
o 
1 
o 
1 
2 
o 
1 
2 
2 
o 
2 
2 
2 

1 

2 
2 
o 
2 
o 

2 

2 
o 
o 
o 
1 
o 
I 
o 
2 

2 
2 
2 
2 
2 
o 
2 
2 

2 

o 

1 
o 
o 
o 

2 
[ 

o 
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J" 

12 

12 
12 

12 
12 

12 

17 
12 

19 
22 

12 
16 
21 

12 
12 
12 
12 
12 

11 
7 

12 

18 
12 

12 
12 

12 
12 
12 

12 
16 
18 

12 
12 

12 
[9 
20 

12 
20 

2 
12 

12 
12 
12 

12 
16 
12 
12 

18 
4 

1 R 

12 

12 

9 
23 

23 
20 
12 

25 
5 

23 

8 
12 

13 

2 
7 

2 
-2 

2 
1 

-5 
-2 

2 
8 
4 

-3 
11 
11 

-1 
1 

-2 
7 

2 
-4 

2 
2 

10 

10 
2 

-2 

-1 

2 
-I 

2 

-11 

8 
8 
8 

8 
-2 

9 
9 

-1 
) 

-12 

6 

-I 
-I 

1 
o 

1 

o 

II 

10 
9 -
9 -

11 
5 -
6 + 

16 -

10 

17 

22 + 
7 

15 
20 -

5 
8 

10 
1 -

2 + 
10-
6 

11 -

17 

6 
10 
9 

10+ 
10+ 

2 + 
3 -

15 -

17 
11 
11 
11 -

18 

20 

10 + 
l~ + 
2 
I 
5 -
5 -
4 + 
4 + 

15 
3 -
4 + 

17 

17-
o 
7 

9 
23 

23 

20 + 
12 + 
24 -

5 

23 + 

Observed 
frequency (unc.)/ 

MHz 

251912.621(0.050) 

251939.701(1.000) 
252144.263(0.050) 

252289.052(0.050) 
252330.843(1.000) 
252330.843(1.000) 

252681.262(0.050) 

252866.680(1.000) 

253049.506( 1.000) 
253132.660( 1.000) 
253170.590(1.000) 

253252.474{ 1.000) 

253624.292(1.000) 
253624.292( 1.000) 

254488.911 (0.050) 

254622. 753( 1.000) 

254827.184(0.050) 

254850.502(0.050) 
254877 .489(0.050) 
254924.598( 1.000) 
254924.598( 1.000) 
254964.900( 1.000) 

2550 16.270( 1.000) 

255326.976(0.050) 
255371.937(0.050) 

255384.744(0.050) 

255442.560( 1.000) 
255477.150(1.000) 

25590 1.822( 1.000) 
255901.822(1.000) 

256037.571 (0.050) 
)'ih0£l0 3)0(1 000) 

256307.684(1.000) 

256688.81 O( 1.000) 

256748.520(0.050) 

257560.000(0.050) 

257634.162(0.050) 

Calculated 
frequency (unc.)/ 

MHz 

251912.671(0.014) 

251939.220(0.075) 
252144.301(0.015) 

252289.149(0.017) 
252329.725{0.223) 
252329.726(0.223 ) 

252343.725(0.023) 

252681.240(0.016) 

252723.461(0.070) 
252866.349(0.515) 

253048.619(0.132) 
253132.434(0.026) 
253170.659(0.306) 

253251.668(0.198) 
253430.621 (0.206) 
253442.569(0.019) 
253623.773(0.358) 
253623.773(0.358) 
254190.398(2.241) 

254216.053(0.041) 
254488.901(0.020) 

254527.860(3.152) 
254621.475(0.177) 

254827.143(0.010) 
254829.470(0.154) 

254850.487(0.010) 
254877.516(0.023) 
254924.081 (0.282) 

254924.081 (0.282) 
254964.425(0.044) 
255015.717(0.031) 

255326.956(0.010) 
255372.043(0.017) 

255384.756(0.010) 
255438.310(0.164) 

255443.078(0.136) 
255476.008(0.131) 
2555JY.1 Y7(0.466) 

255547.898(0.053) '. 
255554.910(0.555) 

255657.134(0.819) 
255657.134(0.819) 
255657.577(0.815) 

255657.577(0.815) 
255658.378(0.042) 
255901.662(0.300) 
255901.828(0.300) 

255976.233(4.303) 
256037.643(0.026) 
) 'i£l0hO 1 'i4.(0 030) 

256121.352(0.710) 
256307.241 (0.200) 

256615.469(0.051) 
256652.176(0.293) 

256652.176(0.293) 
256688.578(0. [39) 

256748.563(0.031 ) 

257141.937(3.451 ) 
257560.008(0.036) 
257585.141 (0.299) 

257634.162(0.043) 

258094.266(0.232) 
258101.713(0.881 ) 

Line 
strength3 

77.4119 

76.2432 
77.8137 

79.5933 
57.9776 
57.9776 

10.1947 

79.6962 

0.0008 

5.8392 

68.2688 
0.1806 

10.9682 

49.7566 

73.9668 
0.9694 

22.6927 
22.6927 

9.8115 
0.5391 

82.3741 

8.5029 
56.3817 

80.2886 
72.1125 

80.2823 
80.7083 
32.3125 

32.3125 
6.8658 

10.6514 

81.6561 
81.1156 

81.6125 
9.8972 

7.1492 
77.6207 

5.0226 

0.0026 

22.5202 

48.8910 
48.'~910 

48.8940 

48.8940 
6.8545 

41.0434 
41.0433 

6.8124 
2.3596 

1072QS 

11.6204 
62.1576 

0.4859 
0.8043 

0.8043 
7.2089 
9.5201 

26.3589 
2.1999 
0.7685 

0.5443 
67.3948 

37.5665 

Energy 
[ower st./ 

cm- l 

206.274 

333.004 
206.359 

198.178 
389.252 

389.252 

104.229 

199.953 

130.414 
302.124 

350.733 
93.397 

296.598 
410.447 

338.808 
64.299 

497.669 
497.669 

302.592 
162.492 
I96.H!6 

370.366 

382.944 

56.900 
332.325 

56.885 
199.626 
461.132 

461.132 
93.388 

115.704 
52.961 

195.266 

52.918 
270.261 

131.993 
318.925 
2YI.503 

144.996 
494.970 

407.264 

407.264 
407.264 

407.264 
93.397 

430.936 
430.936 

386.230 
150.766 
I1'i 697 

527.592 
361.823 

171.623 
172.719 

172.719 
131.946 
193.208 

473.631 
152.677 
172.675 

165.031 
347.501 

519.610 

BAR93 

BEL93 
BAR93 

BAR93 
BEL93 
BEL93 

BAR93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BAR93 

BEL93 

BAR93 

BAR93 
BAR93 
BEL93 

BEL93 
BEL93 

BEL93 
BAR93 

BAR93 

BAR93 

BEL93 
BEL93 

BEL93 
BEL93 

BAR93 
RFLc)1 

BEL93 

BEL93 
BAR93 

BAR93 

BAR93 
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TABLE II. (Continued.) 

o 
o 
2 
2 

2 
o 
2 

2 
2 
o 
2 
1 

o 
1 
2 
2 

o 
o 
o 
o 
o 
o 

2 
2 

2 

1 

2 
2 
2 
2 
2 
2 

2. 

2 

o 
I 
I 
o 

I 
o 
I 
o 

o 
o 

J' 

15 
17 
10 
16 
16 
23 

8 
21 
8 
8 

19 
13 
17 

23 
22 
l3 
18 

19 
13 
14 
14 
16 
13 
23 
14 
18 
14 
20 
19 
8 

23 
20 
14 
13 
14 
14 

17 
10 
14 
14 
14 
9 

14 
14 
14 
11 

7 

14 
10 

14 
23 

6 

15 
7 

14 
4 

20 
21 
23 
14 
21 
14 

-2 
3 

2 
o 
o 

-1 
2 
1 

-3 

3 
o 
3 

3 
-1 
-1 

1 
2 

-1 
1 
2 

-8 
3 

-3 
2 

-2 
2 

5 

-2 
-I 

12 
-I 

o 
2 

1 
-9 
-9 

o 
5 
5 
o 

-I 

-2 
-2 
-2 

o 
-3 
-3 

I 
6 

14 
14 

8 + 
16 + 
16 + 
22 
5 -

20 
6 
7 

17 
12 -
16 

22 -
20 + 
13 
15 

17 + 
13 
14 
14 + 
14 
13 + 
22 
14 + 
16 
6 

18 
17 
7 -

21 
.19 

14 
13 
10+ 
9 -

16 
10 
3 

14 
14 + 
7 I 

14 + 
5 
5 

14 

3 + 
2 -

14 + 
10 + 
11 
22 

5 

13 
6 

14 
2 

18 
20 
22-
12 
20 -
9 -

V t" 

o 
o 
2 
2 
2 
o 
2 
1 
2 
2 
o 
2 
1 

o 

2 
2 

o 
o 
o 
o 
o 
o 

2 
2 

2 

1 
2 
2 
2 
2 
2 
2 

2 

2 
2 
2 
o 
I 
I 
o 
2 

1 
o 

o 

2 
o 
o 

2 
2 
2 

i" 

14 
17 
10 
15 
15 
23 
9 

20 
7 
9 

19 
12 
16 

23 
22 
12 
19 

19 
12 
13 
13 
16 
12 
23 
l3 
17 
13 
20 
19 
7 

22 
20 
13 
12 
13 
13 
16 
9 

13 
13 
13 

') 

13 
13 
13 
13 

8 
8 

13 
9 

13 
23 

5 

15 
6 

13 
3 

20 
20 
13 
13 
21 
13 

KLEINER, LOVAS, AND GODEFROID 

2 
-2 

o 
2 

-2 
1 

-2 
-2 

2 

o 
2 
o 

-2 
2 
o 

-1 
I 

-1 
o 

1 
3 

-8 
2 

-2 
1 

-3 

1 
o 
5 
5 

-1 
-2 
12 
-1 

o 
. 1 

I 
-9 
-9 

o 
4 
4 
o 
o 
3 

o 
-1 

I 
1 
o 

-2 
-2 

2 

2 
1 
6 

Ke" p" 

12 
16 
9 -

15 + 
15 + 
23 

8 -
18 
6 
8 

18 
11 -
15 

23 + 
21 
12 
18 

18 
12 
13 
13 + 
16 
12 + 
23 
13 + 
14 

5 
19 
18 
6 -

19 
20 
13 
12 
9 + 
8 -

16 
8 

2 
13 
13 + 

8 -

13 + 
4 
4 

13 

4 + 
5 

13 + 
9 + 

10 
23 

15 

13 
2 

19 
18 
23 + 
11 
21 + 
8 -

Observed 
frequency (une.)! 

MHz 

258719.600(1.000) 

259298.640( 1.000) 
259375.671(1.000) 

259761.824(1.000) 

260283.430(1.000) 
260408.025(0.050) 
260530.427(0.050) 
260544.037(0.050) 

260694.050(0.050) 

260826.557(0.050) 

260911.402(1.000) 

261082.138(0.050) 

261453.390(1.000) 
261563.799(0.050) 
261889.265(0.050) 
261957.135(1.000) 
261957 .135( 1.000) 

262370.285( 1.000) 
262730.028(0.050) 

26281 1. 644( 1.000) 

262960.106(0.050) 

263003.999(0.050) 
263200.080( 1.000) 
263276.076(1.000) 

263421.70 I (0.050) 

263736.628(0.050) 
263831.948(0.050) 

264104.170(1.000) 

264184.140(1.000) 
264505.008(1.000) 

264589.069(1.000) 

Calculated 
frequency (une.)! 

MHz 

258316.114(0.024) 
258383.141(0.035) 
258458.533(2.261) 
258530.425(0.690) 
258530.425(0.690) 
258719.809(0.286) 
258882.910(4.242) 
259088.680(0.333) 
259171.261(3.776) 
259287.361(6.262) 
259298.708(0.039) 
259375.471(0.175) 
259414.210(0.088) 

259689.502(0.292) 
259689.717(0.372) 
259761.689(0.184) 
260281.671(8.499) 

260283.255(0.038) 
260408.040(0.013) 
260530.407(0.014) 
260544.027(0.014) 
260620.948(0.069) 
260693.997(0.014) 
260790.614(0.674) 
260826.541 (0.025) 
260909.873(4.550) 
260911.274(0.311) 
260923.919(0.207) 
260956.785(3.311) 
261082.029(0.023) 
261212.606(0.376) 
261453.688(0.339) 
261563.800(0.023) 
261889.199(0.037) 
261957.029(0.233 ) 
261957.116(0.233) 
261960.812(1.846) 
262115.345(1.662) 
26f182.270(2.7?2) 
262369.742(0.182) 
262730.002(0.024) 
262736.793(2.283) 

262811.820(0.192) 
262886.765(0.813) 
262886.765(0.813) 
262960.100(0013 ) 

262988.031 (0.329) 
262989.006(0.329 ) 
263003.988(0.013) 
263200.014(0.679) 
263275.130(0.211) 
263316.056(0.660) 
263421.694(0.015) 
263714.468(0.160) 
263736.650(0.014 ) 
263831.947 (0.02 I) 
264046.026( 1.837) 
264103.925(0.050) 
264181.912(0.089) 
264183.776(0.61 I) 
264504.237(0.389) 
264527 .356(3.449) 
264588.055(0.220) 
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Line 
strengtha 

0.0068 
0.0874 
8.6292 

14.4304 
14.4304 
7.6235 
1.5287 
0.3623 
2.4886 
0.0001 

11.1749 
78.6834 

5.4398 

7.7001 
11.2762 
73.4459 

0.0100 

11.2354 
10.4787 
88.0477 
87.9830 

0.0008 
10.5182 
0.8164 

89.2044 
2.2052 

64.3883 
10.4523 
8.8639 
3.1144 
1.6251 
7.3660 

87.3792 
10.2437 
82.5266 
82.5266 
12.7378 
5.6037 

25.4737 
85.0700 
89.4502 

7.5173 

84.6844 
55.1242 
55.1242 
88.)551 

0.4252 
0.4252 

88.1889 
8.2744 

87.0029 
7.9365 
0.6813 
0.4506 
2.5095 

87.8066 
0.3661 

11.6554 
0.0005 
5.8268 

89.1758 
0.4284 

75.3752 

Energy 
lower st.! 

cm- 1 Ref.b 

74.569 
104.237 
295.261 
333.807 
333.807 
172.650 BEL93 
297.239 
286.230 
294.338 
290.841 
127.797 BEL93 
310.584 BEL93 
235.632 

172.605 
310.559 
321.320 BEL93 
382.340 

127.791 BEL93 
49.621 BAR93 
58.307 BAR93 
58.256 BAR93 
86.218 
49.561 BAR93 

315.161 
201.773 BAR93 
379.680 
431.191 BEL93 
283.039 
382.340 
163.433 BAR93 
320.899 
274.318 BEL93 
200.389 BAR93 
191.654 BAR93 
370.551 BEL93 
370.551 BEL93 
350.271 
290.841 
550.900 
322.176 BEL93 
201.364 BAR93 
288.592 

315.653 BEL93 
453.055 
453.055 

57786 RARq~ 

189.605 
189.605 
57.727 BAR93 

284.308 BEL93 
340.738 BEL93 
315.077 

10.998 BAR93 
218.452 

15.487 BAR93 
199.845 BAR93 
266.787 
140.514 BEL93 
143.570 
316.327 BEL93 
337.130 BEL93 
403.114 
383.121 BEL93 



TABLE II. (Continued.) 

2 
o 
1 
o 
2 
2 
o 
1 
2 

1 
o 
2 
o 
o 
1 
1 
o 
I 
2 
2 

2 
o 
o 
o 

1 
o 
1 
o 
o 
o 
o 
I 
2 
2 
I 
o 

J 

o 
I 
o 

o 
o 
o 

I 
o 
o 

j' 

14 
18 
6 

20 
14 
26 

25 
14 
17 
8 
4 
6 

14 

6 
21 
25 
23 
7 

21 
14 
14 
9 

20 
20 

9 
14 
15 
21 
15 
15 

14 
3 

14 
14 
7 
7 

14 
20 
14 
14 

22 
14 
14 
14 

14 
14 
14 

21 
14 
16 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

6 

-5 

-2 
2 

. 2 

10 
1 
5 

2 
-7 

2 
-2 

I 
3 
2 
3 
4 
4 
3 
2 
1 

2 
o 
o 
2 
o 
o 

-3 

-2 
2 

2 
-3 
-3 

-13 

12 
10 
10 

9 

/ 

-3 
6 

-2 
II 
11 

-II 

13 
13 
12 
8 

13 
II 

8 + 
15 
2 

18 + 
13 
24 + 
6 -

24 -

5 
16 -
3 
2 
4 
7 
4 + 

20 
24 -

21 + 
5 

19 
II -
10+ 
6 

5 + 
19 -
19 -

7 
14 + 
15 + 
20 -

15 
15 

1 + 
12 
o -

13 
13 -

3 + 
2 -

13 -

18 
12 

20 + 
3 
4 + 
5 
6 + 
5 -
7 

19 

15 
3 -
4 + 
4 
I -

2 + 
3 
6 + 
7 -

4 

Ut" 

2 
o 
I 
o 
2 
2 
o 
I 
2 

1 
o 
2 
o 
o 
1 
1 
o 
1 
2 
2 
2 
1 
2 
2 
2 
2 
o 
o 
o 

1 
o 
1 
o 
o 
o 
o 

I 
o 

I 

o 
1 
o 

1 
o 
o 
o 

I 
o 
o 
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J" 

13 
18 
7 

20 

13 
26 

6 
25 
13 
16 
9 
3 
5 

13 

5 
21 
25 
23 

6 
21 
13 
13 
8 
6 

20 
20 
10 
13 
14 
21 
14 
14 
2 

13 
2 

13 
13 
8 
8 

13 
20 
13 

13 
21 
13 
13 

13 
13 
13 
13 

21 
13 
15 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

6 
-2 
-4 

2 
-2 

1 
10 
2 
4 

-2 
-1 
-7 

I 
-1 
o 
2 
1 
2 
4 
4 
2 
1 
o 
o 

-I 
o 

-1 

2 
3 
2 

-2 
2 
4 
4 
2 

-2 
-3 

-13 

3 
-12 

10 

10 
9 
9 
7 

-2 
6 
2 

11 
11 

-11 
13 
13 
11 
8 
8 

13 
11 

7 + 
17 
3 

19 -

12 
25 -

5 -
25 + 

4 
15 -
6 
1 
5 
6 
5 + 

21 
25 + 
22 

5 
20 
10-

9 + 
6 

6 + 
20 + 
20 + 
10 
13+ 
14 + 
21 + 
14 
14 

o + 
10 
1-

12 
12 -
4 + 
5 -

12 -

19 
11 

19 + 
2 
3 + 
4 

5 + 
4 -
6 

20 
7 

13 
2 -
3 + 
3 
o -
1 + 

5 + 
6 -

Observed 
frequency (unc.)/ 

MHz 

264589.069(1.000) 

265033. 760( 1.000) 

265258.157(1.000) 

265352.847(0.050) 

265374.141(1.000) 
265608.810(1.000) 

266016.261(0.050) 

266172.030( 1.000) 
266505.310(0.050) 

266591.060(1.000) 

266912.317(0.050) 
267165.120(1.000) 

267622.100(0.050) 

267700.474(1.000) 
267725.010(1.000) 
267845.880( 1.000) 
267893.380(1.000) 

268301.439(0.050) 
268306.582(0.050) 

268383.473(0.050) 

268776.264(1.000) 

269103.830(1.000) 
269222.210(1.000) 
269222.21O( 1.000) 

269275.687(0.050) 
269275.687(0.050) 
269412.203(0.050) 

269459.895(0.050) 

269645.760(0.050) 
269645.760(0.050) 

269660.624(0.050) 
269660.624(0.050) 

269668.427(0.050) 

Calculated 
frequency (unc.)! 

MHz 

264588.061(0.220) 
264738.128(0.046) 
265000.448(0.322) 
265033.178(0.049) 
265258.076(0.178) 
265320.398(3.850) 
265352.828(0.014) 
265372.724(0.988) 
265375.479(0.458) 

265608.097(0.150) 
265842.147(0.234) 
265906.082(0.067) 
266016.283(0.014) 
266172.522(0.251 ) 

266505.291(0.014) 
266590.539(0.167) 
266616.415(0.968) 
266756.026(0.448) 
266912.377(0.013) 
267161.523(0.254) 
267241.413(0.198) 

267248.675(0.198) 
267289.144(2.684) 
267622.007(0.026) 
267629.994(2.941) 
267629.994(2.941) 
267651.533(7.701) 
267701.815(0.184) 
267725.096(0.018) 
267847.786(0.170) 
267893.848(0.017) 
267985.584(0.035) 
268058.138(0.054) 
268068.715(0.018) 
268077.079(0.054) 
268301.427(0.012) 
268306.577(0.012) 
268331.595(0.148) 
26833.2.429(0.148) . 
268383.499(0.020) 
268402.051 (3.509) 
268775.978(0.164) 

268985.528(0.163) 
269020.916(0.140) 
269103.780(0.101) 
269222.196(0.044 ) 
269222.196(0.044) 

269275.664(0.034) 
269275.665(0.034) 
269412.253(0.026) 
269449.009(0.064) 
269459.906(0.021 ) 
269527.210(0.033) 
269548.226(0.066) 
269548.226(0.066 ) 
269559.923(0.074 ) 
269645.696(0.044 ) 
269645.696(0.044) 
269660.106(0.027) 
269660.642(0.028) 
269660.642(0.028) 
269664.791 (0.041 ) 
269668.413(0.020) 

Line 
strengtha 

75.3752 
0.0421 
0.2408 

11.7097 
88.9930 
26.7856 

3.0243 
1.7274 

45.0735 
6.5836 
0.6415 
J.(H;:'-h 

1.5712 

68.4419 
2.2623 

7.2256 
5.9688 

11.5491 
0.5052 

11.l201 
82.8586 
82.8587 

2.7685 
2.0828 

13.9340 
13.9340 
0.0027 

84.9647 
12.5651 
7.2889 

12.5158 
12.4023 
2.6930 
1.0881 
2.6928 

86.6910 
86.6706 

0.4321 
0.4321 

87.1591 
9.1505 

84.5370 
12.3076 
5.7065 

23.6675 
43.6528 
43.6528 

52.2485 
52.2485 
66.7460 
12.0967 
72.6032 

0.0042 
34.0255 
34.0255 
33.9943 
12.2193 
12.2193 
23.5282 
59.7678 
59.7678 
12.2179 
33.9289 

Energy 
lower st./ 

em-I 

383.121 
115.704 
186.357 
140.508 
319.834 
490.612 

15.435 
346.560 
486.356 
236.134 
196.542 
1:,,)~_:,,)20 

10.998 

407.889 
10.946 

144.960 
346.518 
325.140 

15.487 
296.434 
357.241 
357.241 
302.983 
158.156 
389.165 
389.165 
299.584 
313.795 
66.947 

144.914 
66.997 

209.114 
150.941 
72.753 

150.940 
64.654 
64.645 
48.295 
48.295 

207.384 
394.927 
327.598 
464.252 
162.866 
425.665 
357.284 

357.284 

327.982 
327.982 
278.102 
153.853 
258.118 

84.406 
389.254 
389.254 
389.655 
322.738 
322.738 
283.729 
301.284 
301.284 
322.698 
247.842 

BEL93 

BEL93 
BEL93 

BAR93 

BEL93 

BEL93 

BAR93 

BEL93 
BAR93 
BEL93 

BAR93 
BEL93 

BAR93 

BEL93 
BEL93 
BEL93 
BEL93 

BAR93 
BAR93 

BAR93 

BEL93 

BEL93 
BEL93 

BEL93 

BAR93 
BAR93 
BAR93 

BAR93 

BAR93 
BAR93 

BAR93 
BAR93 

BAR93 
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TABLE II. (Continued.) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
U 

I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I 
o 
o 

1 

o 
1 
o 

u 
o 

2 
o 
o 
o 
1 
o 

2 
2 

J' 

14 
14 
14 
14 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

14 
14 

14 
14 

14 
14 

14 
14 
14 
14 
14 
14 
14 
14 
22 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

23 

14 
14 
14 

14 
14 

14 
14 

14 
21 
14 
14 
9 

14 
14 
14 

14 
14 
14 
14 
14 

12 
12 
10 

-13 
-10 

11 
11 

-12 
-11 

-9 
8 
9 

-8 
10 
10 
9 
Y 

-4 
8 
8 
8 

-7 
7 

7 
7 

6 
6 

-6 
5 
2 
6 
5 
5 

-5 
-5 

5 
12 
12 
13 

-10 
4 

-3 
2 
7 
7 
4 
4 

9 
-10 
-4 

3 
3 

-6 
-3 

4 
13 
13 

-9 
12 
9 
9 

10 

2 + 
3 -
5 
1 
4 
3 -
4 + 
2 
3 
5 
6 
6 
6 
4 + 
5 
5 -
6 + 

10 

7 
6 + 
7 -
7 
7 -
8 + 
8 
9 -
8 + 
8 
9 

20 
9 

10 + 
9 -

10 
9 

10 

2 + 
3 -
1 
5 

11 -
11 
21 
7 -
8 + 

JU+ 
10 

5 
4 

11 

12 + 
19 + 
9 

12 
7 

11 
2 + 
1-

6 
2 
6 
6 
4 

VI" 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
U 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 

o 
1 
o 

u 
o 
I 
2 
o 
o 
o 
I 
o 
2 

1 
2 
2 

J" 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13 
13 
13 
13 

13 

13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
21 
13 
13 
13 
13 
13 
13 

13 
13 
13 
13 
13 
13 

22 
13 

13 
u 
13 
13 

13 
13 

13 
21 
13 
13 
8 

13 
13 
13 

13 
13 
13 
13 
13 

KLEINER, LOVAS, AND GODEFROID 

12 
12 
10 

-13 

-10 

11 
11 

-12 
-11 
-9 

8 
9 

-8 
10 
10 
9 
Y 

-4 
8 
8 
8 

-7 
7 

7 

7 

6 
6 

-6 
5 

-3 
6 
5 
5 

-5 
-5 

5 
12 
12 
13 

-10 

4 
-3 

3 
7 
7 
4 

4 

9 
-10 
-4 

3 
2 

-6 
-3 

4 
13 
13 

-9 
12 
9 
9 

10 

1 + 
2 -
4 
o 
3 
2 -
3 + 
1 
2 
4 
5 
5 
5 
3 + 
4 
4 -
,:, + 
9 
6 
5 + 
6 -
6 
6 -
7 + 
7 
8 -

7 + 
7 
8 

19 
8 

9 + 
8 -
9 
8 
9 

1 + 
2 -

o 
4 

10-
10 
19 
6 -
7 + 
Y + 
9 
4 

3 
10 

11 + 
20 -

11 
7 

10 

1 + 
o -
5 
1 
5 
5 
3 

Observed 
frequency (unc.)/ 

MHz 

269679.569(0.050) 
269679.569(0.050) 
269692:925(0.050) 
269703.792(0.050) 
269713.119(0.050) 
269715.058(0.050) 
269715.058(0.050) 
269716.159(0.050) 
269716.159(0.050) 
269716.979(0.050) 

269731.534(0.050) 
269738.156(0.050) 
269745.098(0.050) 
269745.098(0.050) 
269766.778(0.050) 
:26Y'/6b.I1M(U.U':'U) 

269772.790(0.050) 

269779.552(0.050) 
269783.577(0.050) 
269783.577(0.050) 

269784.783(0.050) 
269806.111 (0.050) 
269806.111 (0.050) 
269834.115(0.050) 
269852.337(0.050) 
269852.337 (0.050) 
269864.173(0.050) 
269873.226(0.050) 

269899.810(0.050) 
269950.843(0.050) 
269951.504(0.050) 
269983.231 (0.050) 
269991.318(0.050) 
269997.516(0.050) 

270145.425(0.050) 
270148.708(0.050) 

270171.531 (0.050) 
270171.531 (0.050) 
:2/U I I1./Jl$(U.UJU) 

270187.746(0.050) 

270212.782(0.050) 

270271.696(0.050) 

270380.489(0.050) 
270415.836(0.050) 

270520.139(0.050) 

Calculated 
frequency (unc.)/ 

MHz 

269679.545(0.026) 
269679.545(0.026) 
269692.895(0.017) 
269703.796(0.043) 
269713.152(0.018) 
269715.062(0.019) 
269715.062(0.019) 
269715.930(0.026) 
269716.380(0.019) 
269716.951(0.016) 
269726.238(0.032) 
269731.498(0.016) 
269738.115(0.015) 
269745.095(0.018) 
269745.095(0.018) 
269766.772(0.017) 
:26Y'/66:rt:2(U.UU) 

269772.819(0.019) 

269779.531 (0.0 15) 
269783.585(0.015) 
269783.585(0.015) 

269784.729(0.014) 
269806.093(0.014) 
269806.093(0.014) 
269834.093(0.014) 
269852.295(0.012) 
269852.303(0.012) 
269864.153(0.012) 
269873.269(0.017) 
269896.822(0.136) 
269899.806(0.013) 
269950.812(0.011) 
269951.466(0.011) 
269983.265(0.021) 
269991.294(0.011) 
269997.501(0.011) 
270070.808(0.111) 
270070.808(0.111 ) 
210084.019(0.218) 
270100.458(0.059) 
270145.394(0.011) 
270148.691(0.019) 
270161.674(0.124) 

270171.541 (0.024) 
270171.541(0.024) 
2/UlI/.lU4(O.Oll) 

270187.732(0.0) 1) 

270195.045(0.040) 

270195.670(0.389) 
270212.786(0.011) 

270271.680(0.011) 
270325.775(0.063) 
270380.480(0.025) 

270415.835(0.011) 
270479.517(3.908) 
270520.191(0.016) 
270520.751(0.190) 
270520.751(0.190) 

270522.876(0.044) 
270524.626(0.143) 
270563.754(0.255) 
270563.754(0.255) 
270567.400(0.061 ) 
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Line 
strengtha 

23.5238 
23.5238 
43.4176 
12.2137 
43.4121 
33.9157 
33.9157 
23.5176 
33.9165 
52.0023 
59.7966 
51.9944 
59.6836 
43.3998 
43.3998 

51.9816 
.)l.Yl$16 

81.6689 
59.6630 
59.6638 
59.6638 

66.4534 
66.4457 
66.4457 
66.4288 
72.3232 
72.3232 
72.3127 
77.3426 

5.6944 
72.2968 
77.2913 
77.2913 
77.4213 
77.2660 
77.2686 
23.4954 
23.4954 
12.1886 
43.3140 
81.3460 
84.6952 

0.0034 
66.2891 
66.2891 
81.3460 

81.2993 

51.9003 
43.4943 
81.2777 

84.4832 
12.1505 
72.1749 
83.3923 

2.7358 
81.0884 
12.1547 
12.1547 

51.7174 
23.3898 
51.5258 
51.5258 
43.1871 

Energy 
lower st./ 

em-I 

283.717 
283.717 
215.037 
322.658 
214.996 
247.785 
247.785 
283.656 
247.769 

185.330 
300.802 
185.323 
158.766 
214.962 
214.962 
185.263 
IM5.26J 

226.830 
158.714 

158.695 
158.695 

135.301 
135.258 
135.258 
135.229 
114.946 
114.946 
114.942 
240.762 
162.841 
114.882 
97.752 
97.752 

240.215 
97.704 
97.683 

424.146 
424.146 
463.221 
356.419 

83.676 
216.217 
177.942 

277.354 
277.354 

83.677 

83.633 
326.474 
476.410 

83.607 

72.718 
153.849 
256.616 

72.675 
299.489 
226.175 
462.270 
462.270 
326.278 
423.834 
451.451 
451.451 
355.420 

Ref.b 

BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 

*BAR93 
*BAR93 

BAR93 

BAR93 
BAR93 
BAR93 
BAR93 

BAR93 
HAKYJ 

BAR93 

BAR93 
BAR93 
BAR93 

BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 

BAR93 
BAR93 
BAR93 
BAR93 
BAR93 
BAR93 

BAR93 
BAR93 

BAR93 
BAR93 
BAR93 

BAR93 

DAR93 

BAR93 

BAR93 
BAR93 

BAR93 



TABLE II. (Continued.) 

1 
2 

1 

1 
2 
2 
2 
2 
1 
1 
1 
o 
2 
o 

2 
2 

1 
2 
2 

1 
2 
o 

1 

o 
2 
o 
2 
2 
1 
2 

2 
2 
1 
o 
2 
o 
I 

2 
1 
o 
2 

1 
1 
1 

o 

2 
o 
2 

o 
o 

J' 

15 
14 
14 
14 

22 
14 
14 
14 
14 

14 
14 
7 

14 
14 

14 

14 
14 

14 
14 
6 

14 

14 
14 
14 
14 
14 
14 
13 
14 
9 

10 
14 
19 
10 
14 
14 
14 
14 
21 
14 
14 
26 
14 

3 
24 
14 

7 
22 
22 
14 

22 
24 

6 
24 
14 
14 
14 
6 

14 
11 
14 
14-

4-

o 
-6 

6 
6' 

-1 
-7 
'11 

-8 
12 
12 

1 
2 
3 
5 
5 
3 
2 
3 
4 
o 
3 

4 
7 
7 
2 
3 

2 
3 
2 
1 
4 
3 
4 

-5 
-2 

8 
1 
2 

11 
11 
4 

3 

7 

-2 
3 

-2 

10 
10 
1 
2 

-4 
-1 
-2 

15 + 
8 
9 -
8 + 

21 
8 
3 
7 
2 + 
3 -

13 
5 + 

12 + 
10+ 

9 
11 
13-
11 -
11 -
6 

12 + 
10+ 
7 -
8 + 

13 
12 
11 -

11 
11 -

8 
9 

10 
16 

6 + 
9 

12 
7 

14 + 
20 

3 -

4 + 
22 + 
II 
2 

23 
13-
6 

20 

21 
8 

20 
22 + 
4 

23 -
4 + 
5 -

13 
4 + 

13 -

10 
11 
13 
2 

V t" 

1 
2 

2 
2 
2 
2 
1 
1 
1 
o 
2 

o 
1 
2 
2 

1 
2 
2 

1 
2 
o 

o 
2 
o 
2 
2 

2 

2 
2 
1 
o 
2 
o 
1 

2 
1 
o 
2 

1 

1 
o 
2 
2 
o 
2 
o 
o 
2 
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J" 

14 
13 
13 
13 
21 
13 
13 
13 
13 
13 
13 
7 

13 
13 

13 
13 
13 
13 
13 
5 

13 

13 
13 
13 
13 
13 
13 
12 
13 
8 
9 

13 
19 
11 
13 
13 
13 
13 
21 
13 
13 
26 
13 

2 
24 
13 

8 
22 
21 
13 

21 
24 

24 
13 
13 
13 
6 

13 
10 
13 
13 
3 

1 
-6 

6 
6 

-2 
-7 
11 
-8 
12 

12 
1 
1 
3 
5 
5 
3 
2 
3 
4 

-1 
3 

4 
7 
7 
2 
3 
3 

-2 
3 

-1 
o 
4 

-2 
3 

-5 
-2 

8 
o 

11 
11 
3 

-3 
o 

-1 
1 

-2 

2 
2 
7 

3 
2 

-1 

10 
10 

-1 
-4 
-1 

1 

14 + 
7 
8 -

7 + 
19 
7 
2 
6 
1 + 
2 -

12 
6 -

11 + 
9 + 
8 -

10 
12 
10-

10 
5 

11 + 
9 + 
6 -
7 + 

12 
11 
lO­
II 
10 -
7 
9 
9 

18 

9 + 
8 

11 
6 

13 + 
21 

2 -
3 + 

23 

11 
2 

24 
12 -

7 
21 

19 
7 

19 
23 -

4 

24 + 
3 + 
4 -

12 
5 -

12 -

10 
10 
12 
3 

Observed 
frequency (unc.)/ 

MHz 

270627.537(0.050) 
270627.537(0.050) 

270672.649(0.050) 

270725.580(1.000) 

270832.712(1.000) 

270903.279(0.050) 
270946.967(0.050) 

270947.751(0.050) 

270963.262(0.050) 
271007.876(1.000) 

271069.513(0.050) 
271114.462(0.050) 

271151.019(0.050) 

271355.480(0.050) 
271429.893(0.050) 
271431.110(0.050) 

271768.433(0.050) 
271970.844(0.050) 

272137.703(1.000) 

272715.333(0.050) 

273063.530(0.050) 

273150.767(1.000) 
273150.767(1.000) 

2"13661:).317(0.050) 

274274.522(1.000) 

274425.182(0.050) 

274563.403(0.050) 

274626.225(0.050) 

274752.799(0.050) 

Calculated 
frequency (unc.)/ 

MHz 

270580.387(0.041) 
270610.455(0.149) 
270627.538(0.021) 
270627.546(0.021) 

270653.931(0.418) 
270672.579(0.032) 
270692.054(0.091 ) 
270726.168(0.035) 
270745.119(0.570) 

270745.119(0.570) 
270833.043(0.346) 
270895.005(2.331 ) 
270903.340(0.017) 
270946.982(0.020) 

270947.707(0.020) 
270963.249(0.011) 
271008.634(0.117) 
271069.492(0.011) 
271114.477(0.018) 
271119.102(1.602) 
271146.130(0.08.3) 

271151.035(0.018) 
271335.476(0.227) 
271335.478(0.227) 
271355.622(0.022) 
271429.950(0.017) 
271431.058(0.081) 
271673.119(0.015) 
271768.478(0.020) 
271970.972(0.042) 
272132.978(0.012) 
272136.029(0.212) 
272324.320(0.062) 
272442.289( 6.556) 
272582.204(0.138) 
272715.264(0.020) 
272764.073(0.205) 
273063.635(0.038) 

273132.437(0.412). 
273151.235(0.375) 
273151.235(0.375) 
273179.000(0.728) 

273310.370(0.018) 
273510.418(3.507) 
273552.311 (0.341) 
273669.311 (0.025) 
273800.993(6.206) 

273969.500(0.302) 
274242.744(0.114) 
274272.922(0.183) 

274331.463(0.364) 
274365.517(0.537) 
274425.211 (0.026) 
274557.630(0.348) 
274561.429(0.289) 
274561.429(0.289) 
274563.396(0.013) 
274581.625(2.355) 

274626.248(0.013 ) 
274640.909(0.017) 
274673.913(0.169) 
274752.929(0.020) 
274826.648(0.050) 

Line 
strengtha 

11.3396 
71.5164 
71.9372 
71.9372 

0.2471 
66.1091 
33.6963 
59.2951 
23.2930 
23.2930 
81.3996 
5.4962 

84.4558 
76.8129 

76.8129 
83.4125 
83.8299 

84.4850 
80.9797 
0.0040 

82,/2)4 

80.9798 
66.0476 
66.0476 
85.8987 
84.0137 
82.7273 
0.0226 

84.4580· 
0.8387 
0.0009 

80.9791 
0.0203 
1.5553 

75.2828 
85.9834 
58.0873 
10.4940 

7.4665 
32.9268 
32.9268 
17.7521 

1.0860 

1.3821 
0.8064 

88.7442 
4.9£-6 

11.8393 

0.0003 
64.1403 

3.6567 
11.7881 
2.5421 

0.7669 
41.7496 
41.7496 
87.9835 

4.5753 
87.9367 

0.0010 
78.7970 
87.4747 

0.0118 

Energy 
lower st./ 

cm- 1 

210.473 
382.552 
256.502 
256.502 

300.033 
276.318 
387.856 
299.527 
547.871 
547.871 
334.986 
277.247 
214.714 
239.031 

239.031 
72.753 

326.973 

72.767 
225.113 
274.016 
j4U~1 

225.115 
397.669 
397.669 
206.594 
214.677 
341.408 

56.338 
214.769 
167.727 
28.787 

347.262 
127.797 
325.243 
359.174 
208.382 
418.894 
201.364 
287.323 
506.129 
506.129 
384.441 

72.675 
271.073 
187.510 
204.675 
285.205 

310.445 
157.381 
391.4.37 

305.345 
340.338 
154.013 
187.466 
469.635 
469.635 

61.477 
272.573 

61.436 
35.928 

340.826 
203.785 
146.924 

BAR93 
BAR93 

BAR93 

BEL93 

BEL93 

BAR93 
BAR93 
BAR93 

BAR93 
BEL93 
BAR93 
BAR93 

BAR93 

BAR93 
BAR93 
BAR93 

BAR93 
BAR93 

BEL93 

BAR93 

BAR93 

BEL93 
BEL93 

BAR93 

BEL9.3 

BAR93 

BAR93 

BAR93 

BAR93 
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TABLE II. (Continued.) 

I 
o 
o 
2 
o 
o 
2 
2 
2 

2 
2 
2 

2 
2 
2 
o 
o 
o 
2 
o 
I 
2 
2 
2 
2 
2 
I 
2 
I 
o 

2 

2 
2 
2 
o 
o 

2 
2 

1 

o 
o 
o 
2 
o 

o 

2 

o 

o 
o 

l' 

14 
14 
14 
14 
24 
22 
14 
14 
14 
24 
14 
14 
14 

14 
14 
14 
14 

22 
24 
7 

1/f 

9 
21 
15 
3 

11 
14 
14 
5 

24 
22 
25 
14 
16 
7 

16 
15 
15 
15 

14 
17 

15 
22 

17 

15 
17 
15 
24 

20 
18 
26 
15 
4 

8 
15 
15 
15 
17 
IS 
15 
15 

2 
2 
2 

-11 
1 

-3 
2 
9 
9 
2 

-12 
8 
8 
8 
8 
6 

-1 

3 

1 

2 
-3 
11 
2 
1 
5 

2 
-1 
-2 

4 
o 

-2 

2 
2 

-1 

2 

2 
-2 
-2 

-8 
2 

-1 

o 
I 
1 

-1 
2 

o 

I 
o 

-9 

12 + 
12 
12 + 
3 

23 
20 
12 + 
5 -

6 + 
23 -

2 
7 -
7 -

6 + 
6 + 
9 

14 

20 + 
23 -
5 + 

1!f + 
8 -

19 
5 

11 + 
10 
14 
3 + 

23 
21 
21 + 
14 
14 
4 -

14 
13 
15 
15 + 
6 

13 -
14 

15 + 
21 -

7 
16 

7 
15 
15 
13 

20 
17 -
25 -
15 
2 + 

7 -
15 + 

II 
10 -
15 
17 
15 
6 

Vt" 

1 
o 
o 
2 
o 
o 
2 
2 
2 
1 
2 
2 
2 

2 
2 
2 
o 
o 
o 
2 
o 
1 
2 
2 
2 
2 
2 
1 
2 
1 
o 
1 
2 

2 
2 
2 
o 
o 

2 
2 

1 
o 
o 
o 
2 
o 

1 

2 
o 
I 

2 
2 
o 
1 
2 
2 

o 
o 
2 

J" 

13 
13 
13 
13 
24 
22 
13 
13 
13 
24 
13 
13 
13 

13 
13 
13 
13 

22 
24 
8 

13 

8 
21 
14 
4 

10 
13 
13 
5 

24 
22 

25 
13 
16 
8 

16 
15 
14 
14 
6 

13 
18 

14 
22 
7 

16 

14 
17 
14 
2/f 

19 
17 
26 
14 
4 
7 

14 
14 
14 
17 
17 
14 
14 

KLEINER, LOVAS, AND GODEFROID 

2 
2 
2 

-11 
o 

-2 
.2 

9 
9 

-12 
8 
8 

8 
8 
6 
o 
2 
o 
2 
o 
1 

-2 
11 

-3 
o 
5 
o 

-1 

3 
o 
1 

2 
-3 
-3 
-1 

1 

-2 

1 

2 

-8 

o 
1 
2 

-1 
1 
1 
o 

-3 
-2 

o 
-9 

Ke" p" 

11 + 
11 
11 + 
2 

24 
21 
11 + 
4 -
5 + 

24 + 
1 
6 -
(j -

5 + 
5 + 
8 

13 
21 -
24 + 
6 + 

13 + 
7 -

20 
4 
2 

10+ 
9 

13 
4 -

24 
22 
22 -
13 
16 
7 -

14 
13 
14 
14 + 
6 

12 -
17 

14 + 
22 + 
6 

14 

6 
17 
14 
1·1 
18 
16 -
26 + 
14 
3 -
6 -

14 + 
10+ 
9 -

15 
16 
14 
5 

Observed 
frequency (unc.)/ 

MHz 

274857.862(0.050) 
274875.382(0.050) 
274896.001(0.050) 
275094.719(1.000) 
275196.510(1.000) 
275346.510(1.000) 
275562.888(1.000) 
275606.408(1.000) 
275606.408(1.000) 

276118.183(1.000) 
276149.1UG(0.050) 

276172.330(1.000) 

276-105.893(0.050) 

276791.200(0.050) 

277694.054(1.000) 
277869.939(0.050) 

278114.390( 1.000) 

278529.321 (1.000) 

278954.473(0.050) 

279478.334(0.050) 

279938.450( 1.000) 

280412.840(1.000) 

280751.338(1.000) 

280913.490( 1.000) 
281001.246(1.000) 
281001.246(1.000) 

281083.430(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

274857.914(0.029) 
274875.369(0.013) 
274896.002(0.013) 
275095.122(0.556) 
275195.241 (0.335) 
275346.288(0.082) 
275561.353(0.149) 
275606.074(0.307) 
275606.971 (0.307) 
275775.983(0.719) 
275829.931(0.730) 
275866.707(1.596) 
2/)~66: /U"/( 1.5Y6) 

275868.508(1.624 ) 
275868.508(1.624) 
276118.174(0.210) 
276149.194(0.016) 

276172.374(0.081) 
276229.071 (0.341) 
276375.901(4.214) 
276405.841(0.017) 

276791.096(0.026) 
276940.151(3.745) 
277116.191(0.850) 
277200.547(6.789) 
277249.240(0.673) 
277693.595(0.237) 
277869.880(0.041 ) 
277894.344(2.378) 
277937.624(0.787) 
278115.197(0.202) 
278349.275(0.629) 
278529.706(0.191) 
278581.627(0.204 ) 
278632.1 09(4.236) 
278668.775(7.070) 
278921.864(7.056) 
278924.437(0.018) 
27.8939.446(0.01·8) 
278954.522(0.034) 
279097.703(0.187) 
279238.885(8.509) 

279242.924(0.032) 
279386.291 (0.206) 
279478.356(0.014) 
279570.J64(0.044) 

279894.959(0.301) 
279897.517(0.095) 
279939.232(0.029) 
179971./f 1/f(0.773) 

280252.997(4.414) 
280413.025(0.053) 
280559.673(1.121) 
280751.928(0.192) 
280762.748(2.398) 
280905.878(0.014 ) 
280914.020(0.031 ) 
281000.176(0.236) 
281000.356(0.236) 
2810 11.327(7.048) 
281043.841 (0.051) 
281082.942(0.018) 
281124.756(2.218) 
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Line 
strengtha 

87.2208 
86.7739 
86.7545 

, 32.7153 

7.5892 
12.5003 
83.8621 
49.8249 
49.8246 

5.8091 
22.4533 
49.1555 
4Y.1555 

49.1225 
49.1225 
69.4621 
11.5764 

12.5564 
7.6680 
1.2365 

11.6216 

3.4527 
9.3545 

48.5290 
0.0022 
9.2417 

74.4688 
11.4211 
3.7010 
0.8032 
7.2881 

16.6674 
79.6030 

0.3118 
1.2324 
0.1863 
0.0355 

94.3891 
94.3170 

2.1978 
84.7948 

0.0061 

95.6609 
7.3551 
3.0753 
0.0027 

73.0985 
0.0004 

93.6955 
7.9061 

7.3432 
7.7282 
1.7836 

91.3991 
2.8585 
3.3578 

95.8562 
89.8295 
89.8295 

0.4567 
7.7168 

94.5501 
64.3197 

Energy 
lower st./ 

cm- l 

208.128 
65.400 
65.386 

503.494 
187.455 
167.813 
327.447 
439.472 
439.472 
331.139 
536.135 
415.792 
415.792 
415.792 
415.792 
370.373 

57.786 

167.810 
187.411 
291.491 

57.727 

168.684 
408.124 
528.220 
284.841 
290.738 
356.110 
199.845 
268.565 
329.993 
158.536 
367.372 
329.984 
228.402 
291.416 
365.716 
355.474 

66.997 
66.947 

156.490 
319.236 
370.366 

210.473 
158.491 
20.099 
94.911 

439.894 
96.746 

209.114 
319.915 

398.283 
104.229 
362.588 
330.927 
265.224 

20.049 
210.128 
379.289 
379.289 
376.688 
104.237 
66.557 

461.824 

BAR93 
BAR93 
BAR93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BAR93 

BEL93 

BAR93 

BAR93 

BEL93 
BAR93 

BEL93 

BEL93 

BAR93 

BAR93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 



TABLE II. (Continued.) 

o 
1 
o 
2 
2 
2 
1 
o 
1 
o 
2 

o 
o 
2 

2 

2 
2 
o 
1 
2 
2 
2 
2 
1 

2 

2 
1 
2 

2 
2 
o 
2 

2 
2 
2 
2 

o 
2 

o 
o 
o 
o 

1 
o 
o 

J' 

15 
23 
20 
11 
15 
14 
26 
23 
15 
26 
15 
6 
6 

25 
10 
22 
23 

23 
16 
18 
3 

24 
15 
15 
8 
5 

15 
15 
15 
18 
11 
24 

2 
22 
15 
5 

15 
7 

18 
13 

15 

15 
15 
15 
15 

22 
15 
16 
15 

21 
21 
15 
15 
15 
15 
14 
15 
4 
4 

25 
6 
6 

o 
3 
3 

-1 
1 
2 

1 
-3 
o 
4 

5 
3 

-I 
2 

12 
-1 

2 

4 
6 
6 

-5 
-2 
10 
12 
-2 
-1 
-2 

2 
-7 

3 
2 

2 
2 

-2 
o 
4 
4 
4 
4 

-3 
-3 
-3 
-3 

I 
1 

-2 
-2 

2 
2 

-3 
2 

2 
5 

15 + 
21 
17 
II 
15 + 
12 
25 -
21 
15 
22 + 
12 
2 + 
I -

23 + 
9 

20 + 
21 ;-

22 
5 

17 
1+ 

20 + 
10-
9 + 
6 
1 

14 
6 
4 

17 
10 
22 
o + 

21 
8 
3 

13 
2 

16 
11 
6 

15 ;-

12 
12 -
11 + 
11 I 

20 
12 
13 
13 

20 -
20 -
14 
14 
14 -
14 -

11 
14 -
2 + 
1-

24 -
2 + 
I -

o 
1 
o 
2 
2 
2 
1 
o 
1 
o 
2 

o 
o 
2 

2 

2 
2 
o 
1 

2 
2 
2 
2 

2 

2 
1 
2 
1 
2 
2 
o 
2 

2 
2 
2 
2 

2 

o 
2 
2 
o 
o 
o 
o 

1 
o 
o 
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J" 

14 
23 
20 
10 
14 
14 
26 
23 
14 
26 
14 
7 
7 

25 
9 

21 
23 

22 
15 
17 
3 

24 
14 
14 
7 
6 

14 
14 
14 
17 
10 
23 

2 
22 
14 
4 

14 
8 

18 
13 
6 

14 

14 
14 
14 
14 

22 
15 
16 
14 

21 
21 
14 
14 
14 
14 
14 
14 
3 

25 
7 
7 

Ka" 

o 
2 

-2 

-2 
1 

-3 
o 

-2 
o 
3 
3 
4 
4 
2 
o 
3 
2 

2 
12 
2 

6 
6 
1 

-4 
-2 
10 
12 

-1 
1 

-3 

-7 
-2 

2 
4 

-3 
-3 
-I 

o 
4 
4 
4 
4 

-2 
2 
2 
3 
o 
o 

-2 
-2 

2 
2 
2 
2 
2 
2 
I 
4 
4 

14 + 
22 
19 
9 

14 + 
12 
26 + 
22 
14 
23 -
11 
3 + 
4 -

24 -
9 

19 + 
22 -

20 
4 

16 
2 -

21 -
9 -
8 + 
6 
2 

13 
5 
3 

17 
10 
20 

1 -
22 

7 
2 

12 
5 

16 
11 
6 

14 

11 
11 -
10 + 
10 I 

21 
14 
15 
11 

21 + 
21 + 
13 
13 
13 -
13 -
13 
13 -
1+ 
2 -

25 -+-

3 ..;.. 
4 -

Observed 
frequency (unc.)! 

MHz 

281127.240(1.000) 

282023.480( 1.000) 

282264.663(1.000) 

282550.593(0.050) 

282j79.940(l.OOO) 

282994.540( 1.000) 

283509 .569( 1.000) 
283509.569(1.000) 
283806.925(0.050) 

284237.210(1.000) 
284352.354( 1.000) 

285446.172( 1.000) , 

286062.840(0.050) 
286190.093( 1.000) 

28M~21.060( 1.000) 

287312.950(1.000) . 

287651.170( 1.000) 
287651.170( 1.000) 

Calculated 
frequency (unc.)! 

MHz 

281126.950(0.018) 
281182.953(0.354) 
281266.895(0.083) 
281280.747(1.704) 
281420.283(0.209) 
281479 .406( 6. 986) 
281580.301 (1.103) 
281802.921 (0.103) 
282023.517(0.028) 
282082.824(0.205) 
282264.082(0.216) 
282375.903(0.334) 
2g2376.229(0.334 ) 
282509.940(0.638) 
282550.634(0.049) 
282558.377(0.554) 
282j79.613(0.102) 

282911.666(0.145) 
282929.214(22.179) 
282994.441(0.104) 
283127.998(2.416) 

283283.977(0.535) 
283508.814(0.224 ) 
283508.829(0.224 ) 
283806.953(0.013) 
284092.944(0.324) 
284237.870(0.189) 
284354.557(0.477) 
284496.016(13.795) 
284834.252( 1.802) 
284898.092(0.060) 
284905.500(0.401) 
284943.027(2.430) 
285034.583(0.495) 
285237.892(0.259) 
285435.084(0.064 ) 
285447.267(0.504) 
285456.652(0.234 ) 
285620.897(7.045) 
285751.147(6.885) 
286062.795(0.014) 
286190.887(0.202) 

286415.877(0.211) 
286415.877(0.211) 
286427.891(0.211) 
286427.891(0.211) 

286598.801(4.015) 
286646.797(0.138) 
286790.670(0.169) 
286821.714(0.019) 

287025.011(3.214) 
287025.011(3.214) 
287236.544(0.015) 
287236.544(0.0 IS) 
287247.60 I (0.0 15) 
287247.601(0.015) 
287285.219(0.115) 
287313.824(0.025) 
287432.725(0.052) 
287527 .742(0.052) 
287613.713(0.839) 
287651.346(0.148) 
287651.624(0.148) 

Line 
strengtha 

94.4768 
12.5243 
0.0098 
6.4705 

90.7660 
0.0001 
5.9125 

12.8670 
94.0329 
18.4007 
93.4402 
0.2434 
0.2434 

11.9950 
0.4042 
5.5214 

12.9268 

0.0002 
3.5960 
6.5431 
2.0230 

15.6572 
82.9447 
82.9447 
0.2722 
0.0935 

95.0000 
54.7952 
35.7589 
14.0869 
0.4395 
1.2313 
1.1407 
7.5447 

76.4770 
1.8E-5 

93.4853 
0.4334 
0.7638 
0.0200 
0.3995 

91.00.36 

89.7520 
89.7520 
89.7522 
89.7522 

9.4720 
0.6639 
0.9425 
0.8288 

13.7857 
13.7857 
93.1268 
93.1268 
93.0979 
93.0979 
0.4229 

93.6368 
2.8087 
2.8078 
5.7882 
0.2470 
0.2470 

Energy 
lower st./ 

cm- 1 

66.500 
325.073 
140.514 
297.123 
324.420 
336.563 
362.554 
182.392 
208.646 
242.148 
349.520 
184.442 
Ig4.442 
356.154 
170.758 
305.043 
182.391 

171.843 
569.135 
246.557 
262.551 

350.973 
391.947 
391.947 
20.099 

181.863 
328.682 
495.208 
559.645 
360.865 
177.895 
335.874 
260.546 
300.937 
416.768 
156.091 
345.953 
190.748 
388.383 
337.130 

14.742 
322./24 

366.155 
366.155 
366.155 
366.153 

421.929 
225.326 
235.632 

81.791 

402.364 
402.364 
73.604 
73.604 
73.595 
73.595 

215.645 
216.336 
152.872 
152.869 
346.560 
43.151 
43.151 

BEL93 

BEL93 

BEL93 

BAR93 

BEL93 

BEL93 

BEL93 
BEL93 
BAR93 

BEL93 
BEL93 

BEL93 

BAR93 
l:lt:LY3 

BEL!)3 

BEL93 

BEL93 
BEL93 
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TABLE II. (ColItinued.) 

I 

o 

o 

I 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
u 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
() 

o 
() 

o 
() 

() 

o 

o 
o 
o 
I 

o 

J' 

22 
23 
17 
16 
15 
16 
15 
16 
6 

26 
15 
25 
18 
15 
15 
13 
2 

15 
15 
15 
24 
15 
15 
15 
15 
24 
IS 
15 
IS 
IS 
15 
IS 
15 
15 
15 
15 
15 
15 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
1:'1 

15 
15 
15 
15 
15 
15 
15 
15 

1 
4 

-3 
o 

-3 
o 

'-13 
o 

-12 
4 

-2 
10 
10 
-3 

2 
9 

6 
II 
II 

-II 
-3 
14 
14 
13 
13 
12 
13 
1I 
8 
8 

12 
12 
10 

13 
12 
10 
II 
11 

-II 
-9 
-9 

8 
9 

10 
[0 

-8 
9 
9 
8 

-10 
-7 

7 

-4 
7 
6 

21 
19 + 
14 
16 + 
13 
16 

16 

24 
4 

21 + 
17 
5 + 
6 -

10 
1 -

7 + 
8 

22 
9 
4 -
5 + 
5 

22 
1 + 
2 -
2 -
3 + 
4 
3 

7 + 
8 
3 + 
4 -

4 
5 + 
.+ 
6 
6 

5 + 
6 -
7 
6 
7 
8 
7 

8 -

9 ..;­
II 
9 

)0 -

1 
o 
2 
o 

2 
I 
o 
o 

I 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
I 
o 
o 

J" 

22 
23 
17 
15 
14 
15 
14 
15 

7 
26 
14 
25 
17 
14 
14 
13 
2 

14 
14 
14 
24 
14 
14 
14 
14 
24 
14 
14 
14 
14 
14 
14 
14 
14 
14 

14 
14 
14 

14 
14 
14 
14 
14 
14 
I,,\, 
14-
[4-

1.+ 
[4-

14-
J4 
14 
14 
1-1-
IJ. 

14 
1-1-

14 
1-1-
14 
14 
14 
14 

KLEINER, LOVAS, AND GODEFROID 

1 
-3 
-1 

-13 
1 

-2 
-3 

-12 
3 

10 
10 
2 
1 

9 

"2 

6 
11 
11 

-11 
-2 
14 
14 
13 
13 
12 
13 
It 
8 

12 
12 
10 

-13 
-12 
-10 

11 
II 

-JI 
-9 
-9 

10 
10 
-8 

9 
9 
8 

-10 
-7 

7 
-4 

7 
6 

22 
20 -
16 
15 + 
12 
15 

15 
6 

24 
3 

22 -
15 
4 + 
5 -

12 
2 + 
5 -

6 + 
7 

23 

8 
3 
4 + 
4 

23 
o + 
1 -
1 -
2 + 
3 

4 
6 

2 + 
3 

4 
3 
4 + 
3 
5 

4 + 
5 -
6 
') -
6 

() 

7 
4 

7 -
8 -'-

10 
8 
9 -

Observed 
frequency (unc.)1 

MHz 

288004.720(1.000) 
288004.724(1.000) 
288144.230( 1.000) 

288334.450(1.000) 
288396.300(1.000) 

288456.370( 1.000) 
288456.370( 1.000) 

288520.930(1.000) 
288520.930(1.000) 
288667.460(1.000) 

288734.210(1.000) 
288791.480( 1.000) 
288791.480( 1.000) 

288821.730( 1.000) 

288936.300( 1.000) 
288936.300( 1.000) 
288936.300( 1.000) 
288936.300(1.000) 

289011.030(1.000) 
2890 11.030( 1.000) 
2890i 1.030(1.0001 
289037.710( 1.000) 
289037.71 O( 1.000) 

289090.980( LOOO) 
289090.980( 1.000) 

289121.050( 1.000) 
289150.880( l.OOO} 

Calculated 
frequency (unc.)! 

MHz 

287727.402(3.740) 
287885.889(0.450) 
287898.411(0.209) 
288003.K.:I:L(O.UU) 
288004.809(0.182) 
288144.194(0.022) 
288201.675(0.170) 
288221.490(0.040) 
288262.469(6.157) 
288284.133(7.896) 
288333.632(0.107) 
288395.504(0.172) 
288445.181(0.058) 
288455.735(0.049) 
288455.735(0.049) 
288492.150(0.099) 

288495.940(2.456) 
288520.865(0.039) 
288520.865(0.039) 
288667.688(0.031) 
288G99.374(OAl.2) 

288733.899(0.025) 
288791.111 (0.073) 
288791.111 (0.073) 
288819.821(0.080) 
288821.003(0.128) 
288872.374(0.080) 
288872.374(0.080) 
288899.484(0.050) 
288899.484(0.050) 
288915.884(0.035) 
288919.075(0.048) 
288926.876(0.028) 
288936.530(0.032) 
524936.530(0.032) 
288936.992(0.034 ) 
288936.992(0.034) 
?RRC)'i'i.56J(O.02S) 
288960.739(0.05.0) 
28"8975.012(0.034) 
288976.452(0.025) 
288976.555(0.028) 
288976.555(0.028) 
288977 .347(0.028) 
288983.973(0.023) 
288983.973(0.023) 
288988.776(0.037) 
289000.017(0.023) 
289010.791 (0.026) 
289010.791 (0.026) 
289011.337(0.021) 
289036.980(0.023 ) 
289036.980(0.023) 
289055.723(0.021 ) 
289059.354(0.021) 
289059.354(0.021 ) 
289064.639(0.439) 
289067.946(0.018) 
289090.031 (0.0 18) 
289090.031(0.018) 
289102.340(0.023 ) 
289120.446(0.019) 
289149.822(0.016) 
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Line 

strengtha 

0.3982 
14.7149 
1.2099 

13.765':; 

90.9374 
13.7081 
23.8209 
13.6712 
0.0001 
0.2042 

34.4041 
17.2730 
0.0019 

53.0427 
53.0427 

0.2445 

1.1204 
61.0548 
61.0548 
74.5759 
13.1097 

80.0340 
44.0328 
44.0328 
43.9933 
13.1973 
12.2537 
12.2537 
23.6534 
23.6534 
34.2052 
23.6506 
43.9099 
68.0336 
68.0336 
34.1988 
34.1988 
52.7625 
23.6426 
34.1899 
52.7560 
43.8930 
43.8930 
43.8941· 
60.7727 
60.7727 
68.0664 
60.7636 
52.7413 
52.7413 
67.9404 
60.7488 
60.7488 
67.9173 
67.9182 
67.9182 
52.9612 
74.2564 
74.2479 
74.2479 
88.4886 
74.2294 
79.7335 

Energy 

tower st.l 
cm- 1 

416.821 
335.246 
246.557 

76.252 

336.563 
76.301 

473.224 
218.452 
280.219 
503.978 
434.641 
225.090 
106.082 
366.264 
366.264 
206.594 
260.427 
336.964 
336.964 
287.089 
340.317 

267.107 
398.245 
398.245 
398.647 
197.589 
373.823 
373.823 
331.732 
331.732 
292.724 
331.693 
256.837 

. 310.279 

310.279 
292.712 
292.712 
224.033 
331.654 

292.653 
223.993 
256.782 
256.782 
256.766 
194.327 
194.327 
309.799 
194.320 
223.960 
223.960 
167.763 
194.261 
194.261 
167.713 
167.694 
167.61,14 
485.423 
144.300 
144.258 
144.258 
235.829 
144.230 
123.947 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
J:St:L93 

BEL93 
BEL93 

BEL93 
BEL93 



TABLE II. (Continued.) 

o 
o 
I 
o 
o 
o 
o 
I 
o 
o 

o 
2 
o 
2 
o 
o 
I 
o 

() 

I 
o 

1 
o 
1 

1 
o 

1. 
o 
1 
o 

J' 

15 
15 
15 
15 
7 

15 
15 
15 
15 
15 
15 
15 
10 
15 
15 
15 
15 

IS 
15 
15 
10 
24 
5 

15 
15 

15 
15 
15 
1.'i 
15 
15 
15 
15 
15 
15 
15 
18 
15 
15 
15 

[) 

15 
23 
15 
IS 
12 
15 
1:,\ 

15 

18 
3 

15 
1-1. 

15 
25 
1:,\ 

15 
15 
15 
15 
15 
15 

6 
-6 

,5 
-5 
-5 

5 
12 
12 
2 

13 
10 
9 
7 

7 

4 

3 
3 

-3 
4 

-4 
-3 

":\ 

-6 
-3 
13 
13 
12 
-9 
10 
1 
9 
9 
4 

() 

6 
-2 
-7 
11 

-3 
-8 
12 
11 

-3 

-+ 
3 
-+ 

9 + 
9 

10 
10 

II + 
lO­
II 
10 
II 
3 + 
4 -
9 
2 
6 
6 
~ -
9 + 

14 
12 
7 

22 + 
3 

II + 
11 

15 
12 
12 
n 
10 
13 
3 + 

5 
17 
7 

7 
12 

lU -

9 + 
22 
9 
4 

9 

3 -t-

4. 

15 

I-\­
!~ 

13 + 
24 
8 

11 
10 
12 
13 
II 

Ut" 

o 
o 
I 
o 
o 
o 
o 
1 
o 
o 

2 
o 
2 
o 
2 
o 
o 
1 
o 

o 
1 
o 

o 
1 

1 
o 

o 
1 
() 
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JI/ 

14 
14 
14 
14 
6 

14 
14 
14 
14 
14 
14 
14 
9 

14 
14 
14 
14 

14 
14 
14 
9 

24 
4 

14 
1-1 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
17 
14 
14 
14 
6 

14 

14 
23 
14 
14 
12 
14 

14-
14 

18 

14-
13 

14 
25 
14 
]..1. 

14-
14-
14-
14-
14 

6 
-6 

5 
6 

-1 

5 
-5 
-5 

5 
12 
12 

1 
13 
10 
9 

4 
2 
2 

-2 
4 
'1 

o 
-4 
-3 

":\ 
-6 
-3 
13 
13 
12 

-9 
10 
2 
9 
9 
4 

6 
6 

11 
2 

-8 
12 
11 

2 

1. 

1 
7 

7 

5 
4-

4-

Ke" p" 

8 + 
8 
9 
9 
6 

10+ 
9 -

10 
9 

10 
2 + 
3 -
8 
1 
5 

7 -

8 + 
13 
II 
7 

23 -

10+ 
10 

14 + 
11 
11 
11 + 
9 

12 
2 + 
1 
2 

4 
16 -
6 

11 
6 
y -
8 + 

23 
8 
3 

II 
7 
2 + 
:l 

17 
3 

13 
21 

12 + 
25 
7 
8 

10 
9 -

II -
12 ..:.-
10 

Observed 
frequency (unc.)/ 

MHz 

289150.880(1.000) 

289199.490(1.000) 
289238.500(0.050) 
289273 .880( 1.000) 
289273 .880( 1.000) 

289365.345(0.050) 
289371.810(1.000) 
289396.120( 1.0(0) 

289506.030( 1.000) 

289714.880(1.000) 

289921.51 O( 1.000) 
289942.038(0.050) 
2~N9g4.090\l.O()0} 

289984.090( 1.000) 

290007 .850( 1.000) 

290063.860( 1.000) 

290257.120(1.000) 

290297.848( 1.0(0) 
290297.848( 1.0(0) 
290341.760( 1.000) 
290341.760( 1.000) 

290597.420( 1.000) 

Calculated 
frequency (unc.)/ 

MHz 

289149.839(0.016) 
289163.244(0.016) 
289194.589(0.021) 
289200.775(0.016) 
289238.522(0.014) 
289272.538(0.015) 
289273.777(0.015) 
289291.191 (0.025) 
289316.713(0.015) 
289322.528(0.015) 
289338.492(0.121 ) 
289338.492(0.121) 
289365.359(0.043) 
289371.003(0.233) 
289395.993(0.065) 
289480.588(0.045) 
2~Y4!:l~WUO(U.02!:l) 

289488.000(0.028) 
289490.974(0.426) 
289506.092(0.014 } 
289527.464(2.778) 
289549.365(0.127) 
289556.795(1.943) 
289558.730(0.014 } 
289562.284(0.014 ) 

289576.557(0.046) 
289585.321 (0.0 14) 
289595.921 (0.023) 
?~960?911(O0l5) 

289699.347(0.028) 
289716.249(0.015) 
289815.760(0.212) 
289815.768(0.214) 
289837.970(0.153) 
289847.062(0.049) 
289876.910(0.067) 
289888.975(0.180) 
289895.050(0.262) 
289895 .050(0.262) 
28991i .745(0.019) 
289942.050(0.014) 
289984.781 (0.025) 
289984.799(0.025) 
289985.294(0.243 ) 
290006.939(0.036) 
290013.052(0.098) 
290043.173(0.087) 
290064.060(0.039) 
290065.292(0.598) 
290065.292(0.598) 

290121.289(0.261) 
29020 1.222(2.468) 
29021 S.999(O.132) 
290221.382(0.183 ) 

290257.762(0.021 ) 
290260.419(0.394) 
290297.534(0.236) 
290297.537(0.236) 
290341.306(0.023) 
290342.674(0.023) 
290538.866(0.022) 
290550.512(0.091 ) 
290598.013(0.022) 

Line 
strengtha 

79.7335 
79.7221 
84.4204 
79.7049 

1.9241 
84.3693 
84.3693 
84.5080 
84.3422 
84.3451 
34.1587 
34.1587 

1.2146 
23.5947 
52.6379 
60.6555 
74.0739 
74.0739 
85.7050 
88.1513 

3.1369 
13.2615 
0.2247 

88.1514 
88.0165 

11.4887 
87.9936 
91.2710 
91.0737 

79.5736 
90.2453 
23.5231 
23.5223 
34.0064 
60.4434 
52.4866 
7.4123 

60.2321 
60.2321 
87.8723 

2.3351 
79.3126 
79.3126 
7.3388 

73.8777 
43.6127 

0.1288 
67.5035 
33.8753 
33.8753 

1.4050 
1.9521 

90.0388 
0.0001 

91.0584 
0.8096 

73.9056 
73.9056 
83.8557 
83.8557 
87.7670 
89.1633 
87.7671 

Energy 
lower st./ 

em-I 

123.947 
123.944 
249.764 
123.885 
14.742 

106.756 
106.756 
249.221 
106.710 
106.689 
433.155 
433.155 
173.625 
472.230 
365.429 
335.487 
286.366 
286.366 
344.020 
92.687 

308.512 
197.589 
269.167 
92.689 
92.646 

210.128 
92.621 

225.228 
81.733 

265.635 
81.695 

471.294 
471.294 
432.858 
335.302 
364.445 
246.976 
460.476 
460.476 
235.198 

14.690 
265.529 
265.529 
172.719 
285.347 
396.885 
]98.178 
308.558 
556.902 
556.902 

258.101 
262.313 
336.012 
186.95'1 

223.750 
202.908 
406.720 
406.720 
248.069 
248.069 
234.157 
350.435 
234.159 

Ref.b 

BEL93 

BEL93 
BAR93 
BEL93 
BEL93 

BAR93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BAR93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
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TABLE II. (Continued.) 

l.J l ' 

o 
o 
2 
2 
1 
2 

o 
2 
2 
o 
1 
o 
2 
o 

o 

1 

o 
2 
2 
2 
o 

2 
o 
2 
2 

2 
o 
o 
o 

o 
o 
2 

o 

2 

2 

o 

1 
o 

J' 

15 
15 
15 
15 
15 
12 
26' 
12 

23 
8 
4 

25 
15 
25 
19 
21 
II 
24 

8 
22 
10 

15 
15 
15 
19 
15 
7 
4 

25 
15 
15 
15 
15 
10 
25 
15 

19 
15 
15 
15 
15 
15 
15 
15 
2.:1-
5 

15 
15 
15 
15 
15 
9 

15 
9 

15 
15 
25 
9 

15 

3 
4 
3 
3 

2 
1 
1 
3 
1 
2 
3 

-3 
2 
2 
4 
2 

-1 
-5 

8 

1 
-2 

2 
1 

11 
11 

1 
-2 
-3 

2 
3 
3 
3 

-3 

-1 
10 
10 
4 

-2 

-~ 
4 

-11 
-2 

.:1-

o 

-I 
-3 

12 
12 -
11 
12-
13 
12 + 
24 + 
10 

22 -
6 
3 

24 -
12 -
24 
17 
18 
8 

22 
6 + 

18 + 
9 -

15 
10 
8 

17 
15 + 
5 
3 -

24 -
4 -
5 + 

14 -
l3 
7 

23 
12 

1 + 
o -

16 
14 
14 -
9 

15 
14 
5 + 
6 -

20 + 
3 
7 + 
7 + 
8 -
8 -

12 
6 -
4 

8 
5 + 
7 

13 + 
13 
24 
6 
6 -

o 
o 
2 
2 
I 
2 

:2 

o 
2 
2 
o 
1 
o 
2 
o 

o 

1 

o 
2 
2 
2 
o 
1 
2 
o 
2 
2 

1 

2 
o 
o 
o 
1 
o 
o 
2 

2 
2 
o 

2 

2 
2 
2 
2 
o 
2 
2 
1 
o 

2 

J" 

14 
14 
14 
14 
14 
II 
26 
12 

23 
9 
3 

25 
14 
25 
19 
21 
11 
23 

7 
22 

9 . 

14 
14 
14 
18 
14 
6 
4 

25 
14 
14 
14 
14 
lU 
25 
14 
2 
2 

19 
14 
14 
14 
14 
14 
14 
14 
24 

4 
14 
14 
14 
14 
14 
10 
14 
8 

10 
6 

14 
14 
25 
9 

14 

KLEINER, LOVAS, AND GODEFROID 

4 

o 
2 

-3 

1 
-I 
o 
1 
3 
o 

-3 
-2 

2 

1 
3 
1 

o 
-5 

8 
3 
o 

-1 
1 
o 

11 
It 

-2 
2 

-3 
-3 

2 
2 
2 

7 
o 

-I 

10 
10 
3 

1 

8 

8 

-4 

-11 
1 
3 

-\ 
2 
2 
1 
2 
9 

11 
11 -

10 
11 -

12 
11 + 
25 -
10 

23 
9 
3 

25 + 
11 -
25 
17 
20 
10 
20 
7 + 

19 -
8 -

14 
9 
7 

15 
14 + 
5 
4 + 

25 + 
3 -
4 + 

13 -
12 
Y 

23 
12 
o + 
1 -

18 
13 
13 -

14 
13 
4 + 
5 -

21 -
4 
6 + 
6 + 
7 -
7 -

11 
7 -

8 + 
6 

12 + 
12 
25 

8 
5 -

Observed 
frequency (une.)! 

MH7 

290643.960( 1.000) 
290717 .050( 1.000) 
290845.672(1.000) 

290971.280( 1.000) 
291104.630(1.000) 

291271.610(1.000) 

291454.670(1.000) 
291563.700(1.000) 

292041.441 (0.050) 

292085.370(0.050) 

292284.609( 1.000) 

292341.110(1.000) 
292356.077(0.050) 

292683. 160( 1.000) 
292683.160(1.000) 
292750.500(1.000) 
292893.690( 1.000) 

293694.670(1.000) 
293762.790(1.000) 
293938.231 (1.000) 
293978.480( 1.000) 
294024.480( 1.000) 

294374.830(1.000) 

294586. 728( 1.000) 

294645.630( 1.000) 
294664.731(0.050) 

294823.120( 1.000) 
294919.620(1.000) 

Calculated 
frequency (une.)! 

MH7 

290644.140(0.015) 
290717.187(0.015) 
290845.392(0.221) 
290953.871 (0.089) 
290971.893(0.022) 
291105.822(0.672) 
291177.111(0.754) 
291201.791/(6.783) 

291272.247(0.248) 
291288.394(7.684) 
291294.214(4.053) 
291335.885(0.402) 
291455.608(0.026) 
291561.909(0.388) 
291619.720(7.087) 
291683.196(0.110) 
291734.386(0.078) 
291735.443(0.139) 
29204 1.36 l( 0.030) 
292081.058(0.374) 
292085.292(0.029) 

292113.532(0.021) 
292131.615(0.144) 
292283.167(0.211) 
292294.834(4.694) 
292341.299(0.021) 
292356.137(0.026) 
292478.820(2.484) 
292659.220(0.395) 
292683.634(0.391) 
292683.634(0.391) 
292749.851 (0.030) 
292893.093(0.027) 
:2.9J4u~.n4(U.070) 

293413.028(7.757) 
293538.675(0.019) 
293546.263(0.016) 
293564.456(0.016) 
293603.136(0.325) 

.' 293694.695(0.017) 
293762.708(0.017) 
293937.222(0.190) 
293977.165(0.047) 
294024.141(0.025) 
294204.339(0.295) 
294204.340(0.295) 
294373.685(0.142) 
294398.700(0.047) 
294525.806(1.987) 
294525.806( 1.987) 
294527.350(1.966) 
294527 .350( 1.966) 
294587.526(0.188) 
294595 .946(6.523) 
294646.104(0.564) 
294664.757(0.013) 
294707 .986(6.525) 
294752.447(1.644) 
294823.251(0.037) 
294918.124(0.017) 
294921.873(0.910) 
294949.380(0.065) 
295334.172(0.338) 
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Line 
l':trp.ngtha 

90.2628 
91.0771 
87.9017 
89.1664 
90.5712 
10.2641 
12.1720 
0.01/88 

7.4096 
0.0020 
1.2379 
0.7663 

91.0626 
7.5656 
1.0047 
0.0047 
0.0620 
0.0021 
2.0843 

13.8322 
3.8182 

12.7037 
82.1853 
66.1308 

2.7433 
12.7556 
2.6850 
2.6947 
7.6470 

42.6167 
42.6167 
95.1003 
92.2720 

O.0:2./J 

0.1947 
0.8267 
2.8445 
2.8445 
1.4736 

94.2992 
94.2493 
71.6820 
12.6212 
93.8097 
50.7434 
50.7434 
16.2263 
0.0354 

65.2957 
65.2957 
65.3053 
65.3053 
85.4161 

1.2862 
42.3926 

3.5646 
1.2861 
0.0059 

93.7136 
93.2361 

0.7909 
0.0108 

58.2511 

Energy 
lower st./ 

rm- I 

81.791 
81.809 

356.339 
350.462 
223.730 
297.798 
372.584 
319.272 

172.675 
293.267 
273.048 
202.865 
223.834 
202.864 
400.772 
153.853 
190.405 
192.977 
162.528 
320.192 
174.587 

66.557 
368.266 
427.993 
391.022 

66.500 
157.921 
264.828 
202.820 
515.240 
515.240 
213.803 
217.479 
1'6J.2F1 

487.488 
81.695 

8.233 
8.232 

270.261 
70.636 
70.597 

400.586 
208.646 
212.949 
478.794 
478.794 
208.705 
149.486 
424.994 
424.994 
424.994 
424.994 
349.988 
318.144 
512.670 
25.368 

318.140 
277.928 
217.296 

74.569 
345.433 
176.799 
448.666 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BAR93 

BAR93 

BEL93 

BEL93 
BAR93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BAR93 

BEL93 
BEL93 
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2 
1 
2 
2 

2 
o 
o 
2 
o 
1 
o 

1 
2 
o 
1 
2 
o 
o 
o 
2 

2 
1 
o 

2 

2 
2 
o 

o 

2 
o 
() 

2 

1 

1 
o 
o 
o 
1 

15 
15 
17 
15 
15 
21 
15 
9 

19 
16 
25 

8 
25 
25 
25 
15 
25 
23 
15 
14 
16 
16 
23 

11 
16 
23 
20 
16 
16 
6 
6 

24 
23 
20 
15 
6 

11 
16 
16 
20 
5 

16 
16 
16 
\(\ 

12 
26 

4 
3 

23 
16 
16 
16 

3 

16 
18 

26 

8 
16 
5 

9 
9 

-2 
-12 

2 
4 
'6 
2 

-2 
11 
1 

-3 
-3 

-} 

o 
3 
2 

5 
2 

-1 
1 

-3 
-3 

2 
1 
2 
2 

-9 
1 

-3 

2 
2 

-3 

1 
-8 

o 
4 

-3 

-1 
o 
() 

-1 
2 

-3 
-3 

4 

5 
-3 

o 

6 
7 + 

15 
3 

13 + 
17 + 
10 
8 -

18 
6 

24 
5 

23 
23 
24 
15 
23 + 
22 
11 
12 
16 
16 + 
21 
4 

9 
16 + 
21 + 
18 
7 

16 
3 
3 -

22 
21 
17 
14 
5 

10 
8 

16 + 
16 + 
2 

13 
16 
16 
)(\ + 
12 
25 -

1 
o 

19 + 
16 + 
12+ 
11 
o 

16 
l6 

25 

7 
13 
I + 
o 

2 
2 

2 

2 
1 
2 
o 
o 
2 
o 
1 

o 

2 
o 

2 
o 
o 
o 
2 
1 
2 
1 
o 
2 
2 

2 
o 

2 
o 
2 

2 
2 
o 
o 
2 

1 
o 

2 

2 
1 

1 
o 
o 
o 
1 
2 
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14 
14 
17 
14 
14 
21 
14 
8 

18 
15 
24 

8 
25 
25 
25 
14 
25 
23 
14 
13 
15 
15 
23 
7 

11 
15 
22 
20 
15 
15 
6 
7 

24 
22 
20 
14 
6 

10 
15 
15 
20 
5 

17 
15 
15 
I:; 

11 
26 

4 

2 
23 
15 
15 
15 
3 

15 
18 

25 

15 
6 
6 

9 
9 

-12 
2 

3 
6 
1 
2 

11 
2 
2 

-2 
2 
o 
o 
2 
1 
5 

-2 
-1 

1 
-2 

2 
-3 

1 
3 

-3 
-9 

1 
2 
2 

-~ 
-3 

2 

1 
o 

-8 
o 
3 
2 

-2 
-1 
o 
o 

-2 

2 
-2 

5 
2 

o 
-1 

4 
4 

Observed 
frequency (unc.)1 

Kc" P" MHz 

5 
6 + 

17 
2 

12 + 
18 
9 
7 

16 
5 

22 
7 

24 
24 
25 
14 
24 -
23 
10 
12 
15 
15 + 
22 
6 
9 

15 + 
20 + 
18 
6 

15 
5 
6 -

22 
20 
19 
13 
6 + 

10 

IS + 
17-
4 

16 
15 
15 
15 + 
10 
26 + 
3 
o 

20 
15 + 
11 + 
10-

2 

15 
18 

23 

12 
2 + 
3 -

295405.480(1.000) 

295705.329(1.000) 
295819.610(1.000) 
295935 .063( 1.000) 
295956.848(0.050) 

29621 0.532( 1.000) 

296394.540(1.000} 

296958.957(1.000) 

297196.645{1.000) 

297290.570( 1.000) 
297305.250(1.000} 

297632.070(1.000) 

298301.820(1.000) 

298762.252( 1.000} 

298917.304(1.000) 
299077.720(1.000) 

299174.310(1.000) 
299218-210(1.000) 

299911.730(1.000) 
30000 1.139( 1.000) 
300077.707(1.000) 
300077.707(1.000) 

300 175.280( 1.000) 

300851.698(0.050) 

30 [333.253(0.050) 
301352.064(1.000) 

Calculated 
frequency (unc.)1 
. MHz 

295334.172(0.338) 
295338.755(0.333) 
295405.549(0.263) 
295554.380(0.747) 
295705.817(0.171) 
295820.261(0.311) 
295934.921(0.222) 
295956.818(0.014) 
296166.518(0.076) 
296209.182(0.817) 
296232.656(0.228) 
296305.003(0.062) 
296397.695(0.158) 
296490.713(0.481) 
296554.500(0~898) 

296958.372(0.217) 
297078.735(0.158) 
297164.190(0.588) 
297196.023(0.242) 
297221.857(0.020) 
297289.680(0.023) 
297305.955(0.023) 
297350.734(4.310) 
297449.547(0.062) 
297460.334(6.694) 
297632.745(0.040) 
297690.226(0.166) 
297770.406(7.155) 
298145.198(8.420) 
298301.717(0.037) 
298384.983(0.065) 
298407. 020(4.233) 
?9R4fifi 4RQ(7 fi 14) 

298492.064(0.161) 
298508.307(0.406) 
298761.027(0.200) 
298764.030(2.530) 
298911.113(0.014) 
298916A56(0.299) 
299077~519(0.040) 
299078.814(0.259) 
299127.709(0.069) 
299127.914(8.534) 
299162.102(0.205) 
299174.784(0.023) 
29921&.1 & 1(0.023) 

299316.502( 1.737) 
299668.970(0.971) 
299700.423(0.074) 
299793.273(0.038) 
299911.484(0.115) 
300001.210(0.228) 
300077.061(0.244) 
300077.413(0.244) 
3UU 1 :2.o.::lolS(U.U II) 

300175.138(0.036) 
300769.037(0.126) 
300851.722(0.013) 
301033.552(0.281 ) 

301333.284(0.033) 
301350.577(0.224) 
301747.575(0.339) 
301747.664(0.339) 

Energy 
Line lower st.l 

strength3 em -I Ref. b 

58.2511 
58.2483 
0.1970 

32.6580 
90.0846 
13.0000 
76.6164 
3.7148 
0.0014 

58.8795 
0.0001 
0.0038 

13.4923 
13.5768 
7.8870 

85.7687 
13.5612 
7.6066 

81.4671 
0.0121 

100.7260 
100.6460 

9.5038 
0.0012 
0.0680 

102.1130 
6.2596 
1.0929 

71.0840 
99.9993 
0.0003 
0.9413 
01427 
6.2500 
1.3865 

90.8988 
4.0530 
0.0006 

81.5014 
102.2670 

12.2098 
0.0001 
0.0036 

97.6829 
100.8490 
100.7680 

7.3820 
5.7657 
7.6£-6 
2.8381 

1.5.2515 
96.8388 
96.9917 
96.9917 
4.7£-7 

100.2630 
0.0002 
0.1392 
4.0£-5 

2.1149 
99.7868 
0.0924 
0.0924 

448.666 
448.666 
238.964 
545.336 
336.638 
305.809 
379.583 
25.319 

117.918 
537.463 
202.708 
170.972 

BEL93 

BEL93 
BEL93 
BEL93 
BAR93 

BEL93 

213.403' BEL93 
356.177 
345.379 
339.275 BEL93 
213.404 
315.161 
365.373 BEL93 
64.654 
76.301 BEL93 
76.252 BEL93 

436.339 
165.795 
311.585 
219.787 BEL93 
177.022 
413.812 
471.201 
218.452 BEL93 
161.268 
286.239 
4716'70 

176.997 
283.039 
328.546 BEL93 
271.741 

35.118 
449.230 BEL93 
219.498 BEL93 
292.099 
157.391 
359.009 
340.292 

75.933 BEL93 
75.&78 BEL93 

304.052 
362.588 
154.162 
151.592 
192.996 
333.807 
388.663 
388.663 
IS l.SIH 

218.053 
107.885 
25.368 

211).102 

160.920 
358.935 
179.926 
179.926 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 

BAR93 

BAR93 
BEL93 
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TABLE II. (Continued.) 

V,' 

2 

I 
o 
2 
2 
2 
2 
2 
o 

2 
o 
o 

1 
2 
2 

2 
o 

1 

o 
o 
1 

1 
o 
o 
I 
o 

J' 

2 

19 
24 
16 
16 
21 
23 
5 

20 
16 
21 
16 
24 
22 
18 
18 
12 
22 
10 
16 
26 
26 
16 
3 

13 
22 
6 
6 

~I 

26 
16 
22 
12 
In 
16 
19 
17 
16 
16 
16 
19 
16 
11 

26 

19 
5 

11 
16 
5 

16 
25 
22 
n 

8 
Ie 

16 
16 
16 
16 
16 

16 

2 

4 
-2 

6 
6 
2 

I 
-2 
-2 
o 

10 

o 
4 
2 
2 
2 

-7 
-3 

3 
o 

4 
3 
5 

·<1 

3 
-3 
-4 

1 
4 

4 

4 
-2 

-1 

5 

2 
2 
3 

-3 
·~·2 

-13 

4 
-12 

I 
10 
10 

9 

o 
15 + 
23 
l! -
10+ 
19 
21 
4 

19 
15 
21 
7 

23 -
19 
10 I 

14 + 
10 
20 

8 
9 

24 
24 
16 + 
1 

13+ 
18 + 
4 

18 

24 + 
14 
18 
11 
13 .• 

12 + 
18 -
13 + 
15 
15 -
]5 -
18 
16 + 
10 

25 
3 + 

IR 
1 + 
I) -

10 -
14 
2 -

14 
23 
21 --
21 -

7 -
A 

12+ 

5 
15 
6 + 

'1 ~. 

V\" 

2 

1 
o 
2 
2 
2 
2 
2 
o 
2 
2 
2 
o 
o 

o 
1 
2 

I 

o 
o 

2 

2 
o 
I 
o 
o 
1 
o 

o 

() 

I 
2 
1 
2 
2 
2 

J" 

19 
24 
15 

15 
21 
2.1 
6 

19 
I, 
20 
15 
24 
22 
17 

18 
11 
22 
10 
15 
26 
26 
15 
2 

12 
n 

21 
26 
15 
22 
1\ 
15 

15 
1& 
17 
15 
IS 
15 
i8 
15 
10 

26 
4 

1& 

" l(J 

15 
4 

15 
24 
22 
22 
8 

IS 

16 
15 
15 
15 
IJ 

15 

KLEINER, LOVAS, AND GODEFROID 

-1 
6 
6 

-3 
-3 
-2 

2 
-1 

I 
!O 
1 

-2 

1 
-3 
-3 
-7 
-2 

2 
o 
2 
o 
3 

-2 
4 

-} 

-\ 

-2 
2 

--2 
o 

-1 

··1 
2 
2 
4 

-3 
-3 

o 

-13 

3 
~-12 

10 
10 

9 

K," P" 

1 

16 -
24 
10 -
9 + 

19 
21 
5 

17 
14 
19 

24 + 
2) 

17+ 
15 .. 

10 
20 
8 
~ 

2S 
25 
15 + 
1 

12 + 
19 -
3 
4 

20 
25 -
12 
19 
II 
12 .. 

11 + 
17 -
14 -
14 
14 -
14 .. 
17 
15 + 
o 

26 

2 + 
17 
2 + 
3 -

9 -
13 
3 -. 

13 
21 
22 + 
22+ 
8 + 
3 

13 -

4 
14 
5 + 
6 -

6 

Observed 
frequency (une.)1 

MHz 

301852.720(1.GOO) 

302446.961(1.000) 
102446.961(1.000) 

303342.157(1.0(10) 

304165.490(1.000) 

304312.860(1.000) 

304593.988(1.000) 
3()4784.4RO( I.OO(\) 
304842.570(t.OOO) 
304934.lZ0( 1.000) 

305187.620(1.000) 

305685.540( 1.000) 

306198.800(1.000) 
306253.850(1.000) 
}06294.310(LGOO) 
306;35.165(0.050) 

306768.710(1.000) 
306817.560\ I.GOO) 

306984.376(0.050) 
307032.673( 1.000) 

307286.134( 1.0(0) 

3(17530.550(1.000) 

307689.070( l.iYuo) 
301089.010 I..1.(J()Ol 

Calculated 
frequency (une.)! 

MHz 

JOJ76J.J11(7.Z17) 

301854.722(0.219) 
302168.702(0.289) 
302446.150(0.232) 
302446.180(0.232) 
302494.739(7.225) 
302503.698(7.460) 
302595.012(6.116) 
302762.380(0.098) 
10':1101l R75(O.?Oi') 

303272.303(4.558) 
303342.51SIO.SOO} 
303473.417(0.294) 
303676.678(0.144) 
304073.339(0.6BO) 

304165392(0.189) 
304169.150{4.386) 
304205.924(7.319) 
304285.676(6.622) 
304313.871 (0.268) 
304525.385(0.193) 
304579.635(0.563) 
304594.061(0.223) 
'\(\41R'l.641(0045\ 
304843.521(0.673) 
304933.415(0.093) 
305006.858(0.061 ) 
305018.448(0.234) 
305035.$52(0.505) 

305160. \58(0.193) 
305184.827(0.023) 
305189.047(0.224) 
305475.210(0.021) 
305604.346( O.ZZ'I) 
305623.591(0.:?27) 
3()5686.821 (0.063) 
306043,366(0.167) 
306129.22\(0.020) 
306145.017(0.020) 
306199515(0.030) 
306253.824(0.060) 
306295.282(0.057) 
3{,}6435,217(O,0-15) 

306742.864(0.452) 
306768.911(0.050) 
306818.743(0.121) 
306954.206(0.148) 
j\)\)"j::'4,'!''61.~U, 14&) 

306984.310(0.034) 
307033.031 (0.653) 
307054.850(0.050) 
307286.120(020 \) 
307287.921 (0.420) 
307344.713(3.501) 
307344.713(3.5()1 ) 
307382.083(2597) 
307417 "91(0.'"') 
307531.638(0.152) 
307564.679(0.\ 16) 
307573.181 (0.536) 
3D7689.957(O.059) 
307689<~:n(o.0j9) 

.107768.165(0.047) 
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C'(J(!()4 

11.4535 
7.3796 

90.3436 
90.3436 
0.9595 
0.3845 
0.0002 
O.OOll 

I(I{)Q7?n 

7.8934 
64.1300 
7.4542 
0.0022 

17.1616 

1O.n42 
4.0601 
0.6553 
0.0744 

84.3191 
13.7531 
13.94\2 
97.0384 
2.8717 

11.3428 
14.3384 
a.GOOI 
0.2478 
1,1565 

118269 
0.4851 

13.0095 
. 0.0008 
%.5727 
96.573) 
8.6605 

10.0162 
99.5427 
99.5077 

100.0990 
8.6482 

12.4990 
1.6?1)3 

0.8\37 
2.9726 
1.6%3 
0.0913 
\).0913 

4.2149 
97.4558 
2.9698 

97.3259 
0.8747 

13.6265 
13.6265 
5.2939 

:?u;~9.:?. 

9.3250 
44.5~\5 

90.3423 
62.0506 
6Z,Oj(lr:l 

69.5517 

Energy 
lower st.! 

em-I 

Z~3.0<5r 

279.058 
187.510 
4(J1.404 
401.4(14 
427.452 
456348 
275.884 
130.414 
HR J6'J 
410.959 
504.693 
187.466 
167.80 
'334.440 

266.686 
318.840 
441.636 
304.535 
426.282 
229.831 
312.65\ 
332.27] 
14964, 
305.485 
177.962 
159.306 
185.598 
296,434 

229.834 
91.486 

320.899 
42.771 

315.7()9 

375.1\0 
115.697 
254.979 

83.185 
83.176 

225.920 
115.704 
219.498 
IS0.193 

218.912 
155.450 
258.\0\ 

38.6.il 
3~U)jt 

181.139 
355.474 
155.441 
346.170 
351.537 
416.167 
416.167 
281.16J 
dSj S1~ 

243937 
41\4.259 
353.677 
375.886 
37J.88d 

346.588 

Ref.b 

BEL93 

BBL93 
BIlL93 

SEW3 

BEL93 

BEL9} 

REL93 
RP.lm 
REL93 
BEL93 

BEL93 

REL93 

REL93 
BEL93 
BEL93 
gAR03 

BEL9) 
BEL93 

BAR93 
BEL93 

BEL93 

REL93 

BEL93 
5EL93 



TABLE II. (Continued.) 

o 
2 
o 
2 
I 

2 
o 

1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 

o 
o 
o 
o 
o 

1 

I 

o 
o 

J' 

16 
26 

19 
26 

16 

16 

17 

16 
16 
16 
16 
17 
16 
16 

16 
16 
16' 

16 
16 
16 

16 
16 

16 
16 

16 
17 

16 
16 

16 

16 
16 
16 

16 
16 
21 
16 
16 

16 
16 
16 
16 
16 
16 

16 
16 
16 
16 
16 
16 

16 
16 

16 
16 

16 
II 

16 
16 

16 
16 
16 
16 
21 

1 
-2 

1 

-10 
7 
1 
o 
6 

11 
11 

-11 
o 

14 
14 

13 
13 
12 
13 
11 
12 

12 

8 

-13 
10 
o 

-12 
11 

11 
-11 
-10 

8 
-9 

9 
-2 
10 
10 

-8 
9 
9 

-1 

8 

-7 

7 
7 

-4 

6 
6 

-6 

-1 
5 

1) 

12 

5 

-5 
-4 

8 + 
25 

18 
25 -

6 
9 
4 

17 + 
10 
5 -
6 + 
6 

17 

2 + 
3 -

3 -
4 + 
5 
4 
6 
4 + 
5 -

8 + 
9 -

7 
17 

4 
5 -

6 + 
5 
6 

7 

8 
20 

6 + 
7 -
8 
7 -
8 + 

16 

9 
8 + 
9 -
9 
9 -

10 + 
10 
12 

II -
10-;.-

10 
11 

16 + 
10 
II 
4 + 
5 -

12 + 
11 -

12 

17 

V[" 

1 
o 
2 
o 
2 
1 
2 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 

1 

1 
o 
o 

MICROWAVE SPECTRUM OF ACETALDEHYDE '1'179 

J" 

15 
26 

18 
26 

15 
15 

4 
16 

15 
15 

15 
15 
16 
IS 
15 

IS 
15 

15 
15 
15 
15 
15 
15 
15 
15 
IS 
16 
IS 
15 

15 
15 
15 
15 
15 
15 
20 
15 
15 

IS 
IS 
IS 
15 
IS 
15 
15 
15 
15 
15 
15 
1.5 

15 
15 

15 
15 
15 
10 
15 
1'1 

15 
15 
15 
15 
21 

9 
o 

-1 
1 

-10 

7 
o 
1 
6 

11 
II 

-11 
-1 
14 
14 

13 
13 

12 
13 
11 
12 

12 
8 

-13 

10 
1 

-12 
11 

11 
-11 

-10 
8 

-9 
9 
2 

10 
10 

-8 
9 

9 
o 
8 

-7 

7 

7 
-4 

6 
6 

-6 
6 
o 
o 
5 

12 

12 

5 

-5 
-3 

7 + 
26 

18 
26 ! 

5 
8 
4 

16 + 
9 
4 -

5 + 
5 

16 
1 + 
2 -
2 -
3 + 
4 

3 

3 + 
4 -
7 + 
8 -
2 
6 

16 

3 
4 -

5 + 
4 
5 
7 

6 
7 

18 

5 + 
6 -

7 
6 -

7 + 
15 

8 

7 + 
8 -

8 -
9 + 
9 

11 

10 -
9 -"-
9 

10 
IS + 
10 
10 

'l, + 
4 -

11 + 
lO­
II 
18 

Observed 
frequency (unc.)! 

MHz 

307923.240(1.000) 

307989.180(1.000) 

308013.330(1.000) 
308030.350(1.000) 

308030.350( 1.0(0) 
308082. 140( 1.000) 
3081 04.660( 1.0(0) 

308237.010(1.000) 

308237.010(1.000) 

308237.010(1.000) 

308250.360(1.000) 

308250.360(1.000) 

308306.760( 1.000) 

308306.760( 1.000) 

308375.700(1.000) 

308375.700(1.000) 

308525.184(0.050) 

Calculated 
frequency (unc.)I 

MHz 

307768.166(0.047) 
307771.047(0.446) 

307774.379(1.748) 
307885.437(0.461) 

307919.333(0.494) 
307925.813(0.038) 

307969.620(4.545) 
307989.736(0.028) 

308013.507(0.031) 
308032.252(0.084) 

308032.252(0.084) 
308080.583(0.089) 
308104.164(0.028) 

308121.599(0.094) 
308121.599{0.094 ) 

308151.881 (0.065) 
308151.881(0.065) 
308170.489(0.049) 

308171.816(0.062) 
308184.589(0.042) 
}U~lY3.}U5\U.U4Y) 

308193.305(0.049) 
308215.167(0.039) 

308215.167(0.039) 

308216.101(0.065) 

308217.978(0.037) 
308221.638(0.046) 

308232.782(0.049) 
308237.226(0.042) 

308237.226(0.042) 

308237.389(0.042) 
308239.355(0.037) 
308251.079(0.044) 

308251.307(0.033) 
308268.921(0.033) 
308272.305(0. (25) 

308276.096(0.037) 
308276.096(0.037) 

3082.&5.837(0.028) .. 
308307.414(0.033) 

308307.414(0.033) 

308320.270(0.027) 

308333.173(0.029) 
308336.257(0.029) 
308336.257(0.029) 
308353.813 (0.024) 
308376.469(0.025) 

308376.469(0.025) 
308409.356(0.025) 
30844.5.917(0.029) 

30845 I .988(0.021) 
308452.024(0.021 ) 

308467.098(0.021) 
308506.365(0.022) 

308520.304(0.027) 
308524.119(0.056) 

308525.186(0.026) 
~()$I,602. \ <)4(0. \ ~4) 

308602.194(0.134) 

308602.368(0.019) 
308604.6 I 5(0.0 19) 
308604.81 1(0.030) 

308650.013(0.183) 

Line 
strengtha 

69.5517 
7.5499 

15.5035 
0.7662 

62.0713 

82.2178 

1.1069 
14.9718 

87.3261 
53.5806 

53.5806 
53.5336 
14.9054 

23.7669 
23.7669 
34.4491 
34.4491 
44.3383 

34.4452 
53.4-339 
44.}}U:l 

44.3302 
76.0566 

76.0566 
34.4338 

61.7298 
14.9409 

44.3189 
53.4137 

53.4137 

53.4151 
61.7223 
76.0928 

69.2371 
69.2269 

0.0009 
61.7054 
61.7054 

75.9552 
69.2104 

69.2104 

13.8523 

75.9299 

75.9308 
75.9308 
81.8741 
81.8649 

81.8649 
81.8448 
9.5.2440 

87.0075 
87.0075 

86.9952 
86.9768 

13.9119 
0.2915 

91.4024 
44.'2797 
44.2797 

91.3525 
91.3525 
91.4988 

12.4442 

Energy 
lower -st./ 

crn- I 

346.588 
218.878 

372.073 
218.870 

495.065 

296.718 

275.705 
86.169 

276.738 

407.878 
407.878 . 

408.281 
86.218 

383.459 
383.459 

341.369 
341.369 
302.361 

341.330 
266.475 
3U2.35U 

302.350 
319.917 

319.917 
341.293 

233.672 
228.402 

302.292 
266.421 

266.421 

266.405 
233.632 
319.439 

203.966 

203.960 

143.570 
233.600 
233.600 

177.404 

203.903 

203.903 
75.933 

177.355 

177.336 
177.336 
153.942 
153.901 

153.901 
153.874 
24.5.472 

133.592 
133.592 

133.589 
133.532 

75.878 
177.107 

259.410 
442.806 
442.806 
116.405 

116.405 
258.871 

306.609 

Ref.b 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BAR93 
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TABLE II. (Continued.) 

o 
o 

1 
o 
o 
1 
o 
o 
o 
o 

1 
2 

o 
2 

2 
2 
2 
o 
1 
2 

I 
2 
? 

o 

a 
o 

o 

l' 

16 

16 

16 
15 
16 
16 
16 
16 

16 

16 

16 

16 
16 

16 

16 

16 
16 

16 

16 

24 

16 

16 

16 

16 

16 

16 

16 
10 

16 

16 

16 

16 

16 
16 

16 
In 
21 

16 

16 

24 
14 

16 

16 

16 

16 

8 
16 

16 
17 
16 

13 
16 
16 

16 
16 
10 
16 

12 

II 
4 

K~' 

-5 
5 

13 
4 

-10 

9 
7 
7 
4 

3 

2 
4 
4 

-4 
-3 
-6 
-3 
13 
13 

-3 
12 

-9 
10 
-2 

7 

7 
9 
9 

-2 
11 
-6 

4 

-7 
6 
6 

12 
1? 
4 

2 
-8 

2 
4 
4 

3 

-+ 
o 
4 

4 

3 
4 

-+ 
4 
1 

-+ 

11 

12 

3 
11 + 
7 
7 
9 -

10+ 
13 -
14 + 
15 

12 
12 + 
13 
14 

11 
13 

3 

4 + 
22 

4 
8 
6 
7 
9 

10 + 
8 
8 
9 

5 
10 

13 
10 
11 -
10+ 

4 + 
.1 -

17 + 
15 -

9 
23 
10 
12 

14 + 
12 + 
11 -

6 
14 + 
13 
17 + 
12 + 
9 + 

16 
13 

13 

13 
9 -

14 

8 + 
7 + 
o + 
I -

I + 

Vt" 

o 
o 

1 

o 
o 
1 
o 
o 
o 
o 

2 

1 
o 
2 

2 
2 
2 
o 
1 
2 

1 
2 
? 
o 

a 
o 

o 

J" 

15 
15 

15 

15 
15 
15 
15 
15 

15 

15 

15 

15 
15 

15 

15 

15 
15 

15 

15 

24 
. 15 

15 

15 
7 

15 

15 

15 

15 
9 

15 

15 

15 

15 

15 

15 

15 
1.1 
21 

15 

15 
24 
14 

15 

15 

15 

15 

7 
15 

15 
16 
15 

13 

15 
15 

15 
15 

9 
15 

12 
II 
4 
4 

5 

KLEINER, LOVAS, AND GODEFROID 

-5 
5 

13 

-10 

9 
7 
7 

4 
3 

2 
4 
4 

-4 
-3 
-6 
....:.3 

13 
13 
-2 
12 

-9 
10 
-1 

7 

7 
9 
9 
1 

11 

-6 
4 

-7 
6 

6 
12 
12 
3 
2 

-8 

4 

3 

-I 
3 
4 

4 

o 

10 

11 
2 

12 -

6 
6 
8 -

9 + 
12 

13+ 
14 

11 
11 + 
12 

13 

10 
12 
2 -
3 + 

23 

3 
7 
5 
7 
8 -

9 + 
7 
7 
8 

4 
9 

12 

9 
10-

9 + 
3 + 
4 -

18 
14 -

8 
24 
11 
11 

13 + 
11 + 
10-
6 

13 + 
12 -
16 + 
11 + 
lO­
IS 
12 

12 
12 

8 
13 
9 -
8 -
1 -
2 + 
2 

Observed 
frequency (unc.)1 

MHz 

308690.650(1.000) 
308763.830(1.000) 
308807.460(1.000) 
308807 .460( 1. 000) 

308877.840(1.000) 

308924.330(1.000) 

309007 .200( 1.000) 

309090.050(1.000) 

309103.720(1.000) 

309103.720(1.000) 

309196.853(0.050) 
309224. 798( 1.000) 

309224. 798( 1.000) 

:309:328.522(0.050) 

309536.860(1.000) 

309595.860( 1.000) 

309745.150( 1.000) 

309745.150(1.000) 

309793.751 (0.050) 

309970.BOO( 1.000) 
3100 12.490( 1.000) 

310063.840(1.000) 

31 0255.460( 1.000) 
310399.150(1.000) 

310439.760(1.000) 
310512.633(1.000) 

310523.214(0.050) 

31 0532.150( 1.000) 
310577.870(1.000) 

310849.400( l.OOO) 

310877.890(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

308650.515(0.019) 

308655.774(0.019) 

308656.777(0.250) 

308679.127(0.141) 
308691.822(0.073) 
308763.668(0.053) 
308808.019(0.034) 

308808.019(0.034) 

308877.544(0.019) 

308924.152(0.019) 

308946.165(0.035) 

308956.451(0.019) 
308960.441(0.019) 

308969.546(0.019) 

309007.253(0.019) 
309019.766(0.033) 
309090.037(0.030) 
309104.709(0.225) 

309104.716(0.224 ) 

309110.783(4.621) 

309149.067(0.165) 

309171.198(0.057) 

309183.080(0.075) 

309196.744(0.014) 
309223.617(0.254) 

309223.624(0.254) 

309227.614(0.267) 

309227.614(0.267) 
:309:328.587 (0.01:3) 

309330.973(0.108) 

309335.798(0.160) 

309339.784(0.024) 

309341.307(0.040) 

309347.131(0.031) 

309347.168(0.031) 

309378.380(0.623) 
~09~7R.~RO(O.62~) 

309394~906(0.074) 

3.09398.540(0.1:50) 

309401.730(0.045) 

309517.855(0.694) 
309536.721(0.134) 

309576.424(0.232) 

309596.784(0.026) 

309743.241 (0.029) 

309745.709(0.029) 

309793.780(0.027) 

309954.261 (0.102) 

309971.325(0.028) 
310013A4~(U.U57) 

310063.783(0.028) 
310154.164(0.128) 

310255.365(0.054) 
310399.249(0.019) 

310439.975(0.020) 

310511.926(0.099) 

310523.181(0.014) 

310532.503(0.028) 
310577.832(0.124) 

310849.363(0.l2lJ 

310877.802(0.121) 
310&77.890(l.000) 310&79.326(0.121) 

310941.883(0.120) 

J. Phys. Chern. Ref. Data, Vol. 25, No.4, 1996 

Line 
strengtha 

91.3235 

91.3268 

34.3651 

8.6467 
61.5857 
69.1060 
81.6742 
81.6742 

94.8956 

97.6289 

98.5040 

94.5280 
94.8957 
94.5043 

97.1473 

86.8368 
97.7964 

34.2526 

34.2541 

9.4541 
44.0840 

68.8662 

61.4120 

0.1980 
81.5890 

81.5890 
68.6410 

68.6410 
4.0144 

53.0771 

86.0614 

94.5954 

81.4634 

86.5536 

86.5536 
43.9243 
4~.9243 

13.4764 

96.2286 

75.4732 

7.6565 
7.9783 

94.7436 

97.6280 

90.8061 

90.8061 

2.7817 

95.5630 

94.4960 
lJAJJb 

94.4962 
7.3170 

13.8383 
97.1634 

97.6348 
95.5679 

4.0985 
97.0879 

6.6604 

6.0058 
1.0107 
1.0107 

1.8568 

Energy 
lower st./ 

cm- I 

116.360 

116.340 

481.882 

233.556 
375.082 
345.143 

296.023 
296.023 

102.344 

91.393 

22S.326 
102.305 
102.348 

102.280 

91.359 

275.298 
234.888 

480.961 

480.961 

451.353 

442.526 

344.970 

374.114 

19.108 
416.403 

416.403 

470.146 

470.146 
:31.290 

406.559 

401.250 

244.869 
295.021 

275.202 

275.202 

566.578 
.16n.57R 
163.603 

345.693 

318.233 

329.993 
223.834 

366.041 

233.432 
257.754 

257.754 

162.492 

360.127 

243.848 
2'21).1 [) 

243.853 

214.769 

218.053 
91.486 

91.507 

360.167 
31.242 

233.436 

206.359 
198.601 
162.460 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BAR93 
BEL93 

BEL93 

DAR93 

BEL93 

BEL93 

BEL93 

BEL93 

BAR93 

BEL93 
.I::H::Ll)j 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BAR93 

BEL93 

BEL93 

BEL93 

BEL93 
16) 460 RFT en 
165.683 



TABLE II. (Continued.) 

1 
2 

2 

2 

1 

2 
1 
2 
2 
o 
1 
2 
2 
1 
o 
o 
o 
o 
o 

1 
o 
1 
o 
2 
2 

1 
o 

1 
o 
o 

1 
o 

J' 

6 
10 
6 

7 
9 

7 

11 
16 

9 
20 
10 
23 

11 
9 

12 
26 

16 
16 
13 

16 
14 

16 
16 

25 
15 

18 
9 

16 
16 
22 
4 

16 
4 

26 

17 
16 

16 
19 

20 
22 

8 
21 
16 

18 
16 

16 

19 
16 

16 
18 

16 

16 

12 
8 

6 
16 
19 

25 

18 

16 

4 
4 
4 
4-

4 
4 

·4 
4 
3 

4 
-4 

4 
1 
4 
2 
4 

-1 
-5 

4 

8 
4 

11 
11 
2 
4 
o 
2 
4 

-2 
3 

3 
-1 

4 
-2 
-1 
-4 

4 
-3 

2 

4 

10 

10 

-2 

-11 
-1 

-2 
-4 

4 

-2 
-4 

2 -

2 + 
6 + 
i -

3 + 
5 + 
4 + 
4 -
8 

13-
6 -

16 
7 -

22 -
8 -
7 
9 -

25 

11 
15 -
10 -

9 
11 -
5 -
6 + 

23 
12 -

18 
8 -

13-
15 

21 

2 + 
15 -

1 -

25 
14 -
14 

15 
15 

16 + 
19 
6 

20 
10 
15 -

6 + 
7 -

18 -
8 + 
9 -

16 

13 
5 

11 
6 + 
6 + 
4 

13 
16 -

24 

14 

14 + 

Vt" 

1 
2 

1 
1 
2 

2 
1 
1 
2 

1 

2 
1 
2 
2 
o 
1 
2 
2 
1 
o 
o 
o 
o 
o 

1 
o 
1 
o 

2 
1 
2 
2 

2 

2 
1 
o 
2 

o 
o 

1 

o 
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J" 

5 
6 

10 
n 
7 
9 

7 
10 
15 

9 
20 
10 
23 

11 
9 

12 
26 
15 
15 
13 

15 
14 

15 
15 

24 
15 
18 

9 
16 
15 

21 
3 

15 
3 

26 

17 
15 

15 

19 

20 
22 

7 

20 
15 

18 
15 

15 

18 
15 

15 
18 

15 

15 

11 

7 

15 
19 

25 

18 
15 

i 

3 

2 

-3 
3 

-3 

1 
-5 

11 
11 
3 

-1 

2 
2 

2 

o 
3 

-2 
-1 
-3 

3 
2 

-1 

7 
3 

10 

10 
2 

1 
-3 

-11 
1 

-4 
3 

-1 
-3 

2 

3 + 
3 -
7 -
4 + 
4 -
6 -

5 -
5 + 
8 

12 -

7 + 
17 
8 + 

23 + 
9 + 
7 

10+ 
26 

10 
14 -
11 + 

12 + 
4 -
5 + 

21 

13 + 
18 
9 + 

14 + 
14 

19 

1 + 
14 -
2 -

26 

15 + 
13 
14 

16 

17-
21 

7 

18 
9 

16 + 
5 + 
6 -

17 -
7 -I-

8 -
18 

13 
4 

II 
7 + 
7 + 
5 

12 
17 + 
25 

15 

13 + 

Observed 
frequency (unc.)/ 

MHz 

311005.990(1.000) 
311005.990(1.000) 

311211.130(1.000) 

311698.381(1.000) 
311722.330(1.000) 

311809.370(1.000) 

312220.144(1.000) 
312220.144(1.000) 

312710.450(1.000) 

312784.110(1.000) 
312858.020(1.000) 

313169.940(1.000) 

313179.790(1.000) 

313242.370(1.000) 

313279.680(1.000) 

313525.356(0.050) 

313763.410(1.000) 

313853.331 (1.000) 

313853.331 (1.000) 
313998.270(1.000) 
3 H076.361 (1.000) 

314076.361(1.000) 
314158.380(1.000) 

314227.842(1.000) 

314392.323(0.050) 

314392.420(1.000) 

314582.106(1.000) 

314633.449( 1.000) 
31471 0.760( 1.000) 
314754.950(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

310947.953(0.120) 

311004.745(0.119) 
311004.983(0.119) 
il HYl'2RnVO.l lq) 

311056.909(0.118) 
311075.362(0.118) 

311085.845(0.118) 
311101.925(0.118) 

311184.259(2.893) 
311211.272(0.033) 

311270.257(0.118) 
311278.120(0.160) 
311363.215(0.119) 

311445.573(4.040) 

311468.764(0.120) 
311510.207(6.569) 
311595.834(0.123) 
311691.782(1.044) 

311698.256(0.152) 
311722.348(0.036) 
311756.869(0.126) 

311809.212(0.218) 
311968.005(0.130) 

312221.364(0.408) 
312221.364(0.408) 

312235.975(0.155) 
312249.110(0.135) 

312271.390(3.772) 
312576.409(2.639) 
312623.650(0.140) 

312710.583(0.021) 
312746.376(0.157) 

312767.089(0.016) 

312783.763(0.021 ) 
312858.398(0.016) 

312998.563( 1.033) 
313118.424(0.148) 
313168.876(0.035) 

313 I 80.073(0.030) 
313242.726(0.148) . 

313280.569(0.060) 
313404.345(0.627) 

313525.340(0.014) 
313585.508(3.931) 
313614.352(0.200) 

313763.140(0.157) 
313853.187(0.302) 

313853.193(0.302) 

313997.686(0.210) 
3 H073.15;!(0.32 1) 

314073.181 (0.320) 
314159.399(0.339) 

314221.675(0.023) 

314227.578(0.596) 
314385.351 (0.071) 
314392.318(0.014) 

314392.318(0.014) 
314467.954(0.045) 
314581.082(0.214) 

314589.880(0.168) 

314633.498(0.341 ) 
314710.801 (0.140) 
314754.958(0.046) 

Line 

strengtha 

1.8568 

2.6189 
5.3502 
?nlRq 

3.3337 
4.6900 

4.0202 
3.3334 

3.4850 
97.6355 

4.6887 

11.8983 
5.3475 

0.3701 

6.0005 
0.0708 
6.6506 
0.7787 

88.9977 
101.4430 

7.2998 

73.9413 
7.9493 

51.8644 
51.8644 

0.0013 
8.5996 
7.0083 
5.8739 
9.2506 

100.6040 

0.0007 
2.9701 

100.5510 
2.9694 

7.8767 
9.9018 

98.6041 

100.1210 
11.3116 

12.6561 
0.8440 

2.1509 
10.6827 
79.0483 

10.5522 
59.3776 

59.3776 
8.3037 

73.7363 

73.7351 

0.1139 

0.4834 
51.6462 

0.3900 
2.3621 

2.3621 

0.0828 
91.9847 
11.2001 

7.4122 
10.6819 

100.1880 

Energy 
lower st./ 

cm- l 

165.683 

169.552 
191.494 
\fiq':;':;l 

174.067 
185.037 

179.228 
174.065 

314.685 
233.556 

185.030 
292.996 
191.482 

431.142 

198.580 
308.512 
206.324 
361.482 

378.010 
223.568 
214.714 

437.742 
223.750 

525.003 
525.003 

208.687 
233.432 

372.073 
286.813 
243.759 

80.432 

157.381 
10.163 

80.396 

10.160 

361.438 
254.731 
227.248 

222.757 

280.055 
149.917 

310.445 

19.108 
413.812 
410.391 

266.346 
488.607 

488.607 
258.445 
43,t.818 

434.818 
250.138 

91.359 
522.499 
184.780 

19.056 
19.056 

152.677 
359.814 
278.604 

202.908 
267.778 

227.131 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BAR93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BAR93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
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TABLE II. (Continued.) 

o 
o 
2 
2 
2 
2 
2 
2 
2 
o 

o 
2 

1 
2 
o 
1 

2 
o 
o 
2 

2 
o 
2 

1 
2 
2 

1 
o 
o 
1 
o 

2 
1 
2 
o 
1 
2 

2 
2 

1 

2 
2 

2 

2 
1 
o 

2 
2 

J' 

16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
20 
17 
16 

17 
16 
25 
17 

7 
23 
23 
13 

16 
19 
8 

17 
16 
8 
4 

21 
17 
17 
17 
15 
23 

9 
17 
14 
17 
10 
13 
5 

17 

16 
10 
12 
22 

14 
17 
11 
5 

5 
10 
24 
9 
4 
8 
8 
7 
4 
5 
6 

17 
17 

2 
2 
o 
9 
9 
9 
9 

-12 
11 

-1 
4 

6 

-4 
2 
2 
1 

2 
-2 
-2 
-1 

5 
4 
4 
1 

-4 
4 
1 
4 
o 
o 
o 

-4 

2 
-1 
-4 
-8 

2 
-4 

3 
o 
I 
2 

-4 
4 

1 
I 

-4 
5 

5 
-4 
-2 
-4 
-3 
-4 

2 
-4 
-4 
-4 
-4 

5 

14 
14 + 
16 
7 -
7 -
8 + 
8 + 
4 
7 

17 
17 -
17 + 
II 

13 
14 + 
24 -
17 + 
5 

22 
22 
13 

12 
15 + 
5 -

17 
12 
4 + 
3 

18 -
17 + 
17 
17 + 
11 
20 

7 + 
17 
10 
9 
8 
9 
2 -

17 

15 
9 
8 

19 -

14 + 
17 + 
7 
1 + 
o -
6 

23 
5 

4 
6 
3 
o 

2 
13 + 
12 -

V til 

o 
o 
2 
2 
2 
2 
2 
2 
2 
o 

o 
2 

1 
2 
o 
1 

2 
o 
o 
2 

2 
o 
2 
1 
1 
2 
2 

o 
o 
1 
o 

2 
1 
2 
o 
1 
2 
1 

2 
2 

1 

2 
2 

2 

2 

o 

2 

2 
2 

J" 

15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
20 
16 
l~ 

17 
15 
25 
16 

8 
22 
22 
12 

15 
19 
9 

16 
16 
9 
5 

21 
16 
16 
16 
15 
23 

8 
16 
14 
16 
9 

13 
6 

16 

15 
10 
12 
22 

13 
16 
11 
6 
6 

10 
23 
9 

7 
4 
5 
6 

16 
16 

KLEINER, LOVAS, AND GODEFROID 

2 
2 
o 
9 
9 
9 
9 

-12 
11 

-1 

6 

-3 
2 

1 

-1 
2 
2 

-2 
5 
3 
3 
1 

-3 
3 

-2 
3 
o 
o 
o 

-3 
-2 

-1 
-3 
-8 

1 
-3 

2 
o 
1 
1 

-3 
J 

o 
1 

-3 
4 

4 
-3 

2 
-3 
-2 
-3 
-3 
-3 
-3 
-3 
-3 

5 

13 
13 + 
15 
6 -
6 -
7 + 
7 + 
3 
6 

16 
18 + 
16 + 
10 
14 
13 + 
25 + 
16 + 
8 

20 
20 
11 

11 
16 -
6 -

16 
13 
7 + 
4 

19 + 
16 + 
16 
16 + 
12 
22 

8 + 
16 
11 
8 
8 

10 
5 -

16 

14 
10 + 
9 

201 

13 + 
16 + 
8 
2 + 
3 -

7 
21 
6 

5 
6 
4 

1 
2 
3 

12 + 
11 -

Observed 
frequency (unc.)! 

MHz 

314934.540(1.000) 
314957 .51O( 1.000) 
315074.810(1.000) 

315381.658(1.000) 
315628.270(1.000) 

315645.530(1.000) 
31~n2.074(l.OOO) 

315816.800(1.000) 
315899.529(1.000) 

J 15998.550(1.000) 

316649.310(1.000) 

316926.220(1.000) 
317231.360( 1.000) 
317249.570(1.000) 
317292.040(1.000) 

317580.416(0.050) 
317590.426( 1.000) 

317971.803(1.000) 

318172. 700( 1.000) 

318302.080(1.000) 

318359.225(1.000) 

318454.380( 1.000) 
J 18506.930(1.000) 

318554.925(1.000) 

318807.850(1.000) 

318906.630(1.000) 

319011.920(1.000) 
319011.920( 1.000) 
319184.884( 1.000) 
319184.884( 1.000) 

Calculated 
frequency (unc.)! 

MHz 

314934.194(0.022) 
314957.349(0.022) 
315073.541(0.259) 
315126.070(0.560) 
315126.070(0.560) 
315149.538(0.498) 
315149.538(0.498) 
315300.829(0.768) 
315379.937(0.795) 
315627.980(0.030) 
315632.494(0.183) 
315645.388(0.030) 
315751.463(0.238) 

315816.730(0.134) 
315898.641 (0.196) 
315957.739(0.347) 
J 15998.153(0.051) 

316042.766(7.687) 
316244.784(0.194) 
316244.784(0.194) 
316363.960(1.765) 

316597.697(0.250) 
316600.503(0.049) 
316631.849(6.499) 
316649.259(0.047) 
316657.973(0.130) 
316692.045(6.500) 
316737.205(6.083) 
316925.885(0.203) 
317231.211(0.050) 
317249.650(0.030) 
317291.859(0.030) 
317302.093(0.126) 
317331.606(0.187) 
317580.297(0.037) 
317589.425(0.221) 
317795.674(0.124) 
317971.387(0.308) 
318167.869(0.01.1) 
318171.547(0.122) 
318181.233(4.231) 
318301.865(0.046) 

318358.491(0.215) 
318366.271 (2.688) 
318453.778(0.121) 
318505.321(0.229) 

318536.054(0.677) 
318554.646(0.249) 
318660.852(0.120) 
318750.455(8227) 

318750.471 (8.227) 
318807.607(0.120) 
318837.774(0.237) 
318906.379(0.121) 
318964.342(0.037) 
318967.665(0.122) 
318997.465(6.535) 
319000.509(0.123) 
319001.010(0.127) 
319010.996(0.126) 
319012.719(0.124) 
319184.203(0.261) 
319184.867(0.261 ) 
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Line 
strengtha 

99.6795 
99.6471 
91.9515 
66.3620 
66.3620 
66.3353 
66.3353 
42.3542 
68.7356 

107.0580 
11.8439 

106.9690 
83.6523 

10.0252 
96.2919 

7.4907 
108.5590 

0.0012 
0.0006 
0.0006 
8.3449 

88.4083 
11.8694 

1.0228 
106.2920 

9.3566 
1.0228 
0.0002 

12.4810 
108.6810 
107.1530 
107.0630 

8.6855 
0.0010 
2.0424 

103.9280 
8.0168 

89.6462 
0.0725 
7.3520 
0.6601 

106.4960 

96.9959 
6.4265 
6.6907 

13.1090 

12.4778 
102.9030 

6.0314 
00"1"1 
0.0513 
5.3715 
0.0005 
4.7075 
2.9670 
4.0344 
0.0609 
3.3449 
1.0138 
1.8627 
2.6274 

104.0340 
104.0340 

Energy 
lower st.! 

cm- I 

84.406 
84.393 

349.180 
458.517 
458.517 
458.517 
458.517 
555.195 
547.344 

86.218 
291.503 
86.169 

389.4:'\:'\ 

256.161 
346.502 
202.865 
229.715 

287.553 
171.843 
171.843 
311.623 

375.286 
136.902 
311.685 
228.402 
245.198 
311.683 
272.200 
305.043 
229.475 

85.913 
85.858 

234.888 
182.392 
167.521 
350.271 
225.228 
459.201 

31.290 
216.217 
281.707 
228.06G 

338.511 
293.087 
207.853 
319.221 

313.795 
343.814 
200.136 
':\ 1?.711 

312.711 
193.064 
186.954 
186.638 
153.520 
180.855 
302.983 
175.717 
164.159 
167.369 
171.221 
398.672 
398.672 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

DEL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BAR93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 



TABLE II. (Continued.) 

o 

2 
2 
o 
2 
2 
1 
o 
o 
2 
2 
1 

'2 
1 
2 
o 
o 
o 

1 

2 
2 

o 
o 
2 
o 

1 
1 
o 
2 
2 
o 
1 
2 
2 
U 

o 
o 
o 
1 
2 

1 
o 
2 
2 
2 
o 
2 

1 
o 

J' 

18 
23 
17 
17 
25 
17 
17 
12 
26 
17 
25 
17 
25 

17 
24 
17 
17 
17 
19 
12 
17 

17 
20 
11 
16 
6 

15 
4 
5 
7 

11 
22 
11 
17 
9 

17 
17 
17 

17 
17 
15 
17 
17 

25 
6 

14 
26 

2 
19 
?4 

7 
17 
17 
12 

6 
17 
17 
9 

17 
17 
17 
17 
17 

4 
4 

12 
3 

-2 
6 

6 
2 

-2 
4 

-3 
-2 

2 

10 
4 
o 

-3 
-3 

2 
2 
1 

-7 
2 

-2 
4 
1 
2 

5 
3 
2 

o 
2 

-1 
2 
4 
4 
1 

-2 
2 
4 
2 

4 

4 
3 

o 
? 

2 
-3 

-13 

-10 
-2 

-12 

10 
10 
9 
9 

14 + 
20 -

6 
14 
24 
12 -

II + 
11 -

25 
13+ 
23 
16 
24 

8 
21 -

17 + 
15 
15 
17 
11 
17 I 

10 
18 
10 
12 + 
5 

13 
2 
o 
5 

10-

22 
10-

17 
8 

14 -

13 + 
17+ 

16 
16 -

11 + 
16 -

16 
22 -

4 + 
10 + 
23 -

o + 
19 + 
?? + 
5 

15 

5 
11 
3 -

17 
7 
7 
6 
7 + 
8 -
8 -
9 + 

Vt" 

o 
1 
2 
2 
o 
2 
2 
1 
o 
o 
2 
2 
1 
2 
1 
2 
o 
o 
o 

1 

2 
2 
o 
o 
2 
o 

1 
1 
o 
2 
2 
o 
1 
2 
2 
U 

o 
o 
o 
1 
2 

1 
o 
2 
2 

o 
2 
2 

o 
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J" 

18 
23 
16 
16 
24 
16 
16 
11 
25 
17 

25 
16 
25 

16 
24 
16 
16 
16 
19 
11 
16 

16 
19 
10 
16 

5 
14 
3 
6 
6 

10 
21 
11 
16 
8 

16 
16 
16 

16 
16 
15 
16 
16 
25 

14 
26 

18 
?i 

7 
16 
16 
11 
5 

16 
16 

8 
16 
16 
16 
16 
16 

12 

3 
2 
6 
6 
1 
2 
3 

-2 
-2 

1 
10 

o 

-1 
-1 

o 
-7 

3 
o 

-2 
2 
4 

-2 

1 
o 
1 
4 
4 
U 

-2 
2 
3 
2 

2 
3 
2 

i 

-3 
-3 

-13 
o 
2 
o 

-10 
-1 

-12 

10 

10 
9 
9 

15 -

21 + 
5 

13 
22 
11 -
10 + 
10 -

23 
14 -

24 
15 
25 

7 
22 + 
16 + 
13 
13 
19 
10 
16 I 

9 
16 
9 

13-
5 

13 
2 

3 
4 
9 -

20 
11 + 
16 
8 

13 -
12 + 
16 + 
15 
15 -
12 -
15 -
15 

23 + 
3 + 

11 -

24 + 
1 + 

18 + 
21 + 
5 

14 
4 

11 
4 -

16 
6 
7 
5 
6 + 
7 -
7 -
8 + 

Observed 
frequency (unc.)1 

MHz 

319385.130(1.000) 

320574.315(1.000) 

321402.660( 1.000) 
321402.660(1.000) 
321513.779(0.050) 

321679.830(1.000) 

321843.178(1.000) 

322340.626(1.000) 

323215.770(1.000) 

323401.379(1.000) 

323507.856(0.050) 
323537.720(1.000) 

324039.780(1.000) 

324627.500(1.000) 

324772.920(1.000) 

324806.671(1.000) 
324836.180( 1.000) 
324Y47.4UU(l.UUO) 
324977 .050( 1.000) 
324996.340(1.000) 

325038.670(1.000) 
325277.517(1.000) 

326617 .330( 1.000) 
326633.860( 1.000) 

326728.480(1.000) 
326771.998(1.000) 

326797 .030( 1.000) 
326924.790(1.000) 
326924.790( 1.000) 
327017.720(1.000) 
327017.720(1.000) 

Calculated 
frequency (unc.)1 

MHz 

319385.173(0.042) 
320405.706(0.263) 
320532.175(12.585) 
320573.835(0.240 
320605.735(0.286) 
321402.094(0.245) 
321402.153(0.245) 
321513.746(0.042) 
321639.168(0.340) 
321679.618(0.037) 
321736.875(4.938) 
321842.720(0.226) 
322085.911(0.812) 
322340.889(0.531) 
322660.893(0.305) 
322920.996(0.246) 
323076.703(0.028) 
323076.703(0.028) 
323182.575(0.165) 
323188.927(0.048) 
323215.916(0.068) 

323400.884(0.281 ) 
323449.647(4.671) 

323507.915(0.013) 
323537.746(0.035) 
323581.837(4.721) 
323838.555(0.028) 
324040.437(0.043) 
324531.852(0.235) 
324611.323(0.059) 
324627.743(0.014) 
324685.579(4.721) 
324755.082(2.743) 
324773.466(0.033) 
324797.835(0.035) 
324806.413(0.245) 
324836.383(0.245) 
324947.511(0.034) 
324977 .348(0.025) 
324997.1"59(0.025) 

325017.279(0.033) 
325039.515(0.037) 
325277 .648(0.619) 
325303.039(0.358) 
326016.083(0.049) 
326175.737(0.033) 
326196.578(4.929) 
326215.263(2.448) 
326388.574(0.675) 
326537.509(0.194) 

326614.195(6.522) 
326617.798(0.221 ) 

326634.052(0.195) 
326678.753(0.017) 
326684.995(0.049) 
326729.486(0.064 ) 
326772.013(0.550) 
326777.014(0.030) 
326796.842(0.131 ) 
326924.900(0.072) 
326924.900(0.072) 
327017.642(0.059) 
327017.643(0.059) 

Line 
strength3 

11.1093 
13.7249 
64.4401 

106.0180 
0.0004 

97.5984 

97.5984 
4.6469 
0.0004 

10.3707 
9.3291 

106.9150 
7.6977 

73.1452 
14.3257 

103.0690 
0.2493 
0.2493 
0.0001 
2.2335 

13.5214 

92.0008 
4.1595 
4.4612 
9.6492 
1.1574 
0.0069 
2.9965 
0.0964 
0.0005 
4.5129 
8.4012 
6.9511 

15.0152 
1.9608 

103.3300 
103.3310 

15.0833 

105.9430 
105.9020 

8.9416 
106.5470 

96.2874 
14.9085 
3.1569 
8.2448 

23.0211 
2.0041 

18.6039 
6.8697 

0.0479 
103.7010 
45.0232 

0.0004 
3.1497 

15.0674 
70.8820 

2.8308 
54.3259 
70.7435 
70.7435 
77.7934 
77.7934 

Energy 
lower st./ 

cm- 1 

124.557 
334.038 
578.573 
368.987 
202.708 
411.492 
411.492 
188.340 
219.102 
112.878 
466.969 
348.274 
345.433 
514.812 
349.490 
342.431 
101.840 
101.840 
119.634 
187.398 
229.475 

436.433 
403.023 

37.864 
101.862 
279.041 

73.604 
151.581 
181.092 
163.167 
37.818 

424.272 
299.986 

85.913 
165.965 
385.902 
385.904 

85.858 

93.397 
93.388 

91.507 
236.134 
363.936 
365.577 
158.677 
81.809 

499.462 
259.169 
365.684 
19l.816 

287.201 
356.420 
493.092 

42.064 

158.655 
228.066 
505.336 
167.727 
454.518 
386.149 
386.149 
356.854 
356.854 

BEL93 

BEL93 

BEL93 
BEL93 
BAR93 

BEL93 

BEL93 

BEL93 

DEL9J 

BEL93 

BAR93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
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TABLE II. (Continued.) 

o 
1 
o 

1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
I 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
u 
o 
o 
o 
o 
o 
o 

o 
1 

1 

o 
1 
o 

1 
o 
o 
1 
2 

13 
17 
24 
17 
17 
17 
17 
26 
17 
17 
17 
17 
17 

17 
17 
17 
17 

17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

18 
12 
17 
17 
17 
18 
17 
17 

17 
17 
17 
17 

17 
17 
17 
17 
18 
17 
17 
17 
17 

4 
7 
2 

11 
11 
6 

-11 
-2 
14 
14 
13 
13 
13 

12 
11 
12 
12 

-13 
10 

-12 
-11 

8 
8 

11 
11 

-10 
8 

-9 
9 
2 

10 
10 
-8 

9 
9 

-7 
7 
7 
7 

o 
4 
6 
6 

-6 
o 

-4 
6 

12 
12 

5 
13 

10 
o 

-5 
5 
9 
7 

9 + 
10 
22 

6 
7 + 

11 
7 

25 
3 + 
4 
4 
5 + 
5 

6 
7 
5 + 
6 -

4 
8 
5 
6 
9 + 

10 
6 
7 + 
7 
9 
8 
9 

16 
7 + 
8 -
9 
8 
9 + 

10 
9 + 

10-
10 
10 
11 + 
11 

18 + 
8 + 

12 
II + 
11 
18 
13 
12 

5 + 
6 

12 
Ii 

13 + 
4 

12 -
8 

18 
12 
13 
8 

10 

V ttl 

o 
1 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 

I 

o 
1 
o 

1 
o 
o 
1 
2 

i" 

13 
16 
23 
16 
16 
16 
16 
26 
16 
16 
16 
16 
16 

16 
16 
16 
16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

17 
12 
16 
16 
16 
17 

, 16 
16 

16 
16 
16 
In 
16 
16 
16 
16 
17 
16 
16 
16 
16 

KLEINER, LOVAS, AND GODEFROID 

7 
-3 
11 
11 
6 

-11 
-1 
14 
14 
13 
13 
13 

12 
11 
12 
12 

-13 
10 

-12 
-11 

8 

11 
11 

-10 
8 

-9 
9 
2 

10 
10 
-8 

9 
9 

8 
g 

-7 

7 

6 
6 

-6 
-1 
-4 

6 

12 
12 
5 

-"i 

5 
13 
5 

10 
I 

-5 
5 
9 
7 

Kc" p" 

10 
9 

21 
5 
6 + 

10 
6 

26 
2 + 
3 -
3 -
4 + 
4 

5 
6 
4 + 
5 
3 
7 
4 
5 
8 + 
9 
5 -
6 + 
6 
8 
7 
8 

15 
6 + 
7 -

7 
8 + 
9 
8 + 
\} -

9 
9 

10+ 
10 

17 + 
9 

11 
10+ 
10 
17 
12 
11 

4 + 
5 

11 
12 

12 + 
3 

11 

17 
11 
12 
7 
9 

Observed 
frequency (unc.)/ 

MHz 

327068.670(1.000) 
327186.560(1.000) 

327271.750(1.000) 
327271.750(1.000) 
327299.570(1.000) 

327403.110(1.000) 
327403.11O( 1.000) 
327422.600(1.000) 

327422.600(1.000) 

327517.460(1.000) 
327539.730(1.000) 
327539. 730( 1.000) 
327539.730(1.000) 
327539.730(1.000) 
327562.110(1.000) 
327578.120(1.000) 
327578.120(1.000) 
327613 .020( 1.000) 
327613.020(1.000) 
327613.020(1.000) 

327642.580( 1.000) 
327665 .700( 1.000) 
327665.700(1.000) 
327701.650( 1.000) 

327758.850( 1.000) 
327758.850( 1.000) 
327775 .280( 1.000) 

327815 .480( 1.000) 

327864.100(1.000) 
':l27925.R 1 0(1.000) 

328043.900( 1.000) 

Calculated 
frequency (unc.)/ 

MHz 

327067.525(0.033) 
327186.889(0.046) 
327264.128(0.189) 
327271.655(0.100) 
327271.655(0.100) 
327299.131 (0.039) 
327342.169(0.103) 
327348.480(0.399) 
327369.076(0.114) 
327369.076(0.114) 
327402.788(0.086) 
327402.788(0.086) 
327422.911(0.084) 

327423.842(0.069) 
327441.499(0.059) 
327448.399(0.069) 
327448.399(0.069) 

327469.772(0.086) 
327480.121(0.051) 
327489.152(0.070) 
327496.445(0.060) 
327496.663(0.049) 
327496.663(0.049) 
327497.015(0.060) 
327497.015(0.060) 
327501.837(0.052) 
327513.286(0.054) 
327518.976(0.045) 
327538.226(0.045) 
327538.755(0.043) 
327540.979(0.052) 
327540.979(0.052) 
327561.695(0.038) 
327578.087(0.045) 
327578.087(0.045) 
327611.957(0.038) 
327614.370(0.038) 
J'2.'/614.J'/U(U.UJ~) 

3,27642.501(0.032) 
327665.574(0.032) 
327665.574(0.032) 
327700.984(0.032) 

327703.078(0.036) 
327742.097(0.033) 
327759.111(0.028) 
327759.182(0.028) 
327776.032(0.028) 
327794.301(0.035) 
327805.253(0.037) 
327816.887(0.028) 

327861.916(0.151) 
32786l.916(0.151) 
327865.711(0.033) 
327924.794(0.037) 
327940.782(0.025) 
327941.189(0.269) 
327944.7Q2(0.025) 
327987.881 (0.085) 
327988.073(0.055) 
327993.296(0.025) 
327997.818(0.025) 
328044.263(0.063 ) 
328121.662(0.280) 
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Line 
strengtha 

7.5564 
89.7041 

6.8616 
62.7496 
62.7496 
94.5034 
62.6961 

7.4380 
34.6702 
34.6702 
44.7191 
44.7191 
44.7141 

54.0235 
62.5814 
54.0137 
54.0137 

44.6996 
70.3859 
54.0002 
62.5597 
83.8792 
83.8792 
62.5582 
62.5582 
70.3775 
83.9186 
77.4494 
77.4381 

104.8620 
70.3585 
70.3585 
83.7707 
77.4199 
77.4199 
83.7432 
83.7443 
~J./44J 

89.3390 
89.3292 
89.3292 
89.3077 

16.1799 
6.8739 

94.1690 
94.1690 
94.1559 
16.1036 

1Ol.9450 
94.1366 

53.9539 
53.9539 
98.3049 
98.4100 
98.2573 
44.6121 
98.2573 
70.2235 
16.2096 
98.2261 
98.2298 
77.3053 
89.1259 

Energy 
lower st./ 

cm- 1 

72.767 
306.989 
191.792 
418.153 
418.153 
287.012 
418.557 
218.912 
393.737 
393.737 
351.647 
351.647 
351.610 

312.641 
276.755 
312.631 
312.631 

351.574 
243.953 
312.574 
276.687 
330.198 
330.198 
276.703 
276.703 
243.914 
329.721 
214.249 
214.243 
235.632 
243.883 
243.883 
187.687 
214.187 
214.187 
187.640 
187.621 
1~/.6:Ll 

164.228 
164.187 
164.187 
164.161 

96.697 
64.379 

143.881 
143.881 
143.878 
96.746 

255.761 
1438'13 

453.100 
453.100 
269.702 
269.165 
126.699 
492.178 
126.699 
385.379 
238.964 
126.656 
126.635 
355.442 
426.717 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
l$bLYJ 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

RFTCrl 

BEL93 
BEL93 

BEL93 



TABLE II. (Continued.) 

1 

o 
o 
o 
o 
o 
o 
o 
1 

2 
o 
1 
o 
o 
1 

o 
o 
1 
2 
1 
1 
o 
2 
2 
o 
I 
1 
o 

o 
2 
2 
o 
2 
I 

1 

o 
o 

o 
2 
o 
() 

o 
() 

1 
1 
o 
o 
() 

() 

o 
o 
o 
o 

J' 

17 
17 

17 
26 

17 

11 
16 
17 

17 
17 

15 
17 

17 

17 

26 

17 
17 

17 
17 
14 
18 

17 
23 

17 
17 

13 
17 

17 
10 

17 

17 
12 

17 
19 
17 

17 
26 
17 

17 
17 
17 
17 
11 
9 

17 
]() 

17 

9 

20 

8 
17 

17 
7 
7 
6 
6 

4 

4 

17 
18 

7 
7 
7 

-2 

3 
4 
4' 

4 
4 

-3 
4 

-6 
4 

-4 
4 
4 
4 

13 
13 
4 
4 

12 
I 

10 
-9 

4 
2 
9 
4 

11 
-3 

4 
-7 

4 
12 

12 
2 

-6 
6 
6 

-8 
4 
4 
4 

3 
4 
2 
4 

4 
4 

4 

5 
5 
4 
4 
4 
4 
4 

4 

4 
4 

o 

II + 
lO­
II + 
24 

15 + 
7 + 

13-
14 -

14 -

15 
12 -
12 

13 

14 
23 -

13 
13 + 
5 + 
4 -

11 -
15 -

5 
22 -

7 
9 
10-
16 -
9 
6 + 
6 

14 
9 -

II 
16 -
5 + 
6 -

25 -
11 
12 -

11 + 
10 
14 
8 -

+ 
15 + 
7 -

15 
6 -
4 + 

17 -

5 -

13 + 
12 -

3 + 
4 -

+ 
3 -
1 + 
2 -
o + 
1 -

15 + 
18 + 

V t" 

2 

1 

o 
o 
o 
o 
o 
o 
o 
I 

2 
o 
1 
o 
o 
I 
1 
o 
o 

2 

1 
o 
2 

2 
o 
I 
1 
o 

o 
2 
2 
o 
2 
I 

1 
o 
o 

o 
2 
o 
o 
o 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
2 
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J" 

16 
16 

16 
25 

16 

11 
16 

16 
17 

16 

15 
16 

16 

16 
26 

16 
16 
16 
16 
14 
18 

16 
23 

16 
16 
13 
16 
16 
10 

16 
16 
12 

16 
19 
16 
16 
26 
16 
16 
16 
16 
16 
II 
9 

16 
\0 
16 
9 

20 

8 
16 

16 
7 
7 
6 
6 
5 

5 

4 
4 

16 

17 

7 
7 
7 

-3 

3 

4 
3 

-3 
3 

-6 
4 

-4 

4 
4 

13 
13 
3 
3 

12 

o 
10 
-9 

3 
2 

9 
3 

11 
-3 

3 
-7 

12 
12 

I 
-6 

6 
6 

-8 
4 

3 

2 

5 

5 

Kc" p" 

10+ 
9 -

10+ 
22 

14 + 
8 -

14 + 
13 -

15 + 
14 

13+ 
11 

12 

13 

24 + 
12 
12 + 

4 + 
3 -

12 + 
16 + 
4 

23 + 
6 

11 + 
15 -

8 
7 -
5 

13 
10+ 

10 

17 + 
4 + 
5 -

26 + 
10 
II -
10+ 
9 

13 
9 + 
6 -

14 + 
8 + 

14 

7 + 
5 -

18 + 
6 + 

12 + 
II -
4 -
5 + 
3 -

4 + 
2 -
3 ..;... 

1 -
2 + 

14 + 
17+ 

Observed 
frequency (unc.)! 

MHz 

328131.560(1.000) 

328131.560( 1.000) 

328231.530(1.000) 

328259.000(1.000) 

328291.050(1.000) 

328342.130(1000) 

328342.130(1.000) 

328361.960(1.000) 

328408.970(1.000) 

328520.340( 1.000) 
328544.514(1.000) 

328645.920(1.000) 

328675.840(1.000) 
328675.840(1.000) 

328714.360(1.000) 

328714.360(1.000) 
328738.980( 1.000) 

328775.480(1.000) 
328797.190(1.000) 
328865.500( 1.000) 
328915.570( I .000) 

32911O.4:'lU( 1.000) 

329133.360(1.000) 

329206.690(1.000) 
329248.770(1.000) 

329322.270( 1.000) 
329322.270( 1.000) 
329354.6 I 5( 1.0(0) 

Calculated 
frequency (une.)! 

MHz 

328121.676(0.280) 

328131.744(0.042) 
328131.744(0.042) 
328207.086(0.443) 

328231.060(0.025) 

328242.983(0.033) 
328251.248(0.034) 

328259.244(0.024) 

328279.432(0.036) 
328291.125(0.025) 

328297.856(0.033) 
328341.965(0.040) 

328342.851 (0.246) 

328361.834(0.024 ) 
328362.019(0.421) 

328376.443(0.024) 
328385.961(0.024) 

328388.536(0.237) 
328388.537(0.237) 
328394.675(0.032) 
328410.616(0.039) 

328457.713(0.180) 
328483.159(3.802) 

328485.738(0.086) 
328495.188(0.068) 

328520.961 (0.032) 
328545.20 I (0.172) 
328561.616(0.272) 
328607.492(0.033) 

328645.581(0.121) 

328646.496(0.037) 
328659.875(0.032) 

328675.665(0.047) 
328676.285(0.044) 
328683.156(0.647) 

328683.156(0.64 7) 
32R693.R53(O.407) 
328708.062(0.166) 

328714.7Jp(0.038) 

328714.861 (0.038) 

328739.079(0.054) 
328775.410(0.030) 
328798.405(0.033) 

328866.875(0.033) 
328915.969(0.033) 
328927.157(0.033) 
328960.350(0.762) 

329040.026(0.033 ) 

329046.776(0.033 ) 
.:SLY I JU.IL I(U.U)L) 

329133.774(0.033) 

329152.969(0.036) 

329157.251(0.036) 
329167.843(0.034) 

329207.545(0.034 ) 
329246.400(0.034) 

329262.332(0.034 ) 
329295.115(0.03-1) 

329300.439(0.034) 

329323.628(0.035) 
329324.961 (0.035) 
329354.777(0. I IS) 
329397.850(0.067) 

Line 

strengtha 

89.1259 
89.1226 

89.1226 
0.5886 

104.1550 

6.1946 
9.5911 

101.5890 
10.2810 

103.9110 

8.9048 
93.9885 

101.5130 

100.7090 
15.4701 

100.7330 
101.5900 

44.4966 
44.4966 

8.2222 
10.9739 

53.7180 
13.4663 

70.0295 
77.0396 

7.5430 
102.4020 

76.8059 
5.5154 

62.1696 

104.2680 
6.8662 

88.8987 
11.6685 
53.5321 

53.5321 
7.:'i2()"i 

93.1595 
. 93.6840 

93.6840 

83.2466 
101.2680 

6.1904 
4.8324 

104.1700 
5.5133 

101.99\0 
4.8314 

4.1405 
12.3b34 

4.1401 
97.6808 

97.6808 
3.4321 

3.4319 
2.6954 

2.6954 
1.9105 

1.9105 

1.0397 
1.0397 

101.9300 

14.4870 

Energy 
lower st.! 

em- 1 

426.717 
306.323 

306.323 
367.888 

101.698 

56.641 
101.698 
112.647 

112.646 

101.666 

91.393 
285.606 

376.367 

112.586 
382.297 

112.610 
112.654 

491.272 
491.272 

81.733 
124.238 

452.838 
430.574 

384.428 
355.283 

72.718 
356.014 

480.461 
49.553 

416.877 

245.198 
64.347 

305.339 
136.473 
576.897 

576.897 
21R.R70 
411.569 

285.521 

285.521 

328.554 
255.187 

56.622 
43.113 

243.759 
49.542 

365.716 
43.107 
37.319 

J4Y.34Y 

37.316 
268.086 

268.086 
32.172 

32.170 
27.669 

27.668 
23.811 

23.810 

20.596 
20.596 

370.466 

240.256 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

I::H:LY3 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

J. Phys. Chern. Ref. Data, Vol. 25, No.4, 1996 



1186 

TABLE II. (Continued.) 

1 
o 
2 
1 
2 
o 
o 

o 
2 
2 
o 
1 
1 
o 

2 
o 
o 
o 
2 
2 
2 
o 
o 
2 
o 
1 
2 
2 
o 
o 
o 
2 
o 

2 

2 
1 
2 

2 
o 
o 

o 
o 

J' 

17 

17 
21 

17 
17 
17 
17 

17 

17 
22 
3 

20 
lU 

20 

17 
20 

17 
17 

26 

17 
17 

12 
17 

17 
23 

5 
12 
5 

17 
15 
14 

24 
24 

9 
17 
24 

17 
17 

17 
17 

17 
17 
17 

18 
18 
23 

22 
18 
25 

18 
17 

17 

19 

24 
26 
21 
17 
17 
18 
26 

17 
17 

4 

4 

4 

-9 
3 

4 
1 

-2 
1 

-1 
3 

-5 
8 
2 

1 

2 
11 
11 
4 

3 

-1 
1 

-1 
3 

-2 
o 
4 
7 
8 

8 
-2 
10 

10 
-11 
-1 

1 
4 

4 

3 

11 
2 

-4 
-2 

4 

2 
4 

-3 
-12 

9 

14 -

13 + 
18 -

8 
15 
14 -

14 
14 -

16 -
19 -

2 
19 
19 -

19 
14 -

19 
12 
10 

24 

16 
16 

11 -
6 -
7 + 

20 -

3 + 
9 
2 -

16 
15 + 
14 

21 
21 

8 
17 
21 -

11 
10-

9 + 
15 

7 + 
8 -
6 

18 
18 + 
20 
4 

19 

18 + 
22 -

8 
15 + 
14 

17 
21 
25 
18 
15 
15 + 
18 
24 

5 
8 -

V t" 

1 
I 
o 
2 
1 
2 
o 
o 

o 
2 
2 
o 

1 
o 
2 
2 
o 
o 
o 
2 
2 
2 
o 
o 
2 
o 
1 
2 
2 
o 
o 
o 
2 
o 
2 
2 
2 
1 
2 

2 

o 
o 
1 
2 

2 

o 
o 

J" 

16 

16 
21 

16 
16 
16 

16 
16 

16 
22 

4 
19 
19 

19 
16 
19 

16 
16 
25 . 

16 
16 

12 
16 

16 
23 

4 
11 
4 

16 
14 
13 

24 
24 

8 
16 

24 

16 
16 

16 
16 

16 
16 
16 
17 

17 
23 
6 

22 
17 
25 

17 
16 

16 

19 

24 
26 

21 

16 
16 
17 

26 

16 

16 

KLEINER, LOVAS, AND GODEFROID 

4 

4 
3 

-9 
3 

-2 
-1 

2 
2 

-2 
-5 

11 
11 

2 
2 
2 

-1 
o 

-2 
-2 
-2 
-1 

o 
3 
7 
8 
8 

-2 
10 
10 

-11 
-I 

-3 
3 

2 

11 

-4 

1 
-2 

-12 

9 

13 -

12 + 
19 + 
7 

14 
13 -

13 
13 -

15 -

20 + 
3 

19 
18 -

18 
13 -

18 

II 
9 

22 
15 
15 

12 + 
5 -
6 + 

21 + 
2 + 
9 
3 -

15 
14 + 
12 

23 
23 

8 
16 

22 + 
10 
9 -
8 + 

14 
6 + 
7 -

17 

17 + 
21 
4 

20 
17 + 
23 + 

14 + 
13 
19 

22 
26 
19 

14 
14 + 
17 

25 
4 
7 -

Observed 
frequency (unc.)/ 

MHz 

32941O.530( 1.000) 

329550.680( 1.000) 
329750.440(1.000) 

330228 .480( 1.000) 
330243.930(1.000) 

330580.560(1.000) 

330633.820( 1.000) 

330699. 720( 1.000) 
330776.390(1.000) 
331038.950(1.000) 
331202.670( 1.000) 

331283.741(1.000) 
331342.394(1.000) 

331602.530(1.000) 
331680.4 70( 1.000) 

331764.612(1.000) 

331764.612( 1.000) 
331799.420(1.000) 

332214.0400.000) 
332253.160(1.000) 

332927.061(1.000) 

333304.613(1.000) 
333419.461 (1.000) 

333419.461 (1.000) 

333473.340(1.000) 

333868.079(1.000) 
333941.280(I.000) 
333959.740(1.000) 

334251.850( 1.000) 
334341.480( 1.000) 

334637.410(1.000) 

334667.237(1.000) 

334904.640( 1.000) 
334931.81 O( 1.000) 
334981.240(1.000) 

Calculated 

frequency (unc.)/ 

MHz 

329410.743(0.035) 

329550.955(0.036) 
329750.450(0.062) 
329781.287(4.611) 
330099.235(0.035) 
330109.761(0.113) 

330228.055(0.025) 
330244.088(0.025) 

330580.437(0.042) 
330633.521 (0.075) 

330641.593(6.061) 
330670.257(1.685) 
330699.512(0.073) 
330776.072(0.140) 
331039.227(0.044) 
331202.432(0.070) 

331283.607(0.163) 
331342.364(0.226) 

331531.545(0.173) 

331602.149(0.026) 
331680.366(0.027) 

331745.462(2.805) 
331764.750(0.428) 

331764.750(0.428) 
331798.846(0.091 ) 

331916.584(0.016) 
332160.365(3.029) 

332191.587(0.016) 
332213.950(0.037) 
332254.522(0.683) 
332564.699( 1. 787) 

332709.119(0.239) 
332709.119(0.239) 

332815.708(0.014) 
332926.207(0.306) 
333285.418(0.110) 

333303.885(0.213) 
333418.944(0.271) 

}33419 .139(0.171) 

333473.181 (0.045) 

333508.462(0.312) 
333508.483(0.312) 

333869.962(0.680) 
333941.363(0.037) 
333959.763(0.037) 

334200.074(0.194) 
334211.349(6.535) 

334251.578(0.178) 
334341.376(0.064) 
33·1507.861 (4.792) 

334622.349(0.787) 
334637.365(0.057) 

334665.557(0.249) 
334762.276(0.434) 

334801.069(0.218) 
334854.011(0.943) 
334903.886(0.164) 

334904.548(0.028) 
334931.386(0.028) 
334980.883(0.059) 

335035.703(5.254) 

335076.480(0.802) 

335091. 786( 1.872) 
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Line 

strengtha 

101.1770 

101.1780 
13.0563 
11.5707 

103.5610 
101.9370 
103.9290 

104.1650 

107.7730 
13.7447 

0.0002 
16.9781 
9.6605 
8.8907 

104.1830 
9.6465 

95.7363 
81.5606 

0.0008 
106.8970 
106.8420 

7.4470 
60.7481 

60.7481 
14.4258 

3.1477 
3.7948 

3.1454 
106.4090 

13.6672 
9.3660 

0.0004 
0.0004 

0.0919 
98.1569 

15.0962 
86.2711 
81.3806 

81.3816 

104.9990 
67.7167 

67.7167 
60.5344 

113.3870 
113.2890 

13.5567 
0.0343 

13.0353 
114.9970 
21.6156 

78.1720 
106.6440 

98.5154 
0.0599 

14.3407 

7.7324 
12.6094 

106.1060 
106.0700 
112.5730 

9.1359 
51.6334 

74.0532 

Energy 
lower st./ 

cm- 1 

254.187 

254.195 
162.866 
481146 
243.795 
370.525 

101.840 
101.862 

233.966 
177.022 

269.167 
383.897 
127.791 

270.261 
243.937 
127.797 

388.407 
448.143 

225.072 

90.863 
90.829 

307.509 
535.418 
535.418 
191.816 

12.739 
321.507 

12.730 
233.203 
322.724 
319.834 
197.589 

197.589 
24.095 

359.690 
207.247 
420.852 
445.295 

445.295 

237.695 

499.076 
499.076 
532.980 

96.746 
96.697 

334.452 
293.843 
319.584 

240.256 
482.209 

557.864 
237.630 

370.307 
261.923 

349.947 
361.482 
305.345 

94.911 
94.899 

238.964 

483.186 

565.712 

469.028 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 



TABLE II. (Continued.) 

o 
2 

o 
o 
1 
o 

2 
1 
o 
2 
1 

2 
2 
2 
1 
2 
2 

o 
o 

o 

1 
o 

I 
o 
2 
1 
o 
o 
2 

o 

o 

:2 

l' 

25 
17 
7 

1& 

18 
18 

17 

17 

12 
24 

13 
11 
17 

25 

20 
18 
17 
18 

18 
18 
18 

13 
12 

19 
26 

26 
20 

17 
4 

18 

12 
18 
18 

18 
9 

13 

13 

9 
9 

18 

17 
18 
18 
18 

18 
I..j. 

18 
18 

18 
18 

16 

5 
18 
{] 

18 

15 
2.t 
18 
3 

18 

4 

9 
-2 

o 
o 
o 

'3 
6 

-1 
1 
2 
2 
5 
4 
4 

-1 
2 

-9 
o 

-8 

-2 
4 
4 
4 

3 
12 
-3 

2 
5 

4 
4 
2 
2 
2 
2 
2 
3 

4 
1 
6 
6 

-3 

-2 
o 

10 
-1 

4 

2 

-7 
..j. 

22 -

9 + 
5 

18 

18 + 
18 + 
14 
12 

11 
23 -
12 -

9 
13 

22 
17 
18 
15 + 
9 

18 
10 
18 -t-

12 

11 
16 
23 -

23 
19 -

16 -
I -

7 
2 

11 -

14 + 
13 -
4 -

15 
7 

12 -

12 

7 + 
7 + 

15 

14 

18 + 
13 -

12 + 
16 
II 
17 
18 + 

9 
18 

13 
3 

18 + 
..j. 

11 

12 
21 -
(., 
(/ 

2 -

18 

V t" 

o 
2 

o 
o 
1 
o 
2 
1 
2 

1 
o 
2 
1 

2 
2 

2 
1 

2 
2 

o 
o 
1 
o 

2 

2 
1 
o 
2 

o 
2 

o 
o 
2 

I 

2 
o 

o 

o 
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J" 

25 
16 

6 
17 

17 
17 

16 

16 

11 
24 

12 

10 
16 

25 
20 

17 
16 
17 
17 
17 
17 

12 
11 
19 
26 
26 
19 

16 
5 

17 
4 

11 
17 

17 
8 

18 
8 

13 

12 

17 
17 
17 

17 
17 
17 

15 
17 
17 

17 
17 

16 

17 
7 

17 
15 
24 
17 

4 
17 

9 

o 
o 
o 

-3 
6 
o 

-1 
2 

-9 
o 

-8 
1 

-1 

3 

3 
2 

2 

12 
-2 

5 
5 

-I 
I 

-I 

o 
6 
6 

-2 
-2 

o 
10 

o 
3 

-3 
o 

-I 

-7 
3 

2 
o 

23 + 
8 + 
6 

17 

17 + 
17 + 
14 

11 

11 
24 + 
II -
9 

12 

23 

18 
17 
14 + 
8 

17 
9 

17 -t-

12 

10 
17 

24 + 
24 
18 -
15 -
4 -
6 
2 

10 -

13 + 
12 -
5 -

16 
8 

13 + 
II 
8 + 
8 + 

14 

15 

17 + 
12 -

II + 
14 

14 
16 
17 i 

17 
14 

3 

17 + 
7 

10 
13 
22+ 

16 
I -

17 

Observed 
frequency (unc.)1 

MHz 

335245.810(1.000) 
335317 .990( 1.000) 

335358.840( 1.000) 
335382.660(1.000) 

335443.680(1.000) 
335561.170(1.000) 

335705.760(1.000) 

335899.794(1.000) 

336025.866( 1.000) 
336128.625(1.000) 

336415 .690( 1.000) 
337054.733(1.000) 
3370151.082(1.000) 

337241.713(0.050) 

337356.930( 1.000) 

337883.334( 1.000) 

3381 05.280( 1.000) 
338299.524(0.100) 
338319.123(1.000) 

338319.123( 1.000) 

338802.340( 1.000) 
339002.830( 1.000) 

339976.010(1.000) 

339976.0 1O( 1.000) 
340007 .980( 1.000) 

340325.650( 1.000) 
340378.300( 1.000) 
340378.300( 1.0(0) 

3404 I 3.390( 1.000) 

340463. 170( 1.000) 
341182. 929( 1.000) 

34135 I .677(1.000) 
341464.930( 1.0(0) 

341546.460( 1.000) 

341615.020( 1.000) 

342499. 244( 1.0(0) 

342740.070( 1.000 I 

343079.843( I .0(0) 

343 .. HO.530(] .000; 

Calculated 
frequency (unc.)1 

MHz 

335131.567(0.132) 
335218.959( 1.320) 

335245.052(0.044) 
335318.116(0.037) 

335358.730(0.037) 

335382.555(0.063 ) 

335442.477(0.029) 

335560.428(0.256) 

335566.577(0.064) 
335579.281 (4.351) 

335705.913(0.053) 
335874.229(0.012) 
335899.351(0.261) 

335967.713 (0.257) 
336001.878(0.149) 

336024.885(0.241 ) 
336126.708(0.225) 
336285.139(7.300) 

336415.694{0.058) 
337055.312(0.332) 
337080.885(0.272) 

337152.069{0.028) 

337241.779(0.014) 

337356.706(0.133) 
337374.219(0.158) 

337540.843(0.324) 
337865.927(0.239) 
337882.691 (0.232) 
337932.263(4.231 ) 

337942.680(3.931) 

338103.325(0.036) 
338299.426(0.015) 
3383 I 8.371 (0.285) 

338319.580(0.285) 
338359.122(6.481 ) 

338802.931 (0.119) 
339002.673(0.014 ) 
339338.958(2.875) 

339592,.796(0.051) . 

339975.542(0.014) 

339975.542(0.014 ) 

340007.799(0.280) 

340223.128(0.107) 
340326.081 (0.082) 
3403 78.418(0.264) 

340378.528(0.264 ) 
340411.941 (0.036) 

340456.851 (8.607) 
340462.864(0.251 ) 
341182.77J(0.271) 

34135 I .541 (0.570) 
34 I 465. I 78(0.041) 

341546.953(0.098) 
341610.458(6.585) 

341615.414(0.041 ) 
341834.437(7.708) 

342499.252(0.298} 

342739.672(0.09 \) 
343058.67 I (4.668) 
343079.000(0.6 I 3) 

343193.4 I 2(2.429) 
343259.748(0.042) 
3..j.3408.504(O.076) 

Line 

strengtha 

15.7526 
73.7762 

0.1596 
113.4590 

113.3600 

115.0930 
0.2481 

90.5942 

0.2050 

0.3438 

5.1189 
0.0394 

95.3046 

15.3729 
12.1482 

110.1400 
102.4870 

88.4225 

112.7310 
97.5720 

108.9590 

0.0007 
4.9270 

11.6085 
16.3913 

16.3194 
9.2547 

103.0860 
0.3965 

72.7424 

3.\493 
4.9623 

110.9710 

110.9710 
0.7685 

11.0007 
2.2357 
7.9137 

2.9040 
2.3424 

2.3424 
112.0640 

10.3497 
14.5542 

104.7300 

104.7300 
0.1227 

0.001 I 
112.8340 
109.0960 

81.8907 
16.1867 

9.6762 
0.02I8 

16.2643 

0.0007 
99.5476 

8.9934 
20.2537 

103.6050 
2.2404 

3.1719 
16.3()49 

Energy 
lower st.f 

cm- 1 

223.313 
469.029 

156.490 
96.495 

96.442 
240.056 

101.666 

399.987 

184.073 
446.076 

196.186 
37.864 

385.847 

366.067 
291.743 

360.865 
357.039 
492.146 

238.683 
469.807 
.354.440 

50.231 
45.089 

278.782 
240.Dl3 

382.811 
270.539 

349.131 
277.822 

589.264 

156.091 
45.044 

409.319 

409.319 
305.874 

266.469 
24.095 

315.653 

195.266 
24.043 

24.043 

379.680 

254.805 
240.056 
422.213 

422.213 
112.855 

338.163 
359.009 
353.202 

525.564 
96.495 

243.795 
290.221 

96.442 
282.441 

447.221 

233.436 
465.618 
374.787 

260.546 
154.162 

238.683 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BcL93 

MAE87 

BEL93 

BEL93 

BEL93 
MAE87 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
DEL9J 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
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TABLE II. (Continued.) 

1 

o 

o 
1 
2 
2 
1 
2 

2 

2 
I 

2 

1 

1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

I 

o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 

J' 

10 
18 
14 
lR 
18 
18 

18 

2 
10 

13 
13 
7 

12 

18 
18 

18 
18 

16 
18 
11 

18 
18 

18 
18 

18 
18 

18 
18 

18 

18 

18 
18 

18 
18 

18 
10 
18 

18 
18 

18 
18 

18 
18 

18 

18 
18 

18 
18 
18 

18 
18 

18 
18 

3 
18 

18 
18 
18 
18 

18 
18 

18 

-2 
-2 

4 
? 

2 
4 
4 
3 

2 
4 

-1 
3 
4 

-10 

-13 

-3 
-12 

2 
4 

10 
10 

9 
9 
7 

11 
11 
6 

-11 
14 

14 

13 
13 
13 

12 
4 

11 
12 
12 

-13 

10 
-12 
-II 

11 
11 

-10 

8 

8 

-9 
10 

10 

-8 
9 
9 
8 

-7 
7 

17 

11 
17 -

17 -
15 -

14 + 
6 
1 
8 + 

10 
12 
5 + 
9 

6 
16 
7 

16 + 
17 
8 

8 + 
9 -
9 -

10+ 

11 
7 -

8 + 
I? 

8 
4 + 
5 -
5 -
6 + 
6 
7 
7 
8 

6 + 
7 -
5 
9 
6 
7 
7 -

8 + 
8 

10 

10+ 
11 

9 
8 + 
9 -

10 

1 + 
10 
9 -

10+ 
11 
10+ 
II -
11 
12 + 

V t" 

o 

o 
1 
2 
2 
1 
2 

2 
1 
2 

2 

1 

1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 

o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 

J" 

9 
17 
14 
17 

17 
17 

17 
7 

3 
9 

13 
12 
6 

12 
17 
17 

17 
17 

15 
17 
11 

17 
17 

17 

17 

17 
17 

17 
17 

17 
17 

17 
17 
17 

17 
17 
10 
17 

17 

17 
17 

17 

17 
17 
17 

17 
17 

17 
17 
17 

17 
17 

17 
17 

2 
17 

17 
17 
17 
17 

17 

17 

17 

KLEINER, LOVAS, AND GODEFROID 

-1 
-2 

? 

2 
4 
4 

-2 
-2 

1 
3 
1 
2 
3 

-10 
-13 

-3 
-12 

o 
2 
3 

10 
10 

9 
9 
7 

11 
11 
6 

-11 
14 

14 

13 

13 
13 

12 

3 
11 

12 
12 

-13 

10 
-12 
-11 

11 
II 

-10 

8 

-9 
10 

10 
9 
1 

-8 
9 
9 
8 
8 
8 

-7 
7 

16 
12 
16 -

16 -
14 -

13 + 
5 
2 
9 + 

11 
12 
4 + 

10 
7 
5 

15 
6 

15 + 
16 
9 

7 + 
8 -
8 -
9 + 

10 
6 -
7 + 

11 

7 
3 + 
4 -
4 -
5 + 
5 
6 
8 
7 

5 + 
6 -
4 

6 
6 -
7 + 
7 
9 
9 + 

10 

8 

7 + 
8 -
9 
2 + 
9 
8 -
9 + 

10 
9 + 

10 -

10 

11 + 

Observed 
frequency (unc.)/ 

MHz 

343780.080(1.000) 

141803080(1000) 

343832.840(1.000) 
344021.722(1.000) 

344066.295(1.000) 

345111.770(1.000) 

345477.700(1.000) 

345633.900( 1.000) 
345850.840( 1.000) 

346030.500( 1.000) 

346064.930(1.000) 

346161.070(1.000) 
346161.070(1.000) 

346270.160(1.000) 

346270.160(1.000) 

346450.920( 1.000) 
346509.210(1.000) 

346509.210(1.000) 

346653.110(1.000) 

346653.110(1.000) 

346675 .220( 1.000) 

346756.600( 1.000) 
346756.600( 1.000) 

346756.600( 1.000) 

346806.450(1.000) 

346806.450( 1.000) 
346806.450( 1.000) 

346848.120(1.000) 
346848.120(1.000) 
346893.420( 1.000) 
346893.420( 1.000) 

346893.420( 1.000) 
346934.270( 1.000) 

346957 .380( 1.000) 

Calculated 
frequency (unc.)/ 

MHz 

343417.585(0.034) 

343779.365(0.032) 
343789.820(0.087) 
343802 .717(0.032) 

343833.195(0.046) 
344021.376(0.267) 
344066.903(0.267) 
344233.770(0.058) 

344265.441 (6.056) 
344348.206(0.046) 

344699.579(0.084) 
344969.091 (0.084) 
345111.822(0.047) 
345478.286(0.081) 

345634.046(0.606) 
345850.024(0.215) 

345991.914(0.240) 
346030.011(0.150) 
346064.845(0.689) 

346065.513(0.051) 
346138.424(0.080) 

346160.602(0.089) 
346160.602(0.089) 

346269.356(0.073) 
346269.357(0.073) 

346451.189(0.057) 
346509 .344(0.119) 

346509.344(0.119) 
346591.178(0.049) 

346604.524(0.121) 
346614.688(0.143) 

346614.688(0.143) 
346652.103(0.113) 
346652.103(0.113) 
346672.260(0.111) 

346675.863(0.094) 
346693.323(0.079) 
346697.550(0.080) 

3.46702.191(0.094) 
346702.191(0.094) 
346721.645(0.113) 
346741.966(0.069) 

346744.036(0.094) 
346754.455(0.081 ) 
346755.860(0.081) 

346755.860(0.081) 
346763.871 (0.069) 

346775.554(0.066) 

346781.113(0.061) 
346781.113(0.061 ) 

346786.998(0.059) 
346805.407(0.070) 

346805.408(0.070) 
346807.950(0.059) 

346810.647(2.456) 
346838.995(0.049) 
346849.011(0.059) 
346849.011(0.059) 
346892.149(0.050) 
346893.767(0.049) 
346893.767(0.049) 

346934.186(0.041) 

346957.516(0.041 ) 
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Line 

strengtha 

2.8302 
112.3290 

8.3084 
112.2840 

112.9830 
110.0320 

110.0330 

0.0017 

0.0001 
1.9613 

7.6240 
0.3416 
3.3495 
6.9411 

79.4369 

54.9138 
110.0620 

63.6825 
14.9078 

111.2550 
6.2586 

79.1732 
79.1732 

85.8219 
85.8219 

97.0605 
71.6025 

71.6025 
101.5850 

71.5434 

45.0650 

45.0650 

54.5508 
54.5508 
54.5447 
63.3351 

5.5745 
71.4150 

63.3239 
63.3239 
54.5274 
78.7823 

63.3082 
71.3907 
71.3890 

71.3890 
78.7732 

91.5768 
91.5345 
91.5345 

85.4513 
78.7524 

78.7524 
85.4391 

2.1998 
91.4199 
85.4194 
85.4194 
91.3904 
91.3916 

91.3916 

96.6763 

96.6661 

Energy 

lower st./ 
cm- I 

173.625 
104.237 
223.730 
104.229 

246.976 
396.737 

396.739 

167.673 

266.787 
173.134 

214.677 

192.278 
162.553 

206.274 
516.236 

503.988 
367.315 
465.419 

332.271 
246.557 
198.521 

397.054 
397.054 

367.762 
367.762 

317.903 
429.070 

429.070 
297.930 

429.476 

404.657 
404.657 

362.568 
362.568 
362.531 

323.562 
191.417 
287.677 

323.553 
323.553 
362.497 
254.876 

323.498 
287.611 
287.627 

287.627 
254.838 

340.645 
341.122 
341.122 

225.173 
254.809 

254.809 
225.168 

260.427 
198.613 

225.113 
225.113 
198.568 
198.549 
198.549 

175.157 

175.117 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 



TABLE II. (Continued.) 

o 
o 
2 
2 

o 
o 
o 
o 

1 
o 
2 
1 
o 

1 
1 
o 

1 
o 
o 
1 
o 
o 

1 
o 
1 
2 
1 
o 
o 
2 

1 
o 

1 
1 
o 
o 

2 

2 

2 

1 
2 

l' 

18 
18 
18 
18 

20 
18 
18 
18 
18 
18 
18 
18 
9 

19 
18 
18 
18 
19 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
14 
8 

18 
18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 
18 
18 
18 
18 
15 

18 
18 
18 
18 

6 
18 
18 
18 

20 
4 

18 
18 

Ka' 

7 
7 
7 
7 

2 
6 
6 

-6 
12 
12 
6 
4 
4 
o 

-4 
5 

13 
o 

-5 
-10 

5 
5 
9 

-5 
5 
7 
7 
3 
o 
2 
4 

-3 
4 

2 

-6 
13 
13 

-4 
12 
10 

-9 
4 
4 
4 

9 
11 
12 
12 

-7 
1 

-8 
-6 

6 
6 

4 

3 
4 

-3 
4 

o 
4 

11 -
12 
11 -
12"t-

18 
13-
12 + 
12 
6 + 
7 -

13 
14 
6 

19 + 
14 
13 
5 

19 
14 
9 

14 + 
13-
9 

13 
14 
12 + 
11 -

16 + 
19 
13 -

16 
15 -

17 
13 
6 + 
5 -

15 
6 
8 

10 
14 
14 + 
4 

10 
7 
6 + 
7 -

12 
15 

11 
12 
13 -
12 + 

16 + 
15 
15 

20 + 
1 

14 + 
13 -

V t" 

o 
o 
2. 
2 

o 
o 
o 
o 

1 
o 
2 

1 

o 

1 
1 
o 

1 
o 
o 
1 
o 
o 

o 
1 
2 

o 
o 
2 

1 
o 
1 
1 
1 
o 
o 
1. 
2 
1 
2 
2 

2 

1 
2 
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J" 

17 
17 
17 
17 

20 
17 
17 
17 
17 
17 
17 
17 
9 

18 
17 
17 
17 
18 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
14 
8 

17 
17 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
7 

17 
17 
17 
17 
17 
14 

17 
17 
17 
17 

6 
17 
17 
17 

19 
4 

17 
17 

7 
7 
7 

-1 
6 
6 

-6 
12 
12 
6 
4 
3 

-4 
5 

13 
-1 
-5 

-10 
5 
5 
9 

-5 

7 
7 
3 
1 

3 
-3 

4 
2 

-6 
13 
13 
-4 
12 
10 

-9 
4 

4 

3 
9 

11 
12 
12 

-7 
-2 
-8 
-6 

6 

4 

-3 

lO­
II 
10 
11 "t-

20 
12-
11 + 
11 
5 + 
6 -

12 
13 
7 

18 + 
13 
12 
4 

18 
13 
8 

13 + 
12 -
8 

12 
13 
11 + 
10-
15 + 
18 
14 + 
6 

15 
14 
16 -
12 
5 + 
4 -

14 
5 
7 
9 

13 
13+ 
5 
9 
6 
5 + 
6 -

11 
13 

10 
11 
12 -
11 + 
4 

15 + 
14 
14 

19 + 
2 

13 + 
12 

Observed 
frequency (unc.)! 

MHz 

346957.380(1.000) 
346996.970(1.000) 

347071.640(1.000) 
347071.640(1.000) 
347071.640(1.000) 
347089.940(1.000) 

347181.920(1.000) 
347217.6900.000) 

347252. 150( 1.000) 

347323.950(1.000) 

347459.630(1.000) 
347459.630(1.000) 
347519.400(1.000) 

347563.580(1.000) 

347756.850(1.000) 

347785.690(1.000) 

347957.670(1.000) 

3480 1O.330( 1.000) 

348087.540(1.000) 
348087.540(1.000) 
3,18087.540(1.000) 

348211.590(1.000) 
348229.090(1.000) 
348288.490( 1.000) 

Calculated 
frequency.(unc.)! 

MHz 

346957.518(0.041 ) 
346995.495(0.042) 
346999.536(0.312) 
346999 .~63 (0.312) 

347071.455(0.212) 
347071.508(0.035) 
347071.645 (0.035) 
347090.367(0.035) 
347117.708(0.173) 
347117.708(0.173) 
347132.652(0.035) 
347154.941 (0.262) 
347155.950(0.078) 
347169.534(0.044) 
347182.462(0.046) 
347216.828(0.041) 
347224.079(0.292) 
347240.383(0.044) 
347251.868(0.045) 
347284.087 (0.1 00) 
347288.224(0.031) 
347294.834(0.031 ) 
347322.376(0.077) 
347345.680(0.031) 
347349.245(0.031) 
347459.306(0.052) 
347459.308(0.052) 
347519.147(0.031) 
347532.601 (0.066) 
347535.772(2.953) 
347538.318{0.078) 
347563.293(0.031) 
31\7650.331(0.030) 

347656.976(0.198) 
347666.198(0.048) 
347666.243(0.260) 
347666.244(0.260) 
347756.286(0.030) 
34776;3.704(0.198) " 
347784.730(0.101) 
347818.922(0.082) 
347830.918(0.030) 
347838.953(0.030) 
347851.257(0.079) 
347897.293(0.278) 
347956.642(0.138) 
347978.408(0.683) 
347978.408(0.683 ) 
348010.000(0.057) 
34B058.55 1 (l.B03) 

348075.997(0.066) 
348087.189(0.175) 
348087.924(0.047) 
348088.065(0.047) 

348104.344(0.079) 
348210.908(0.041) 
348229.536(0.038) 
348288.391 (0.046) 
348305.909{0.080) 
348365.781 (0.671) 
348463.056(0.081) 
348570.592(0.045) 
348577 .770(0.045) 

Line 
strengtha 

96.6661 
96.6432 
96.5375 
96.537.:'5 

2.8£-5 
101.2370 
101.2370 
101.2230 
63.2557 
63.2557 

101.2030 
108.2180 

4.8856 
17.3872 

108.5990 
105.1410 
54.4227 
17.3002 

105.2540 
78.6031 

105.0970 
105.0970 
85.2953 

105.0620 
105.0660 
96.4442 
96.4442 

110.6550 
17.4767 
8.3509 
4.1868 

110.5410 
108.21\10 

108.5590 
101.0470 
54.2851 
54.2851 

106.7260 
62.9825 
78.3905 
85.0053 

106.7480 
108.2410 

3.4709 
84.7686 
70.9523 
62.7697 
62.7697 
96.2087 
1O.4.:'51B 

90.8564 
100.1680 
100.7220 
100.7220 

2.7261 
110.6890 
107.8970 
110.6740 

1.9324 
20.0496 

1.0516 
104.4930 
104.4930 

Energy 
lower st./ 

cm- 1 

175.117 
175.092 
437.662 
437.662 

131.993 
154.814 
154.814 
154.812 
464.036 
464.036 
154.757 
387.319 
184.962 
107.837 
266.695 
280.638 
503.117 
107.885 
280.103 
396.319 
137.638 
137.638 
366.385 
137.597 
137.576 
317.269 
317.269 
112.646 
250.138 
324.420 
179.155 
112.617 
123.596 

366.973 
296.558 
502.226 
502.226 
123.539 
463.794 
395.385 
366.241 
123.564 
123.608 
173.994 
491.421 
427.840 
587.861 
587.861 
316.303 
32B.6B2 

339.519 
422.533 
296.486 
296.486 

169.480 
254.731 
266.154 
256.161 
165.612 
377.545 
162.389 
279.065 
279.065 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
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TABLE II. (Continued.) 

2 
2 
1 

2 

1 

2 
o 
o 
o 
2 
o 
2 
o 
o 
2 
2 

2 

o 
1 
2 
2 
o 
o 
o 

2 
o 
o 
2 
1 
2 
2 
'2 
2 
2 
1 
o 
o 

2. 

o 
1 

1 
o 
o 

o 
o 

J' 

19 
4 

18 
18 

9 
18 

18 
10 
14 

18 

18 
25 
18 
18 

24 

18 
21 

18 

13 

18 
18 

18 
18 

6 
18 

18 
18 

16 
13 

6 
23 
21 

19 
19 

13 

19 
18 
18 

18 
18 

18 
19 

19 
19 
21 

19 
18 

18 
19 
12 

IS 
19 

19 
21 

18 
18 

IS 
18 

3 

18 
IS 
21 

13 

o 
2 

Jj 

o 
4 
1 
2 
2 
3 

3 

o 
1 

-2 
o 
"2 

8 

-1 

11 
11 

2 
2 

2 
-1 

10 

10 
1 
o 
o 

-2 
o 

-·11 
-2 
II 

-I 

o 
-1 

-.\. 
-11 

19 + 
2 

16 + 
15 -

9 
14 + 
17 -

9 
13-

16 
15 -

22 
15 -

15 
23 -

17 
21 
17-

12 

18 
16 

11 
15 -

4 + 
17 
7 -
8 + 

14 
12 -

3 -

20 -

19 
19 

19 + 
10 
19 + 
11 -
10+ 

12 

8 + 
9 -

19 

19 
19 + 
20 

19 + 
7 

16 

9 
10 

16 + 
19 

19 
20 

16 

16 + 
15 

6 

I 
14 

13 
20 -

12 

UtI! 

2 
2 
1 

2 

1 
2 
o 
o 
o 
2 
o 
2 

o 
o 
2 
1. 

2 
1 
o 
1 
2 
2 

o 
o 
o 
2 
2 
a 
o 
2 

2 
2 
2 
2 
2 
1 
o 
o 
2 
1 

2 

2 
o 
I 
2 

1 
o 
o 

2 
o 
o 

J" 

18 
4 

17 
17 

8 
17 

17 

9 
13 
17 

17 
25 
17 

17 
24 

17 
21 
17 

12 

17 
11 

17 
17 

5 
17 

17 
17 

15 
12 

5 
23 
20 
18 

18 
12 

18 
17 
17 

17 

17 

17 
18 

18 
18 

20 
18 
17 

17 

18 

P 
17 
IS 
18 
20 

17 
17 
17 
17 

3 
17 

17 
20 
12 

KLEINER, LOVAS, AND GODEFROID 

-3 

Jj 

-1 
4 

-2 
3 

3 
a 

-1 
1 
1 
o 
1. 

8 

2 
-1 
11 
11 

-2 
1 

2 
2 

-1 

2 

7 

10 
10 

1 

o 
o 

-1 
o 

-11 
-2 
II 

2 
-1 

a 
2 

-4 
-12 

-3 

6 
2 
o 

18 + 
2 

15 + 
1-1 -

8 
13 + 
16 -

9 

12 ---: 
15 
14 -

24 
14 -

14 

24 + 
. 16 

21 
16 -

11 
17 
15 

10 
14 -

3 + 
16 
6 -

7 + 
14 
11 -

4 -
21 + 
17 
18 

18 + 
10 

18 + 
10 -
9 + 

11 
7 + 
8 -

18 

18 
18 + 
20 
18 + 
6 

15 
8 

10 

15 + 
18 

18 
19 

15 
15 + 
14 

I 
13 
12 
19 -

12 

Observed 
frequency (unc.)/ 

MHz 

348748.709(1.000) 
348855 .300( 1.000) 

349062.310(1.000) 

349320.220( 1.000) 

349600.920(1.000) 
349649.790(1.000) 

349753.214( 1.000) 

350134.530(1.000) 
350134.530(1.000) 

350362.91 O( 1.000) 

350445.940(1.000) 

350940.930(1.000) 

351118.650(1.000) 

3513l3.380(1.000) 
351313.380(1.000) 

351574.510(1.000) 

352232.100(1.000) 

352664.580( 1.000) 
352693.703(1.000) 
352693. 703( 1.000) 

353005.461(1.000) 

353171.615(1.000) 
353171.615(1.000) 
353295.710(1.000) 

353387 .280( 1.000) 
353425.950(1.000) 

353536.01 O( 1.000) 
353615.287( 1.000) 

353735.310(1.000) 
353928.304( 1.000) 

35445S.720( 1.000) 

354524.990( 1.000) 

354813.010(1.000) 
354S45.880(1.000) 

3551 06.035( 1.000) 

355354.314(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

348592.689(0.080) 
348596.603(6.717) 
348749.064(0.l31) 
348855.624(0.044 ) 

348937.081(1.898) 
349062.587(0.044) 

349320.394(0.050) 

349377.783(0.040) 

349600.511(0.069) 
349649.733(0.044) 

349752.089(0.131) 
349845.016(0.302) 
350133.399(0.032) 
350 l34.351 (0.032) 

350322.818(4.116) 
350362.811(0.033) . 

350371.733(4.503) 
350445.759(0.033) 

350572.208(0.015) 

350584.887(0.352) 
350601.484(0.764) 

350882.649(0.238) 
350940.560(0.056) 

350944.913(0.016) 
351118.986(0.045) 

351314.054(0.451) 
351314.054(0.451) 

351536.204(0.038) 
351574.222(0.016) 

351588.995(0.016) 

351698.906(4.558) 
352132.779(4.434) 
352231.950(0.046) 
352251.195(0.046) 
352319.190(3.191) 

352664.627(0.078) 
352694.260(0.288) 
352694.646(0.288) 

353004.884(0.231) 
353170.824(0.329) 

353170.897(0.329) 
353296.395(0.073) 

353387.444(0.046) 
353426.218(0.046) 

353428.320(1.614) 
353536.214(0.078) 

353619.136(0.859) 
353734.733(0.055) 
353928.235(0.787) 
354087.756(0.013 ) 

354457.618(0.069) 
354461.245(0.263 ) 

354525.411 (0.072) 
354736.319(0.158) 

354812.882(0.035) 
354844.330(0.035) 

354850.370(0.295) 
354889687(0 864) 

354938.310(7.130) 

355105.944(0.278) 
355353.257(0.279) 
355371.022(0.083 ) 

355454.086(0.023) 
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Line 

strengtha 

15.5460 
0.0112 

108.2680 
107.8190 

0.0067 

107.8200 
114.0920 

1.7522 

5.6355 
109.9830 

108.2790 

0.0002 
110.6720 
110.5620 

l3.3125 

113.1810 
6.7927 

113.1220 

5.4248 

104.3820 
107.4070 

89.0211 
110.7100 

3.3479 
112.6750 

69.3286 
69.3286 
0.0042 
5.4515 

3.3421 

18.9483 
6.8495 

119.7120 
119.6050 

4.0401 

121.4240 

88.9177 
88.9187 

93.3754 

75.810S 
75.8108 

118.8440 

119.7670 
119.6590 

18.4999 
121.5000 
69.0519 

111.4440 
87.2467 

0.0225 

113.0820 
116.3230 

118.9660 
10.1140 

112.5180 
112.4780 

105.0190 
60 SfifiR 

0.0032 

102.1640 
97.4617 

10.7236 
0.0003 

Energy 
lower st./ 

cm- 1 

251.408 

287.223 

381.452 
265.175 

287.553 
265.188 

244.993 

171.623 
204.675 

254.805 

381.536 
213.403 
112.878 
112.855 
445.584 

101.924 
409.388 

101.893 
52.961 

370.795 
376.688 

459.196 
254.979 

15.962 
244.285 

546.484 
546.484 

83.185 
52.918 

15.941 

449.694 
415.706 

107.885 
107.S37 
32S.986 

251.408 

456.416 
456.416 

431.969 

510.201 

510.201 
250.138 

107.680 
107.628 

396.335 
251.243 
544.117 

248.818 
569.025 

45.089 

24S.792 
372.073 

249.905 

283.039 
106.082 
106.071 

381.471 
')7r;8RQ 

273.002 
397.051 
411.1S0 
140.50S 

49.621 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEW3 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 



TABLE II. (Continued.) 

o 
2 
1 
2 
o 
o 
2 
2 
2 
2 
2 
2 
1 
o 
2 
o 

I 
o 
2 
2 
2 
2 
2 
1 
2 
1 
o 
o 
2 
2 

2 
2 
2 
2 
2 

2 
2 
1 

2 

2 
2 

2 
:2 

I 

o 
o 

o 
I 

J' 

25 
18 
14 

19 
21 
25 
19 

18 
18 
19 
19 
7 
8 

10 
6 

19 
20 
6 

18 
18 
19 
19 
3 

19 
8 

19 
19 

19 

19 

19 
19 

6 
19 

II 
25 

17 
22 
19 
19 

9 
4 

16 
19 

13 

21 

of 
19 

6 
19 

19 
19 
15 
19 
19 

14 
13 

9 

19 
9 

2 
9 
2 

1 
2 

-8 
9 
2 

-9 
12 
1 

-2 
-2 

1 
-3 
-2 
-3 

1 

5 

1 
1 

-3 
-1 

-2 
6 
6 
o 
4 

-2 
1 
I 

to 

1 

-7 
3 

-2 
2 

2 
4 

4 

-2 
-[ 

9 
J 

23 + 
9 -

13 

19 + 
20 
23 
II 
10+ 
16 + 
10 
8 
6 
6 
9 
5 

17 
18 
3 

15 
17 -

15 + 
14 -

1 + 
o 

19 + 
7 
o 

19 

19 + 
4 

18 
14 

13 + 
19 + 
3 -

16 

9 
24 -

17 + 
19 -

19 
to 

8 
3 

14 
18 

10 

20 

12 

4 

18 
18 
18 
14 
16 
IS + 
13 
12 

6 + 
II + 
8 

Ut'~ 

o 
2 
1 
2 
o 
o 
2 
2 

2 
2 
2 
2 
1 
o 
2 
o 

1 
o 
2 
2 
2 
2 
2 

2 
1 
o 
o 
2 
2 
2 
2 
2 
2 
2 
I 
2 
2 
2 
I 
2 

2 

2 

2 
2 

I 
o 
o 

2 

o 
J 
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J" 

24 
17 

13 
18 
20 

24 
18 
17 

17 
18 
18 
7 

7 
9 
6 

18 
20 

5 
17 
17 
18 
18 
4 
2 

18 
8 
2 

18 
18 
5 

18 
18 
18 
18 
7 

18 
10 
25 

16 
22 
18 
l8 

9 

15 
18 

14 
20 

4 
18 

5 
18 

18 
18 
14 

18 

18 
[3 

12 

8 

18 
8 

3 
9 

-1 
1 

-2 
-3 
-8 

9 
2 

-9 
12 

-1 
1 

-1 
-1 

3 
1 

-2 
-3 

2 
-2 

o 
-1 

2 
o 
o 

-1 
-2 

6 
6 
o 

-1 
1 
o 
2 
o 

10 

-1 

1 

-2 
2 

-1 
-7 

2 
-2 

2 
2 
1 
4 
4 
I 
o 

-2 
2 
9 
o 

Ke" p" 

22 + 
8 -

12 

18 + 
19 
22 

10 
9 + 

15 + 
9 
7 
7 

7 
9 
6 

15 
20 
3 

15 
16 -

14 + 
13 -

2 + 
1 

18 + 
8 
1 

18 

18 + 
5 

17 
13 -

12 + 
18 + 
4 -

15 

9 
25 + 
16 + 
20 + 
18 
Y 

9 
2 

14 
17 

13 

19 

4 
11 

4 

17 

17 
17 
13 -
15 -

14 + 
12 
12 

6 
5 + 

10 + 
8 

Observed 
frequency (unc.)/ 

MHz 

355579.590(1.000) 
35581O.580( 1.000) 

356163.709(1.000) 

356375.830( 1.000) 

357094.860( 1.000) 

357200.860( 1.000) 

357477.344{1.000) 
357477.344(1.000) 

357606.870(1.000) 

358378.580(1.000) 
358507.800(1.000) 

358965 .629( 1.000) 

359798.202( 1.000) 

360290.320( 1.000) 
5b05/Y.j6b( I.UUU) 

3CilJ 17.758( 1.000) 

361608.326(1.000) 

362425.830(1.000) 

362534.660( 1.000) 

362561.1 OO( 1.000) 
]li2579 RfiO( 1.000) 

363247.797(1.000) 

363315.895( 1.000) 

363546.630( 1.000) 

363985.880( 1.000) 

Calculated 
frequency (unc.)/ 

MHz 

355473.752(0.223) 
355513.372(8.094) 
355576.375(0.057) 
355580.448(0.298) 
355810.290(0.081 ) 

356124.091(0.218) 
356163.876(0.370) 
356206.006(4.326) 

356375.191(0.257) 
356387.831 (2.340) 
356474.301(1.870) 
356689.410(5.741) 
356911.011(0.046) 
356934.371 (0.0 14) 
356962.670(5.743) 
357094.800(0.045) 
357101.327(0.549) 
357200.495(0.035) 
357285.703(0.037) 
357325.836(0.253) 
357476.671(0.318) 
357478.809(0.318) 
357480.490(4.229) 

357528. 972(6.086) 
357608.153(0.096) 
357836.047(5.743) 
358150.279(0.081 ) 
358379.012(0.050) 
358507.879(0.050) 

358592.041(5.743) 

358965.012(0.280) 
359376.676(0.289) 

359376.876(0.289) 
359391.120(0.299) 
359781.802( 6.468) 

359798.262(0.370) 

359885.545(0.040) 
360021.520(4.672) 

360025.431 (0.694) 
360285:085(4.462) 

360289.204(0.089) 
j6Uj~1.1~4(U.M2) 

360418.035(5.750) 

360746.620(2.414) 

360910.068(4.671 ) 
36 1318.334(0.546) 

3614 19.591 (8.651) 

361432.865(0.266) 

361463.628(5.737) 
361609.177(0.320) 

362425.433(0.040) 

362534.2 I 9(0.039) 

362560.780(0.039) 
lA2'iR0170(0.0'ifi) 
363245.025(0.089) 

363248.210(0.293 ) 

363315.863(0.294) 
363546.679(0.017) 
363679.632(0.075) 

363852.618(0.059) 

363984.072(0.046) 

364135.788(17.399) 
364256.203(4.873 ) 

Line 
strengtha 

7.5421 
80.7137 

3.6909 
115.0070 

10.7070 
7.5348 

105.3100 
78.2578 

108.6710 
97.7018 
81.1495 

0.0634 

0.2649 
0.0429 
0.0424 
0.0604 
0.0280 
3.3555 
0.1219 

109.1700 
117.8180 
117.8180 

0.1653 
3.2E-5 

15.5977 
0.0849 
5.4£-8 

17.3629 
17.4508 

0.0250 
118.7340 

111.7560 

111.7560 
115.1190 

0.5278 
117.7480 

2.7735 
0.3191 

16.1956 
17.7065 

17.5481 
YU.32Ul 

0.1027 

2.5246 

9.1689 
111.3090 

0.0006 

10.2604 

0.012'8 
106.9700 

3.3674 

118.7040 
118.6550 
11<)4090 

6.2015 

116.6840 

116.6860 
5.9637 
0.1408 

0.0050 
3.5445 

9.5929 
1.6191 

Energy 
lower st./ 

cm- 1 Ref.b 

207.247 
480.206 

203.785 
365.684 BEL93 
140.514 BEL93 

207.223 
481.050 BEL93 
480.211 
368.251 BEL93 
503.364 
600.537 
282.441 
160.920 
29.702 

277.928 

124.535 BEL93 
274.318 
159.306 BEL93 
112.617 
360.401 
420.604 BEL93 
420.604 BEL93 
274.589 

265.061 
251.243 BEL93 
287.553 
149.645 

107.680 BEL93 
107.628 BEL93 

274.016 

370.366 BEL93 

433.567 

433.567 
364.583 

300.710 

391.022 BEL93 

180.183 
461.622 

342.431 

434.437 

249.905 BEL93 
536.950 BEL93 
293.267 

262.551 

353.677 
386.230 BEL93 

328.682 

283.257 

270.708 
458.645 BEL')) 

157.391 BEL93 
115.704 BEL93 

115.697 BEL93 
?'iR44'i RFT.en 

213.803 

408.212 BEL93 

408.216 BEL93 

61.477 BEL93 
191.654 

172.826 

167.083 BEL93 

492.065 
293.139 
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TABLE II. (Continued.) 

2 
o 
2 

1 
2 
1 
1 
2 

1 

2 

o 
o 
o 
2 
2 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
U 
1 
o 

J 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
o 

J' 

10 
14 
19 
19 
19 
19 
19 
19 
19 
3 

19 
19 
19 
16 
19 
19 
10 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

,19 
19 
lY 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

19 
19 
19 
19 
19 
19 
19 
19 
19 

19 
20 
19 

2 
-10 

2 
-13 
-12 
'-3 

10 
10 

1 
9 
9 
7 
2 

11 
11 

2 

14 
14 
7 
7 

-11 
6 

13 
13 
13 
12 
11 
12 
12 

-13 
-12 

10 
-11 

11 
11 
4 

-10 
8 

-9 

8 

10 
10 
9 

-8 
9 
9 

-7 

12 
12 
6 
6 

-6 
o 
6 

9 
13 
9 

18 
7 
8 

17 
9 + 

10-
2 

10 
11 + 
12 
15 
8 
9 + 
8 

5 + 
6 -

12 
13+ 
9 

13 
6 
7 + 
7 
8 
9 
7 + 
8 -
6 
7 

10 
8 

9 + 
15 
Y 

11 
10 
11 + 
12 -

10-
9 + 

11 
II 
10 
II + 
12 
11 + 
12 
12 
13 + 
12 
13 
7 + 
8 -

14 
13 + 
5 

13 
20 
14 

V t" 

2 
o 
2 

1 
2 
1 

1 
2 

1 

2 

o 
o 
o 
2 
2 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
U 

1 
o 

1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
1 
o 
o 
o 

J" 

10 
13 
18 
18 
18 
18 
18 
18 
18 
3 

18 
18 
18 

16 
18 
18 
9 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
l~ 

18 
18 
18 
18 

18 
18 
18 
18 
18 
18 
18 
18 

18 
18 
18 
lR 
18 
18 
18 
18 
18 

18 
19 
18 

KLEINER, LOVAS, AND GODEFROID 

-1 
1 

-10 
2 

-13 
-12 
-3 
10 
10 
-1 

9 
9 
7 
1 

11 
11 
1 

14 
14 
7 
7 

-11 
6 

13 
13 
13 
12 
11 
12 
12 

-13 
-12 

10 
-11 

11 
11 
4 

-10 
8 

-9 

8 

10 
10 
9 

-8 
9 
9 

-7 

7 
7 

12 
12 
6 
6 
2, 

-6 
1 
6 

10 
12 -

17 
6 
7 

16 
8 + 
9 
3 
9 

10+ 
11 

16 + 
7 -
8 + 
9 

4 + 
5 -

11 -
12 + 
8 

12 
5 
6 + 
6 
7 
8 
6 + 
7 -
5 
6 
9 
7 
7 
8 + 

14 
~ 

10 
9 

10+ 
11 -

9 -
8 + 

10 
10 
9 

10+ 
1I 
10+ 
11 -
11 
12 + 
11 
12 
6 + 
7 -

13 
12 + 
6 

12 
19 + 
13 

Observed 
frequency (unc.)/ 

MHz 

364495.800(1.000) 
364514.578( 1.000) 
364565.720(1.000) 
365067.140(1.000) 
365264.670(1.000) 

365396.100(1.000) 
365396.100(1.000) 

365523.700(1.000) 
365523.700(1.000) 
36:5719.130(1.000) 

365745.940(1.000) 
365745.940(1.000) 

365899.150(1.000) 
365899.1500.000) 

365954.040(1.000) 
365954.040(1.000) 
365954.040(1.000) 
365971.660(1.000) 

366013.220(1.000) 
366013.220(1.000) 
366013.220(1.000) 

366037 .660( 1.000) 

366069.430(1.000) 
366069.430(1.000) 
366069 .430( 1.000) 
366069.430(1.000) 

366119.580(1.000) 
366119.580(1.000) 
366119.580(1.000) 
366174.760( 1.000) 
366174.760(1.000) 

366174.760( 1.000) 
366229.740(1.000) 
366252.570( 1.000) 
366252.5700.000) 
366293.340(1.000) 

366389.880(1.000) 
366389 .880( 1.000) 

366411.310(1.000) 

366454.180(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

364412.160(5.765) 
364496.043(0.019) 
364515.506(0.660) 
364566.641 (0.061) 
365065.658(0.241 ) 
365264.037(0.176) 
365393.937(0.259) 
365397.097(0.110) 
365397.097(0.110) 
365431.611(5.721) 
365523.360(0.092) 
365523.362(0.092) 
36:5718.998(0.070) 
365731.818(3.136) 
365745.357(0.143) 
365745.357(0.143) 
365773.653(0.015) 

365858.322(0.178) 
365858.322(0.178) 
365864.800(0.349) 
365864.852(0.349) 
365867.575(0.143) 
365890.065(0.060) 
365899.724(0.146) 
365899.724(0.146) 
365919.759(0.144) 
365926.472(0.123) 
365952.687(0.105) 
365954.596(0.123) 
365954.596(0.123) 
365971.612(0.146) 
365997.344(0.123) 
366003.491 (0.090) 
366011.358(0.105) 
366013.696(0.106) 
366013.696(0.106) 
366020.194(0.282) 
300U2)AB(U.UYU) 

366038.Q63(0.080) . 
366055'.394(0.075) . 
366068.600(0.076) 
366068.600(0.076) 

366069.346(0.090) 
366069.349(0.090) 
366078.106(0.076) 
366117.819(0.063) 
366120.196(0.076) 
366120.196(0.076) 
366173.823(0.063) 
366174.522(0.063) 

366174.522(0.063 ) 
366229.040(0.052) 
366252.468(0.052) 
366252.472(0.052) 
366293.052(0.052) 
366369.672(0.199) 
366369.672(0.199) 
366389.502(0.044) 
366389.755(0.044) 
366396.299(0.046) 
366410.430(0.044) 
366417.251(0.054) 
366453.978(0.044) 
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Line 
strengtha 

0.1124 
5.9858 

87.7697 
117.6620 
64.4296 
72.7204 

116.4030 
87.3807 
87.3807 
0.0054 

93.6704 
93.6704 

104.3070 
9.1364 

80.1889 
80.1889 
2.2196 

55.0315 
55.0315 

103.8400 
103.8400 
80.1251 

108.5840 
64.0132 
64.0132 
64.0062 
72.3319 
79.9840 
72.3194 
72.3194 
63.9863 
72.3019 
86.9603 
79.9573 
79.9554 
79.9554 

114.8650 
~0.Y)U4 

99.0934 
93.2760 
99.0488 
99.0488 

86.9279 
86.9279 
93.2629 
98.9288 
93.2418 
93.24124 
98.8989 
98.8389 

98.8350 
103.9060 
103.8960 
103.8960 
103.8710 
72.2438 
72.2438 

108.2250 
108.2250 

3.5148 
108.2110 
18.5924 

108.1900 

Energy 
lower st./ 

cm- I 

299.584 
61.436 

527.765 
258.101 
515.524 
476.962 
378.856 
408.601 
408.601 
268.007 
379.313 
379.313 
329.459 
343.814 
440.628 
440.628 

29.702 

416.219 
416.219 
449.237 
449.237 
441.038 
309.491 
374.132 
374.132 
374.095 
335.126 
299.241 
335.118 
335.118 
374.063 
335.064 
266.442 
299.178 
299.194 
299.194 
398.899 
200.4U) 

352.213 
236.741 
352.690 
3.32.690 
266.377 
266.377 
236.737 
210.182 
236.683 

1241883 
210.139 
210.120 
210.120 
186.729 
186.690 
186.690 
186.667 
475.615 
475.615 
166.391 
166.391 
167.006 
166.390 
119.587 
166.336 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 
REL93 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
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o 

1 
o 
o 
o 
o 
2 
o 

1 
o 
o 

1 

o 

1 
o 

2 
I 
o 
o 

') 

o 
o 
o 

() 

o 
1 
o 
o 

o 

j' 

20 

19 
19 
1<) 

19 
19 

19 
19 

19 
19 

19 
19 
19 
19 

19 
10 
19 
20 

19 
19 
19 

19 
19 

19 
19 

19 
19 
19 

19 
19 
19 

19 
19 

19 
19 

19 
19 
19 
20 

19 
19 
19 
19 

4 
19 

19 
19 
19 
19 
') 1 

26 
19 
19 
19 

19 
14 
II 

7 
19 
19 
19 
19 
20 

o 
13 
5 

-1f) 

-4 
-5 
'9 

5 
5 

-5 

2 
3 
7 
7 
2 

-3 
o 

13 
13 
-6 

4 
12 

10 
-9 
-4 

9 
12 

12 
II 
4 
4 

-7 
-8 

6 

6 
-6 

3 
o 
4 

-3 
o 
:I 
4 
4 

-I 

-1 

20 

6 
14 
10 

15 
15 

10 
15 + 
14 -

14 

15 
18 -
17 + 
13 + 
12 -

8 + 
17 
20 
7 + 
6 -

14 

16 -

7 

9 
11 
16 
11 
7 + 
8 -
8 

15 + 
15 
13 
12 
14 -

13 + 
13 
17 + 
20 + 
16 
18 -

15 + 
14 -

2 + 
16 

19 

17 + 
16 -

15 + 
IS -

23 
18 
18 -

17 
16 -

13 
10 
5 + 

18 
16 -

16 
12 

20 

V r" 

o 

1 
o 
o 
o 
o 
2 
o 

1 
o 
o 

1 

o 

I 
o 
2 
2 

2 
I 
o 
o 

2 

2 

1 

o 
o 
o 

o 

o 
I 
o 
o 
2 
o 

MICROWAVE SPECTRUM OF ACETALDEHYDE 1193 

i" 

19 

18 
18 
lR 
18 
18 

18 
18 

18 
18 

18 

18 
18 

18 
18 

18 
19 

18 
18 
18 

18 
18 

18 
18 

18 
18 
18 

18 
18 
18 

18 
18 

18 
18 

18 
18 
18 

19 

18 

18 
18 
18 

18 

18 
18 

18 
18 
11 

26 

18 

18 
18 

18 
13 
II 

6 
18 
18 

18 
18 

19 

-I 

13 

5 
-10 
-4 
-5 

9 

-5 
5 
2 
3 

7 

-3 
I 

13 
13 
-6 

4 
12 

10 
-9 
-4 

9 
12 

12 
II 
4 
4 

-7 
-8 

6 
6 

-6 
3 
1 
4 
1 

1 
-3 
o 
3 

4 
4 
1 

-2 

-I 
-1 

2 
-1 

3 

-I 

19 

13 
q 

14 
14 

9 
14 + 
[3 -

13 

14 
17 -
[6 + 
12 + 
11 -
9 + 

16 
19 
6 + 
5 -

lJ 

15 -

6 
8 

10 
15 

10 
6 + 
7 -
7 

14 + 
14 
12 

11 
13-
12 + 
12 
16 + 
19 ~ 

15 
17 -

14 + 
13-
3 -:­

IS 
18 

16 + 
15 -

14 7" 

19 -l--

25 
17 
17-
16 
15 -

13 

II 
4 -l-­

[ 7 
15 -

15 

11 
19 

Observed 
frequency (unc.)/ 

MHz 

366470.530(1.000) 
366505.420( 1.000) 
366580.530(1.000) 
'l,()()'iROS~0(1000) 

366580.530( 1.000) 

366655.200(1.000) 

366731.061(1.000) 
366785.370( 1.000) 

366817.310(1.000) 

366937.790(1.000) 
366937.790(1.000) 
366992.740(1.000) 

367049.800(1.000) 

367079.630(1.000) 

367148.720(1.000) 
367235.199(1.000) 

367263.840(1.000) 
367263.8400.000) 
367263.840(1.000) 
367325.440(1.000) 

367325.440( I .000) 
367343.640(1.000) 

367412.310(1.000) 
367468.620(1.000) 

367468.620(1.000) 

367622.220( 1.000) 
367701.960(1.000) 

367942.190(1.000) 
367997 .190( 1.000) 
368006.830( 1.000) 

368048.970( I .000) 

368133.2 I 4( 1.000) 

368304. 190( 1.000) 
368602.420(1.000) 

368989.430(1.000) 

369076.7100.000) 
369149.260(1.000) 

369444.223( 1.000) 

369790.380( 1.000) 
369889.290(1.000) 
370 I 08.790( 1.000) 

370120.21 O( 1.000) 
370431.166( 1.000) 

370502.21 O( 1.000) 

Calculated 
frequency (unc.)! 

MHz 

366470.520(0.053) 

366505.270(0.3 I 8) 
366579.221(0.050) 
'l,nn'iRO'l,44(O 11 q) 

366580.412(0.056) 

366586.823(0.055) 

366598.033(0.094) 
366645.088(0.039) 

366655.901(0.039) 
366708.341 (0.039) 

366710.632(0.039) 
36673 I .929(0.228) 
366783.88 I (0.038) 

366790.819(0.065) 
366790.823(0.065) 
366810.256(0.015) 
366817.210(0.038) 
366873.092(0.080) 

366937.939(0.288) 
366937.942(0.288) 
366992.754(0.05S) 

367049.550(0.037) 
367066.836(0.221) 

367079.915(0.120) 
367142.268(0.098) 

367149.022(0.037) 
367235.004(0.286) 

367263.021(0.749) 
367263.021 (0.749) 
367263.924(0.159) 

367323.692(0.037) 

367326.724(0.037) 
367344.307(0.068) 

3674 I 2.366(0.080) 
367466.683(0.058) 

367466.943(0.058) 
367473.511 (0. 186) 
367477.339(0.049) 

367624.739(0.095) . 
367702.567(0.047) 

36794 I .905(0.059) 
367996.110(0.055) 
368007.779(0.055) 

368034.240(2.469) 
368048.488(0.057) 

368120.894(0.394) 
368133.733(0.151 ) 

368304.079(0.054 ) 
368602.223(0.055) 
36S6S3.92-1(1j.3S 1) 

368749.345(0.376) 
368989.347(0.040) 

369076.513(0.040) 
369148.792(0.053) 

369443.643(0.154) 
369609.441 (0.036) 

369762.231 (5.787) 

369790.016(0.015 ) 
369889.8 I 5(0.054) 
370108.361 (0.039) 

370120.412(0.039) 
370429.925(0.253 ) 

370501.877(0.056) 

Line 
strengtha 

18.4939 
63.8660 

11 1.9210 
Rf.7f.'" 

115.2090 
112.0420 

93.1088 
111.8810 

111.8810 
111.8390 

111.8430 

114.7030 
117.1340 

103.6590 
103.6590 

2.2786 
117.0840 

18.7423 

63.7087 
63.7087 

lOS.0270 

114.8570 
71.9359 

86.5356 
92.7960 

113.1320 
92.5619 
71.6922 
71.6922 
79.4743 

114.8570 

113.1510 
103.4130 

98.3286 
107.6840 

107.6840 

107.1010 
117.1870 

16.6132 
114.4880 

120.4010 
111.2520 

111.2520 
2.4333 

116.9980 

110.6160 
114.5800 

114.4280 
114.4290 

16.5312 

4.8£-5 

119.4570 

119.3950 
116.3370 

114.5970 
0.0005 
0.1\08 

3.5580 
118.9220 
117.1600 

117.1140 
96.3485 

126.0360 

Energy 
lower st.f 

cm- 1 

119.634 

514.699 
292.220 
4079m 

278.276 
291.686 

377.970 
149.222 

149.223 
149.183 

149.162 

378.569 
124.238 

328.859 
328.859 

29.650 
124.210 
261.923 

513.823 
513.823 
30S.US 

135.193 
475.394 

406.986 
377.843 

135.139 
503.025 

599.468 
599.46R 
439.446 
135.210 

135.166 
327.911 

351.130 
308.097 

308.097 
434.144 
266.346 

263.172 

277.770 
256.645 
290.692 

290.693 
262.3 I 3 
267.778 

382.490 

393.085 

276.812 
276.831 
119.852 

229.831 
113.611 

113.582 
266.469 

393.202 
58.307 

306.506 
19.835 

255.997 
124.557 

124.535 
470.900 

119.634 

BEL93 
BEL93 
BEL93 
REl.91 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
REL91 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
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TABLE II. (Continued.) 

2 
o 
2 
2 

1 
o 
2 
2 
o 
o 
1 

1 
2 
2 
o 
1 

2 
2 

2 
2 
2 
o 
o 
2 
2 
1 
2 
2 

2 
o 
o 
2 
1 

2 
2 
2 
2 

o 
2 
o 
2 

2 
o 

2 

2 

2 

I 
o 
2 

l' 

19 
20 
19 
19 
19 
20 
15 
7 

23 
19 
20 
20 
:20 
20 
19 
19 
21 

11 
20 
19 
25 

19 
19 
20 
13 
20 
20 
19 
19 
20 
18 
19 
19 
19 
19 
19 
11 
20 
19 
19 
20 
20 
20 
20 
20 
17 

10 
15 
7 

12 

12 
14 
I 

19 
20 
20 
19 
16 
19 
20 

4 
15 
20 

-5 
1 

11 
11 
3 

2 
3 
o 
2 
o 
o 
1 

o 
8 
8 
2 

2 
o 
7 
1 

10 
10 

-1 
2 

-3 
11 

-11 
-2 

1 
2 
5 
2 
2 

-12 
2 
1 
6 

-4 
12 
-~ 

1 
-9 

2 

-2 
-3 

-2 
-1 

9 

-3 

14 
20 + 

8 -
9 + 

16 -
20 + 
14 
4 -

23 
17 
20 
20 + 
:20 
20 + 
12 
11 + 
19 

9 + 
20 
13 
24 

9 + 
10-
20 
11 
18 
10 
8 

17 
20 + 
18 + 
17 + 
15 
17 
17 + 
7 

10 
20 + 
14 
16 
9 

12 

20 
11 
20 + 
16 -

9 
14 
4 

11 

10 
13 
o 

17 + 
16 + 
15 -
18 -
1\ -
10 -
17 -

14 -
19 

Vt" 

2 
o 
2 
2 

1 
o 
2 
2 
o 
o 

2 
2 
o 
1 

2 
2 

2 
2 
2 
o 
o 
2 
2 
1 
2 
2 
1 
2 
o 
o 
2 

2 
2 
2 
L 

o 
2 
o 
2 

2 
o 

2 

2 
2 
2 
2 
2 

1 
o 
2 

j" 

18 
19 
18 
18 
18 
19 
14 
6 

23 
18 
19 
19 
lY 

19 
18 
18 
21 

10 
19 
18 
25 

18 
18 
19 
12 
19 
19 
18 
18 
19 
17 
18 
18 
18 
18 
18 
10 
19 
18 
18 
19 
19 

19 
19 
19 
17 

9 
14 
6 

12 

11 
13 

1 

18 
19 
19 
18 
15 
18 
20 

3 
14 
19 

KLEINER, LOVAS, AND GODEFROID 

-5 

11 
11 
3 

-1 
2 

-1 
2 
o 
o 
1 

o 

-1 

1 
o 
7 
o 

10 
10 
-1 

11 
-11 
-2 

1 
o 
2 
5 
2 
2 

-12 
1 
o 
6 

-4 
12 
-8 

o 
-9 
o 
1 

o 
1 

-2 
-1 

-I 

1 
-1 

2 
5 

1 

9 
2 
2 
1 

-2 

13 
19 + 
7 -
8 + 

15 -
19 + 
13 
5 -

23 
16 
19 
19 + 
lY 

19 + 
11 
10+ 
21 

10 + 
19 
12 
25 + 

8 + 
9 -

19 
11 
16 
9 
7 

16 
19 + 
17+ 
16 + 
14 
16 
16 + 
6 

10 
19 + 
13 
15 
8 

11 

19 
10 
19 + 
17 T 

9 
13 
4 

12 

10 
13 

1 

16 + 
15 + 
14 -
17 -
14 -
9 -

18 + 
2 

13 -
18 

Observed 
frequency (une.)/ 

MHz 

370521.990(1.000) 

370912.800(1.000) 
370969.910(1.000) 
371056.870(1.000) 
371082.170(1.000) 

371392.744(1.000) 
371462.440( 1.000) 
371499 .120( 1.000) 
:J/l)Y().J~U(l.UUU) 

371695.060( 1.000) 
371912.481(1.000) 
371912.481(1.000) 

372636.720( 1.000) 
372716.670(1.000) 

372842.247(1.000) 
372842.247(1.000) 
372893.627(1.000) 

373287 .897( 1.000) 
373518.265( 1.000) 
373899.400(1.000) 
374054.572(1.000) 

374205 .570( 1.000) 
374226.300(1.000) 
374645.710(1.000) 
374682.450(1.000) 

375041.240(1.000) 
375121.240(1.000) 
375142.068(1.000) 

37)292.038( 1.000) 

375494.590( 1.000) 

376219.770( 1.000) 
376243 .OOO( 1.000) 

376628.987{ 1.000) 

376679.656( 1.000) 

377115.930( 1.0001 
377358.255( 1.000) 

Calculated 
frequency (une.)/ 

MHz 

370516.735(0.196) 
370521.816(0.056) 
370869.476(0.482) 
370869.477(0.482) 
370912.893(0.071 ) 
370970.037(0.095) 
371057.789(0.067) 
371082.283(0.015) 
371125.541(5.116) 
371392.760(0.705) 
371462.088(0.056) 
371498.912(0.056) 
J/1:)96.1J/(0.089) 

371694.678(0.095) 
371912.672(0.320) 
371913.329(0.320) 
3723.36.776(0.267) 

372443.183(0.058) 
372636.886(0.088) 
372715.758(0.256) 
372738.060(,j/l,j,j) 

372841.194(0.356) 
372841.428(0.356) 
372892.852(0.290) 
372918.696(0.014 ) 
373020.956(0.057) 
373287.714(0.791) 
373524. 776( 1.838) 
373899.272(0.067) 
374054.060(0.328) 
374185.319(0.700) 
374205.179(0.081 ) 
374225.985(0.300) 
374645.489(0.042) 
374682.111 (0.043) 
374750.001(0.974) 
375038.461(0.047) 
375041.976(0.113) 
37?J20.496(0.305) 
375140.699(0.354) 
375287.598(2.183) 
375292.904(0.422) 

375493.445(0.060) 
375596.400(1.156) 
375603.477(0.060) 
375722.372(3.24l) 

376139.111 (4.890) 
376219.827(0.022) 
376242.328(0.034 ) 
376369.757(5.815) 

376394.791 (0.047) 
376543.362(0.100) 
376563.182(5.540) 
376628.247(0.292) 
376656.609(0.357) 
376660.290(0.357) 
376679.873(0.277) 
376694.689(0.113) 
376709.054(5.728) 
376775.562(4.316) 
377098.697(0.077) 
377117.395(0.023) 
377357.123(0.313 ) 
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Line 
strengtha 

109.0410 
125.9170 
7i6543 
77.6543 

117.2220 
127.8380 

4.5819 
3.5455 
6.4373 

112.9780 
126.0770 
125.9580 
125.1040 

127.8980 
96.3577 
96.3589 
7.5£-6 

1.8485 
125.1980 
100.3810 

13. 1701j 

83.6995 
83.6995 

122.4820 
0.0134 
0.0303 

96.0067 
76.9157 

117.9100 
121.0470 

17.5251 
119.5020 
108.9910 
118.9140 
118.8720 
69.2105 

1.5074 
16.6529 

104.2700 
111.5030 
89.6685 

112.8850 

18.5411 
105.5120 

18.6402 
9.4854 

1.8501 
6.5507 
3.5727 
0.0972 

2.6498 
0.2959 
0.0004 

114.8450 
124.5850 
124.5850 
115.2470 

6.8212 
86.6350 
15.4214 
1.4£-6 
6.5703 

124.6210 

Energy 
lower st./ 

em- 1 

411.162 
119.587 
558.203 
558.203 
266.686 
263.172 
212.949 

19.794 
437.336 
388.383 
119.468 
119.417 
261.923 

263.036 
468.181 
468.181 
144.960 

179.367 
261.731 
443.744 
1j61.198 

521.981 
521.981 
383.897 
52.961 

136.880 
580.831 
555.912 
260.617 
377.545 
353.202 
260.616 
408.896 
117.918 
117.908 
588.727 
177.895 
263.036 
423.033 
393.307 
612.428 
492.930 

119.468 
515.251 
119.417 
354.440 

299.193 
70.636 

163.167 
314036 

187.398 
200.389 
264.426 
380.139 
432.528 
432.528 
372.320 
223.568 
492.065 
405.940 
151.581 
70.597 

382.340 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 



TABLE II. (Continued.) 

1 
2 
2 
2 

I 
2 
2 

1 
1 
o 
2 
o 
o 
2 
2 
2 
o 
2 
2 
2 

1 
o 
o 

o 
2 
2 
1 
2 

1 
2 
1 
o 
2 
1 

2 

2 

o 

1 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 

J' 

20 
20 
20 
20 
22 
10 
20 
9 

9 
22 
20 
19 
22 
20 
20 
24 
17 
20 
5 

21 
20 
20 
20 

7 
11 
12 
20 
9 

20 
20 
20 
10 
13 
20 
26 
19 
20 
20 
20 
22 
26 

20 
20 
20 
20 

20 
20 
26 
:20 

20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 

20 
20 

1 
o 
6 
6 

-1 

o 
,10 
-2 
-2 

9 

1 

3 
o 
2 

-7 
4 
4 

-2 
-2 

2 

2 

-2 
3 
4 
3 

4 
2 

-10 
3 
1 

-13 
2 
3 

-12 
10 
10 

7 
9 
9 

-3 
4 
2 

11 

II 
7 

14 
14 
11 
13 
13 
13 
12 
6 

12 
12 
11 

20 
20 + 
15 -
14 + 
21 
10 
11 

7 
7 

21 -
11 -

16 
21 
19 
17 
24 
15 
13 
2 -
1 + 

19 
19 
19 -
19 -
5 

10 
9 

17 -
7 + 

16 + 
19 
10 
8 

12 
8 

24 + 
16 -
9 

10+ 
11 -
21 -
25 

13 
14 + 
II -
12 1 

18 
16 
24 

9 -
10 + 
13 
6 + 

10 
7 -
8 + 
8 
9 

14 
8 + 
9 

10 

V t" 

1" 

2 

2 
2 

2 
2 
1 

1 
o 
2 
o 
o 
2 
2 

2 
o 
2 
2 
2 
1 

o 
o 

1 

o 
2 

2 
1 

2 

2 
1 
2 

o 
2 
1 

2 

2 
2 
1 
1 

2 
2 
o 

1 

o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
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J" 

19 
19 
19 
19 
21 

9 
19 
8 
8 

21 
19 
18 
21 
19 
19 
24 
16 
19 
6 
6 

21 
19 
19 
19 
6 

10 
13 
19 
8 

19 
19 
19 
9 

13 
19 
25 
19 
19 
19 
19 
21 
26 

19 
19 
19 
19 

19 
19 
25 
19 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

o 
o 
6 
6 
2 

-1 
10 

2 

9 
-3 
-2 

-1 
-2 
-7 

-2 
2 

2 
2 

-1 
-2 

4 
2 
4 
2 

-10 
-2 
-1 

-13 
3 
2 

-12 
10 
10 
2 
1 

7 
7 
9 
9 

-3 
4 

-3 
11 

11 

7 
14 
14 

-II 
13 
13 
13 
12 
6 

12 
12 
II 

19 
19 + 
14 -
13 + 
20 

9 
10 
8 
8 

20 -
10-
16 
20 
18 
16 
24 
15 
12 
3 -

4 + 
21 
18 
18 -
18 -
5 

10 
12 
16 -
6 + 

15 + 
18 
9 
7 

13 
7 

23 + 
17 + 
8 
9 + 

10-
10 -
26 "t-

12 
13 + 
lO­
II I 

17 
15 
23 

8 -
9 + 

12 
5 + 
6 -
9 
6 
7 + 
7 
8 

13 
7 + 
8 -
9 

Observed 
frequency (unc.)1 

MHz 

377558.329(1.000) 
378398.381(1.000) 
378398.381(1.000) 
378571.060( 1.000) 

379372.802(1.000) 

379632.190(1.000) 

380009.920(1.000) 
380034.686(1.000) 
380230.088( 1.000) 

380730.930(1.000) 

381242.930(1.000) 

381519.530(1.000) 

382485.860(1.000) 

382583 .838( 1.000) 
383063.110(1.000) 
383424.794(1.000) 

38428l.160(1.000) 

384499.300(1.000) 
384634.340(1.000) 
384634.340( 1.000) 

384723.457(1.000) 
384723.457(1.000) 
384779.690(1.000) 
384779.690(1.000) 

384802.309( 1.000) 
384943.853( 1.000) 

384980.662( 1.000) 

384980.662( 1.000) 
384990.380(1.000) 

385175.520(1.000) 

385206. 780( 1.000) 
385206. 780( 1.000) 
385206.780(1.000) 

Calculated 
frequency (unc.)1 

MHz 

377359.950(0.105) 
377557.655(0.330) 
378398.256(0.318) 
378398.609(0.318) 
378570.695(0.174) 
379122.256(2.099) 
379376.140(0.717) 
379603.876(0.050) 
379603,876(0.050) 
379632.036(0.094) 
379666.558(5.682) 
379842.822(0.048) 
380008.982(0.091) 
380034.564(0.477) 
380230.216(0.565) 
380308.679(5.437) 
380311.532(0.051) 
380730.731 (0.349) 
380902.709(6.459) 
380908.152(6.459) 
381049.201(0.686) 
381241.351(0.048) 
381270.861(0.048) 
381281.302(0.067) 
381519.268(0.039) 
381566.900(0.015) 
382315.918(8.697) 
382485.537(0.323) 
382554.612(0.045) 
382584.110(0.324) 
383062.905(0.073) 
383424.875(0.712) 
383435.975(0.062) 
384060.288(5.845) 
384280.796(0.274) 
384405.480(0.253) 
384456.322(4.265) 
384498.729(0.208) 
384634.417(0.135) . 
384634.417(0.135) 
384648.409(0.290) 
384663.279(3.009) 

384724.522(0.390) 
384724.613(0.390) 
384779.695(0.113) 
384779.699(0.113) 

384802.388(0.278) 
384944.118(0.304) 
384978.866(0.248) 
384979.741 (0.170) 

384979.741(0.170) 
384990.614(0.084) 
385099.858(0.221) 
385099.858(0.221 ) 
385131.231(0.171) 
385145.548(0.184) 
385145.548(0.184) 
385165.307(0.182) 
385175.590(0.156) 
385196.216(0.073) 
385205.527(0.157) 
385205.527(0.157) 
385206.854(0.133) 

Line 
strengtha 

18.7958 
121.1380 
118.6900 
118.6900 
11.3664 
0.0050 

97.3686 
0.3902 
0.3902 

11.8427 
2.9202 
0.0599 

11.8225 
118.6460 
122.6750 

6.2204 
0.0028 

114.3110 
0.3082 
0.3082 
0.0109 

125.0690 
125.0150 
125.8240 

3.5687 
0.0206 
0.0003 

123.2880 
3.7392 

123.2910 
124.0620 
95.9070 
0.0134 
0.0735 

73.6264 
8.2815 

14.3736 
81.4871 
95.3989 
95.3989 
11.3144 
0.2937 

111.0470 
111.0470 
101.3660 
101.3660 

122.7200 
121.4610 

8.2743 
88.5485 

88.5485 
111.4590 
64.6337 
64.6337 
88.4806 
73.1616 
73.1616 
73.1537 
81.0612 

115.5140 
81.0475 
81.0475 
88.3280 

Energy 
lower st./ 

cm- 1 

261.731 
376.571 
445.554 
445.554 
296.434 
293.267 
548.971 
165.965 
165.965 
153.849 
504.630 
124.210 
153.853 
398.283 
403.023 
452.229 

93.397 
470.707 
296.192 
296.192 
287.323 
127.797 
127.791 
270.539 
161.268 
35.928 

319.834 
420.329 
172.269 
420.335 
270.261 
539.924 
178.627 
322.176 
527.701 
223.313 
392.702 
489.145 
420.789 
420.789 
296.598 
477.781 

461.441 
461.441 
391.505 
391.505 

391.044 
411.108 
223.290 
452.828 

452.828 
341.658 
428.422 
428.422 
453.242 
386.337 
386.337 
386.301 
347.332 
321.695 
347.325 
347.325 
311.448 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
DCL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
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TABLE II. (Continued.) 

o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

o 
o 
o 
2 
o 

1 

o 
o 
o 
I 
o 
o 
o 

1 
o 

o 

J' 

20 
14 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
21 
21 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
16 
20 

20 
20 
20 
21 
20 
20 
20 
20 

20 
20 
20 
1 R 

20 
20 
20 
20 
20 
20 
20 
20 
20 

-13 
1 

-12 
10 

-11 
11 

11 
-10 

8 
-9 
10 
10 
9 
8 
8 
9 
9 

-8 

8 
8 
o 
o 

-7 
7 

7 
7 
o 

12 
12 
6 
6 

-6 
2 
6 

13 
9 

-10 
-5 

5 
2 

-4 
5 

5 
o 

-3 
-5 

7 

7 
13 
13 

? 

-6 
12 
10 

4 
-9 
12 
12 

-.+ 

7 
13 
8 

11 
9 
9 -

10 + 
10 
12 
11 
10 + 
11 
12 

12 + 
13 
11 
12 I-

12 
12 + 
13 
13 
21 + 
21 
13 
14 + 
13 -
14 
20 

8 + 
9 -

15 -
14 + 
14 
19 
15 
7 

11 
11 
16 
15 
15 
16 

16 + 
18 + 
15 
21 
18 
15 
16 
1-1 + 
13 
8 
7 

17 

15 
8 

10 
19 
17 
12 
8 + 
9 

17 

VI" 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
1 
1 
o 
o 
o 
2 
o 

1 

o 
o 
o 
I 
o 
o 
o 

1 
o 

o 

J" 

19 
13 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

19 
19 
19 
19 

19 
19 
19 
19 
20 
20 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
15 
19 

19 
19 
19 
20 
19 
19 
19 
19 

19 
19 
19 
IR 

19 
19 
19 
19 
19 
19 
19 
19 
19 

KLEINER, LOVAS, AND GODEFROID 

-13 
o 

-12 
10 

-11 
11 
11 

-10 
8 

-9 
10 
10 
9 

8 
8 
9 
9 

-8 
8 
8 
8 

-1 
-7 

7 

7 
7 
o 

12 
12 
6 
6 

-6 
2 
6 

13 
9 

-10 
-5 

-1 
-4 

5 

1 
-3 
-5 

5 
7 

7 
13 
13 

1 

-6 
12 
10 

4 
-9 
[2 

12 
-4 

6 
13 
7 

10 
8 
8 -
9 + 
9 

11 
10 
9 + 

10 
11 

11 + 
12 
10 
11 + 
11 
11 + 
12 -
12 
20 + 
20 
12 
n+ 
12 -
13 
19 
7 + 
8 -

14 -
13 + 
13 
18 
14 
6 

10 
10 
15 
14 
14 
1.:5 

15 + 
17 + 
14 -
20 
17 
14 
15 
13 + 
12 -
7 + 
6 

IR + 
14 
7 
9 

18 
16 
II 
7 + 
8 

16 

Observed 
frequency (unc.)1 

MHz 

385268.930(1.000) 
385268.930(1.000) 
385268.930(1.000) 
385286.750(1.000) 
385301.270( 1.000) 

385359.040(1.000) 
385359.040(1.000) 

385457 .270( 1.000) 
385457 .270( 1.000) 
385457 .270( 1.000) 

385512.820(1.000) 
385527 .890( 1.000) 
:iR5'i50_9tlO(1_000) 

385550.960(1.000) 
385594.700(1.000) 
385594.700(1.000) 
385617.790(1.000) 
385617. 790( 1.000) 
385714.020(1.000) 
385714.020( 1.000) 
385737 .OOO( 1.000) 

385781.690(1.000) 

385930.590( 1.000) 
385953.500( 1.000) 

386027 .220( 1.000) 

386046.640( 1.000) 
386082. 700( 1.000) 
386082.700( 1.000) 
386126.530(1.000) 

386126.530( 1.000) 
386203.380( 1.000) 
386203.380(1.000) 

386322.190( 1.000) 

386370.21 O( 1.000) 

386454.510( 1.000) 

386542.980(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

385219.563(0.185) 
385228.229(0.031) 
385248.991 (0.157) 
385264.664(0.113) 
385267.094(0.134) 
385270.461(0.134) 
385270.461(0.134) 
385286.497(0.113) 
385301.012(0.097) 
385324.184(0.094) 
385332.771(0.114) 
385332.773(0.114) 
385348.710(0.095) 
385359.191(0.093) 
385359.191(0.093) 
385391.654(0.095) 
385391.(j54(0.095) 

385398.249(0.078) 
385456.713(0.078) 
385456.713(0.078) 
385457.050(0.078) 
385474.631 (0.065) 
385512.974(0.064) 
385527.239(0.064) 
i R Cj:'i 50. tl04( 0 _ OM) 

385550.611(0.064) 
385593.818(0.064) 
385595.097(0.432) 
385617.959(0.231) 
385617.960(0.231 ) 
385713.413(0.053) 
385713.863(0.053) 
385736.549(0.054) 
385768.213(0.263) 
385781.185(0.054) 
385784.580(0.350) 
385871.281(0.114) 
385876.534(0.141) 
38~930.515(0.066) 

385953.599(0.062) 
385979.812(0.081) 
386003.470(0.068) 

386011.700(0.047) 
386020.783(0.046) 
386028.917(0.047) 
386030.549(0.097) 
386046.568(0.046) 
386082.044(0.047) 
386082.515(0.047) 
386126.376(0.079) 

386126.384(0.079) 
386203.548(0.321 ) 
386203.555(0.321) 
iRtl2C)R4MCLi:'i7) 

386321.956(0.070) 
386366.909(0.248) 
386371.170(0.143) 
386448.612(0.069) 
386455.224(0.045) 
386465.080(0.118) 
386536.062(0.873) 
386536.062(0.873) 
386542.596(0.045) 
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Line 
strengtha 

73.1314 
0.0002 

81.0282 
94.9522 
88.2991 
88.2971 
88.2971 
94.9415 

106.4890 
100.9500 
94.9174 
94.9174 

100.9360 
106.4429 
106.4429 
100.9139 
100.9139 

106.3180 
106.2869 
106.2869 
106.2860 

19.7949 
19.6842 

111.0450 
lllm:iO 

111.0330 
111.0080 
116.8530 
80.9651 
80.9651 

115.1460 
115.1460 
115.1310 
120.8340 
115.1090 
72.9971 

100.7720 
94.7423 

118.7820 
118.6530 

5.5498 
121.7730 

118.6180 
123.5940 
118.6180 
20.0075 

123.5770 
118.5600 
118.5650 
110.7830 

110.7830 
72.8217 
72.8217 

9JW59 
114.9400 
80.6251 
94.4972 

. 126.7010 
121.4420 
100.4380 
80.3431 
80.3431 

120.1620 

Energy 
lower st./ 

cm- I 

386.270 
57.786 

347.272 
278.651 
311.386 
311.403 
311.403 
278.614 
364.422 
248.951 
278.588 
278.588 
:L48.948 

364.900 
364.900 
248.896 
248.896 

222.395 
222.335 
222.335 
222.353 
131.946 
131.993 
198.945 
Ic)Rc)07 

198.907 
198.885 
394.769 
487.835 
487.835 
178.612 
178.612 
178.612 
390.802 
178.560 
526.924 
390.199 
420.131 
303.914 
304.448 
222.757 
290.j04 

161.452 
136.473 
161.453 
274.318 
136.446 
161.415 
161.395 
341.093 

341.093 
526.062 
526.062 
::\65_684 
320.397 
487.638 
419.230 
268.919 
147.436 
390.089 
611.719 
611.719 
147.386 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
RFT.c)i 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 



TABLE II. (Continued.) 

2 
2 
I 

I 
o 

o 
2 
1 

2 

o 
2 
2 
o 

o 

1 

o 

1 

2 
o 
o 
o 
2 
2 
2 
1 
o 
o 
o 

1 

2 
I 
o 
') 

o 
2 
2 
o 

I 
2 
2 
2 
2 
2 
2 
2 
o 
2 
2 
2 

l' 

20 
9 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

9 
20 
20 
20 

20 
11 
20 
20 

20 
21 
4 
4 

20 
8 

20 
20 
19 
16 
21 
21 
25 
20 
15 
21 
16 
21 
21 
21 
21 

20 
17 
20 
20 

20 
20 
20 
8 

21 
20 
20 
20 
20 
22 
21 
18 
20 
14 
21 
20 
20 

11 
3 
9 
9 

-7 
3 

-8 
4 
6 
6 
4 

-6 
4 

-3 

5 

4 

-3 
-3 

4 
4 
4 
3 

-1 
3 

-2 
-1 

I 
o 

3 

2 
o 
o 
o 

2 
3 

-5 

11 
11 
3 
o 
3 
2 
8 

o 
-I 

3 
7 

I 
10 
10 

9 
6 -

12 
12 
14 
18 + 
13 
16 + 
15 -
14 + 
16 
14 
17 

7 
16 + 
15 -
19 

18 + 
10 
19 -
17 

17 
19 
1 -
o + 

16 + 
6 + 

19 
18 
19 + 
15 
21 
21 + 
25 
17 -
12 
21 + 
15 -
21 
21 + 
21 + 
21 

13 
16 
17 
15 

17 
9 -

10 
5 

21 
17 -
18 
13 -
12 + 
22 + 
21 
15 -
14 
12 
21 -
10 -r-

11 -

2 
2 

1 
o 

o 
2 
1 

2 

o 
2 

2 
o 

o 

1 
o 

I 
2 
o 
o 
o 
2 
2 
2 
1 
o 
o 
o 

1 

2 
1 
o 
2 

o 
2 
2 
o 

2 
2 
2 
2 
2 
2 
2 
o 
2 
2 
2 
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19 11 
8 2 

19 9 
19 9 
19 -7 
19 3 
19 -8 
19 4 
19 6 
19 6 
19 4 
19 -6 
19 4 

8 -2 
19 5 
19 5 
19 1 

19 3 
10 0 
19 
19 4 

19 -3 
20 3 

3 3 
3 

19 4 
7 2 

19 -1 
19 3 
18 0 
15 1 
20 -1 
20 1 

25 -1 
19 3 
14 2 
20 
15 1 
20 0 
20 0 
20 0 
20 

19 
16 
19 
19 -5 

19 3 
19 11 
19 11 
7 ? 

20 0 
19 
19 2 
19 8 
19 8 
21 
20 -I 
18 2 
19 7 
13 
20 I 

19 10 
19 10 

8 
7 -

11 
11 
13 
17 + 
12 
15 + 
14 -
13+ 
15 
13 
10 

7 
15 + 
14 -
18 

17 + 
10 
18 -
16 

16 
17 
o -
1 + 

15 + 
5 + 

18 
17 
18 + 
14 
20 
20 + 
25 
16 -
12 
20 + 
14 -
20 
20 + 
20 + 
20 

12 
15 -
16 -
14 

16 
8 -
9 + 
6 

20 
16 -
17 
12 -
11 + 
21 + 
20 
16 + 
13 
12 
20 + 
9 + 

10-

Observed 
frequency (unc.)/ 

MHz 

386678.440(1.000) 
386711.310(1.000) 
386748.460(1.000) 

386864.780(1.000) 

38'1 l~j.:WU(l.UUU) 

387429.720(1.000) 
387447.440(1.000) 
387482.990(1.000) 

387504.375(1.000) 

387573.530(1.000) 
3g7753.530(1.000) 

387968.180(1.000) 
388084.260(1.000) 

388173.530(1.000) 
388378.460(1.000) 
388523.600( 1.000) 
388548.190( 1.000) 

388654.180( 1.000) 
388753.220( 1.000) 
388773.460( 1.000) 

389189.524( 1.000) 

389259.260(1.000) 

389543.830( 1.000) 
389578.630( 1.000) 
389858.340( 1.000) 
389880.1 OO( 1.000) 

390010.390(1.000) 
390 165.570( 1.000) 

390183. 71O( 1.000) 
390430.993( 1.000) 
390430.993( 1.000) 
390710.360(1.000) 

390753.900(1.000) 
390950.980(1.000) 
390950.980( 1.000) 
391079.793(1.000) 
391079.793(1.000) 

391316.102( 1.000) 

392434.934( 1.000) 

392503 .363( 1.000) 
392521.800( I .000) 
392521.800( 1.000) 

Calculated 
frequency (unc.)/ 

, MHz' 

386567.206(0.185) 
386567.706(0.046) 
386575.339(0.298) 
386575.339(0.298) 
386678.593(0.081 ) 
386711.208(0.060) 
386748.058(0.097) 
386845.100(0.045) 
386851.177(0.071 ) 
386851.637(0.071 ) 
386864.498(0.045) 
386867.336(0.200) 
j~fll Yj.o~4( U.U57) 

387194.685(2.357) 
387429.411(0.067) 
387447.870(0.067) 
387482.828(0.048) 

387505.015(0.174) 
387527.163(4.889) 
387573.470(0.048) 
387753.£22(0.065) 

387968.076(0.070) 
388082.797(0.072) 
388165.903(0.121) 
388166.123(0.121) 
388173.916(0.067) 
388379.225(0.015) 
388523.970(0.065) 
388548.513(0.063) 
388582.994(0.704) 
388654.354(0.027) 
388753.222(0.067) 
388773.709(0.067) 
388851.140(5.760) 
389188.947(0.183) 
389207.847(3.612) 
389259.594(0.114) 
389499.705(0.029) 
389544:330(0.067) 
389579.196(0.067) 
389858.895(0.114) 
389880.898(0.107) 

389983.844(0.273) 
390011.856(0.141) 
390165.034(0.048) 
390167.856(0.220) 

390183.926(0.048) 
390431.173(0.522) 
390431.174(0.522) 
390710.373(0.015) 

390753.614(0.107) 
390949.824(0.088) 
390953.074(0.706) 
391080.290(0.364 ) 
391081.375(0.364) 
391309.853(0.671 ) 
39 I 3 15.422(0.320) 
391640.927(4.228) 
392434,082(0.288) 
392467.109(0.017) 
392502.618(0.362) 
392520.870(0.396) 
392521.578(0.396) 

Line 
strength a 

87.7748 
3.6860 

100.2120 
100.2120 
110.5280 
123.6690 
105.6840 
121.4430 
114.5790 
114.5790 
120.1770 
113.9700 
121.0360 

0.1427 
117.9660 
117.9660 
125.7250 

120.8690 
2.1353 

125.6600 
121.0090 

123.2280 
0.0157 
3.8680 
3.8680 

121.0110 
3.7716 

125.1510 
122.6110 

18.8909 
7.1919 

132.3560 
132.2270 

5.9969 
120.8930 

4.1785 
134.2360 

7.2102 
132.3880 
132.2580 
134.2840 
131.3550 

103.5640 
7.4981 

123.6350 
11.5.6260 

123.6190 
85.7639 
85.7639 

3.7473 

131.4270 
123.7200 
117.7890 
103.7110 
103.7130 
22.9906 

128.6200 
13.3825 

107.3040 
0.0083 

127.0800 
91.4148 
91.4147 

Energy 
lower st./ 

451.697 
172.142 
515.275 
515.275 
340.164 
278.604 
363.385 
147.463 
320.354 
320.354 
147.419 
446.402 
290.035 
285.205 
302.967 
302.968 
125.919 

405.364 
305.913 
125.894 
289.097 

280.055 
149.896 
159.882 
159.882 
289.127 

24.361 
268.335 
278.782 
364.583 

80.432 
131.993 
131.946 
467.736 
405.526 
345.953 
275.546 
80.396 

131.858 
131.809 
275.435 
214.318 

483.256 
233.966 
136.902 
423.321 

136.880 
570.573 
570.573 

24.2£7 

274.160 
279.058 
400.772 
480.587 
480.587 
403.114 
396.335 
380.139 
456.177 

61.477 
390.022 
534.418 
534.418 

Ref.b 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
DEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
J::IhLY3 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
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TABLE II. (Continued.) 

2 

2 
o 
I 
o 
1 
2 
2 
I 
o 

2 

2 
o 
o 
2 

2 
1 
2 
:2 

2 
o 

2 
2 
2 
2 
2 
2 
2 

2 

2 

2 
2 

2 
2 

2. 
2 

1 

o 

o 
o 

j' 

14 
21 
21 
21 
14 
21 
13 
20 
20 
20 
11 
20 

(j 

21 

20 
20 
21 

21 

21 

20 
20 

20 
11 
8 

20 
26 
21 
21 
21 
21 
4 
5 

20 
4 
2. 

26 

26 
20 
26 
21 
21 
19 

17 
21 
12 
25 

22 
21 

6 
21 
21 
21 
21 

2..+ 
8 
Ii 
9 

10 
10 
II 

11 
-1 
-1 

-2 

-11 
2 
2 

-2 
2 

12 

2 
2 

-8 
-9 

-12 
9 

6 
2 

-3 
-4 

1 
-2 

o 
5 
5 
2 

-3 

-4 

-5 
-5 

2 
o 
6 
6 
2 

3 
JO 
I 

-5 
-5 
-7 
-2 

-5 
-5 
-5 

-5 
.3 

-5 

-5 

13 
21 + 
11 
21 

13 
21 + 
11 
16 
9 

18 + 
9 

18 
5 

10 
18 

18 + 
13 
12 

21 

8 
12 + 
15 

9 + 
5 

17 
25 -

20 

21 + 
17 + 
16 -

2 
2 

19 -

o 
1 

22 

22 
18 + 
26 
16 -

15 + 
18 -

14 

12 
II 
11 

20 

20 
I 

14 
20 
20 -
20 -

3 
20 

..+ 
16 

5 
6 
6 
8 -j-

7 

Vt" 

2 

2 
o 

o 

2 
2 
1 
o 

2 

2 
o 
o 
2 

2 
1 
2 
2 

2 
o 

2 
2 
2 
2 
2 
2 
2 

2 
1 
2 

2 
2 
2 
2 
2 

2 
2 

1 

o 
2 

2 
o 
o 
I 

J" 

14 
20 
20 
20 
13 
20 
12 
19 
19 
19 
10 
19 
5 

20 
19 
19 
20 

20 

20 

19 
19 

19 
10 
7 

19 
26 
20 
20 
20 
20 

5 
4 

19 
3 
2 

26 

26 
19 
26 
20 
20 
19 

17 
20 
11 
25 

22 
20 

5 
6 

20 
20 
20 
20 

7 
24 

8 
16 
9 
7 

10 
9 

11 

KLEINER, LOVAS, AND GODEFROID 

-1 
o 

11 
o 
o 
o 

-1 
5 

-11 

2 
-1 
-2 

I 

12 
2 
2 

-8 
-9 
o 

-12 
9 

6 

-2 
-4 
o 

-2 
o 
5 
5 

-1 

2 
1 

-3 
-2 
-4 
-4 

2 
-1 

6 
6 
I 

2 
10 
o 
4 

-I 

-4 
-4 
-7 
-2 

2 

2 
-4 
-4 
-4 
-J 

-4 

-4 
2 

-4 

14 

20 + 
10 
20 

13 
20 + 
11 
15 
8 

17 + 
10 
17 
4 -
9 

17 

17 + 
12 

11 

20 
7 

11 

14 
10+ 
5 

16 

26 + 
19 

20 + 
16 + 
15 -

5 
3 

18 -

o 

22 
22 
17 + 
26 
15 -

14 + 
19 + 
15 
11 
11 
21 

22 
19 

2 

13 
19 
19 -
19 -

20 
4 

15 

5 
6 
6 
7 + 
7 

Observed 
frequency (unc.)/ 

MHz 

392607 .040( 1.000) 
392689.096(1.000) 
392784.720(1.000) 

392877.790(1.000) 
393190.850( 1.000). 
393270.182( 1.000) 

393871.000( 1.000) 

393934.890( 1.000) 

394390.91O( 1.000) 
394433.240(1.000) 

394603.710(1.000) 

394853.104(1.000) 

395535.622(1.000) 

395651.459(1.000) 
395693.639( 1.000) 

395937.131(1.000) 
395974.060(1.000) 

396871.542(1.000) 

397444.607(1.000) 
397444.607(1.000) 

31)8801).710(1.000) 

399120.452(1.000) 

399863.548(1.000) 
399900.690( 1.000) 

400 135.860( 1.000) 
400151.090(1.000) 
400338.060( 1.000) 

400744.160(1.000) 
400829. 700( 1.000) 

Calculated 
frequency (unc.)/ 

MHz 

392523.588(5.876) 
392606.892(0.131) 
392689.271 (0.800) 
392784.578(0.071 ) 
392849.442(0.090) 
392878.274(0.071 ) 
393190.751(0.056) 
393270.694(0.328) 
393399.204(13.757) 
393871.190(0.094) 
393933.214(0.016) 
393935.208(0.079) 
393987.872(2.372) 

394171.600(2.794) 
394390.757(0.051) 
394432.836(0.051) 
394438.670(0.486) 

394581.396(0.993) 
394603.963(0.122) 
394668.117(1.149) 
394S22.S03(2.497) 

394852.208(0.336) 
395007.118(0.016) 
395210.227(0.034) 
395533.798(0.424) 
395598.984(4.790) 
395650.915(0.348) 
395693.241 (0.365) 
395856.136(0.403) 
395862.324(0.403) 
395923.234(7.800) 
395927.989(0.072) 
395936.667(0.304) 
395973.140(0.128) 
396005.152(6.084) 
396775.322(0.508) 
396775.322(0.508) 
396869.708(0.332) 
39f:i884.183( 6.080) 
397444.442(0.352) 
397445.048(0.352) 
397449.944(3.486) 

398264.029(4.204 ) 

398469.470(0.835) 
398658.762(4.860) 
31)8810.1)49(0.451 ) 

398948.4 13(0.331) 

399120.518(0.436) 
399586.027(0.323) 
399753.529(0322) 

399863.855(0.384) 
399900.683(0.057) 
399932.916(0.057) 
399936.686(0.080) 
399941.834(0.320) 
400136.179(0.416) 
400147.611(0.318) 
400338.495(0.102) 
400367.018(0.3 17) 
400524.300(0.038) 
400595.680(0.315) 
400743.778(0.046) 
400828.674(0.314) 
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Line 
strengtha 

0.0452 
17.7221 

104.4910 
19.7197 
0.0947 

19.8309 
2.4502 

115.7880 
80.7387 

125.9040 
2.1386 

124.3690 
3.1675 

98.1404 
125.2950 
125.2510 
120.3200 

113.0830 

20.0475 
77.6093 
97.0406 

111.0330 
2.1764 
3.7935 

117.9760 
13.0434 

130.5020 
127.1530 
131.2810 
131.2810 

0.0001 
1.4E-5 

121.3170 
3.8879 
0.0002 

11.0607 

11.0607 
121.0110 

5.7801 
125.5420 
125.5420 

10.0987 

12.4417 

106.7350 
2.4887 

12.4946 

6.6E-7 
125.4680 

1.0238 
1.9041 

121.5560 
131.4250 
131.3660 
132.2290 

2.7010 
13.1713 
3.4459 
6.5643 
4.1569 
3.7672 
4.8452 
3.9325 
5.5184 

Energy 
lower st./ 

cm- I 

330.927 
275.435 
593.283 
131.858 
199.845 
131.809 
195.266 
421.379 
568.372 
273.098 

35.928 
273.089 
268.565 

624.946 
130.414 
130.406 
505.449 

527.780 
274'.160 
601.227 
504.239 

435.546 
35.876 

167.673 
405.821 
477.416 
394.927 
389.165 
445.092 
445.092 
274.016 
154.162 
384.885 
161.592 
278.271 
394.363 

394.363 
392.702 
483.854 
458.176 
458.177 
377.545 

368.251 

561.626 
313.292 
377.542 

158.536 
410.959 
178.010 
181863 

483.407 
140.514 
140.508 
283.257 
186.357 
361.393 
191.495 
233.203 
197.275 
J65.795 
203.699 
178.114 
210.765 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEW3 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 



TABLE II. (Continued.) 

o 

2 

I 

o 
2 
2 
2 
2 
1 
1 
2 

1 

2 

1 
o 
2 
o 
I 

2 
2 
o 
2 
I 
o 
I 
2 
2 
I 
o 

o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 

l' 

17 
23 
12 
IS 

13 

22 

14 
21 

15 
12 

17 
4 
4 

21 
21 

21 
16 
21 

12 
17 
20 

3 
18 
19 
23 

22 
21 

15 
11 

II 
21 

20 
20 

18 
23 

21 
21 
21 

21 

23 

21 
21 

21 
21 
21 

21 
21 

21 
21 
16 

21 
21 

22 
21 

21 
22 
21 
21 
21 
21 
21 
21 

21 

-2 
-5 
-5 

1 

-5 
-5 
-'5 

2 
-5 

2 
2 
4 
4 
4 
3 

-5 
-5 

4 
2 

-5 
-5 

1 
-5 
-5 
-1 
-3 

-10 

o 

-13 

7 
7 

-12 

1 
10 
10 

4 
9 
9 

-3 
11 

II 

3 

14 
14 

o 
13 

13 

o 
-II 

13 
12 

12 

12 
11 

-13 

16 
19 
8 

14 

9 
18 

10 

20 
11 

11 
16 -

I -
o + 

18 -

18 
17 
12 
17+ 

10+ 
13 
16 

2 
14 

15 
22 
20 
11 
14 

21 

17 
20 + 
17 -

22 -

9 
14 -
15 + 
10 
22 

II + 
12 -

17 
12 -

13 + 
19 
lO­
II + 
14 
13 -

7 + 
8 -

22 + 
8 -
9 + 

22 
II 

9 
JO 
9 + 

10 -

II 

8 

Vt" 

o 

2 

1 

1 
o 
2 
2 
2 
2 
1 

1 

2 

1 
o 
2 
o 
1 

2 
2 

o 

1 
o 
I 
2 
2 
1 
o 

2 

o 
o 
o 
o 
o 
() 

I 
o 
() 

() 

() 

o 
() 

MICROWAVE SPECTRUM OF ACETALDEHYDE 1199 

J" 

16 
23 
12 
15 

13 
22 

14 
20 

15 
11 

16 
5 
5 

20 
20 

21 
16 
20 
11 

17 
20 

3 
18 

19 
22 

21 
20 

14 
IO 

12 
20 

19 
19 

17 
22 

20 
20 
20 

20 

22 
20 
20 
20 

20 
20 

20 
20 

20 
20 
16 

20 
20 

21 
20 

20 
21 

20 
20 
20 
20 

20 

20 

20 

-4 
-4 
-1 

-4 
-4 
-4 

2 
-4 

3 
3 

4 

-4 
-4 

4 

-4 
-4 

-2 
-4 
-4 

2 
3 

-10 
-I 
-2 
-2 
o 

-3 
o 

-13 

7 
7 

-12 

-2 
10 
10 
4 

-3 
11 
11 

14 
14 

I 
13 

13 
-I 

-11 

13 
12 
12 

12 
11 

-13 

15 
19 

8 
15 

9 
18 

10 

19 
11 
11 
15 -
2 -

3 + 
17 -

17 
17 
12 

16 + 
II + 
13 
16 

2 
14 

15 
21 

18 
10 
14 

8 

11 
20 
17 

19 + 
16 -
21 -

8 
13 -
14 + 
9 

21 

10+ 
11 -
16 
II -
12 + 
18 
9 -

10+ 
13 
14 + 
6 + 
7 -

21 + 
7 -
8 + 

21 

to 
8 
9 
8 + 
9 -

10 

Observed 
frequency (unc.)! 

MHz 

400920.900(1.000) 
400962.740(1.000) 

401286.530(1.000) 
401476.700(1.000) 

401559.200(1.000) 

40 1713.920( 1.000) 

401731.981 (1.000) 
401750.728(1.000) 

401843.880( 1.000) 
401873.095(1.000) 

402369.296(1.000) 

402772.450(1.000) 

403206.560( 1.000) 

403264.330( 1.000) 
403427 .300( 1.000) 

403496.170(1.000) 
403583.682(1.000) 
403583.682( 1.0(0) 

403745.080(1.000) 

403872.860(1.000) 
403872.860( 1.000) 

403930.830( 1.000) 
404038.540(1.000) 
404038.540( 1.000) 

404212.453( 1.000) 

404212.453( 1.(00) 
404266.200( 1.000) 

404369.800(1.000) 

404393.720(1.000) 

404423.21 O( 1.(00) 

Calculated 
frequency (unc.){ 

MHz 

400921.119(0.035) 

400963 .246( 0.390) 
401060.493(0.313) 
401262.634(5.912) 

401285.018(0.312) 

401477 .043(0.368) 

401495.464(0.312) 

401559.648(0.086) 
401684.315(0.313) 

401688.998(0.055) 

401713.100(0.036) 
401723.787(6.453) 
401725.599(6.453) 

401731.603(0.358) 
401750.608(0.896) 
401790.395(0.351 ) 
401843.209(0.315) 
401872.701(0.360) 

401946.198(0.074) 
401962.749(0.317) 
40196::5.611 (0.338) 

401996.716(6.053) 
402032.156(0.322) 

402038.566(0.329) 
402165.265(0.187) 

402175.706(0.090) 
402368.836(0.761 ) 

402773.729(0.048) 
402936.913(0.066) 

402973.553(8.743) 

403053.870(0.469) 
403209.537(0.062) 
403245.934(0.709) 

403264.613(0.173) 
403427.920(0.105) 

403495.260(0.315) 
403585.141 (0.434) 
403585.298(0.434) 

40373,,1.841(0.246) . 

403744.882(0.102) 

403872.590(0.163) 
403872.591(0.163 ) 

403931.047(0.331 ) 
404038.395(0.137) 
404038.403(0.137) 
404189.015(0.298) 
404212.555(0.203 ) 

404212.555(0.203 ) 
404266.347(0.1 () I) 
404280.976(4.189 ) 

404339.180(0.270) 
404339.180(0.270) 

404368.806(0.077 ) 
404389.470{O.228) 

404389.470(0.228) 
404394.663(0.077 ) 

404395.386(0.204 ) 
404408.802(0.226) 
404423.136(0. 194) 
404454.896(0.195 ) 

404454.896(0.195 ) 

404459.993(0.166) 
404465.389(0.229) 

Line 
strengtha 

7.8922 
13.1178 
6.1817 
0.0198 

6.8390 

12.6789 

7.4931 
130.4420 

8.1465 
1.2446 

7.9101 
0.1234 
0.1234 

129.8490 

126.4500 
12.0863 
8.8009 

129.8540 

1.7129 
9.4576 

11.4406 

0.0004 
10.1176 

10.7799 
12.6461 

0.0084 
103.8700 

0.0005 
0.0323 

0.0001 
123.1070 

0.0300 
20.2873 

8.2348 
13.0089 

82.5493 
118.1690 
118.1690 

90.0210 

12.9843 

103.2530 
103.2530 

128.0110 
108.9290 
108.9290 

129.0060 
96.7130 

96.7130 
118.5300 

11.5444 

73.9235 
73.9235 

20.9948 
82.0405 

82.0405 
20.8711 

96.6422 

82.0319 
89.5608 
89.5460 

89.5460 
96.4790 

82.0074 

Energy 
lower st.! 

cm- 1 

90.863 
345.907 

218.476 
340.292 

226.830 

331.079 

235.829 
283.039 

245.472 
184.780 

90.829 
292.321 
292.320 

433.087 
415.706 

316.904 
255.761 
433.097 

186.219 
266.695 
303.379 

280.196 
278.276 

290.504 
310.445 

163.582 
552.714 

66.997 
185.080 

311.623 
407.631 

136.446 
376.571 

244.993 
167.810 

540.519 
474.274 
474.274 

501.971 
167.813 

433.619 
433.619 

423.949 
404.340 
404.340 

403.880 
465.670 

465.670 
354.500 
357.039 

441.268 
441.268 

144.914 
399.184 

399.18.:1-
144.960 

466.088 
399.149 
360.180 

360. I 74-
360.174 
324.297 

399. I 20 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
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TABLE II. (Continued.) 

o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
2 

o 
1 
o 
o 
1 
1 
o 
1 

o 
o 
1 
o 
2 
o 

1 
o 
o 

1 
1 
o 
o 

1 
o 
I 

1 
o 
2 

2 
2 
o 
o 

J' 

21 
21 
21 
71 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

21 
21 
21 
21 
21 
21 
21 
22 

21 
21 
21 
21 
16 
21 
21 
21 
21 
21 
22 
21 
21 
26 
21 

21 
21 
21 
21 
21 
21 

21 
21 
19 
21 
21 
21 
21 
21 
21 
21 

21 
21 
21 

-12 
6 

-11 
10 

11 
11 

-10 
8 

-9 
10 
10 
9 
8 
8 
9 
9 

-8 

8 
2 

-7 
1 
7 
7 

12 
12 
7 
o 
6 
6 

13 
-6 

3 
6 
9 

-10 
3 

-3 
o 

-5 

-4 
13 
13 

7 

7 
-5 
-I 
-6 
10 
12 

-9 
12 
12 

4 
11 
3 

9 
15 
10 
17 

lO­
II + 
11 
13 
12 
12 -
11 + 
13 
13 + 
14 -
12 -
13+ 
13 
14 -

13 + 
14 
20 -

14 
20 -

15 + 
14 -

9 + 
10 -
15 
22 

16 -
15 + 
8 

15 
13 
16 
12 
12 
19 + 
19 
22 + 
17 
16 
21 -

17 + 
16 -
17 
9 + 
8 -

17 
15 + 
14 -
16 
19 
16 
11 
9 

13 
9 + 

10 -
20 
18 -
10 
19 + 

V t" 

o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
2 

o 
1 
o 
o 

1 
o 
1 

o 
o 
1 
o 
2 
o 

1 
o 
o 

o 
o 

1 
o 
1 

1 
o 
2 

2 
2 
o 
o 

J" 

20 
20 
20 
70 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
21 

20 
20 
20 
20 
15 
20 
20 
20 
20 
20 
21 
20 
20 
26 
20 
20 
20 
20 
20 
20 
20 

20 
20 
18 
20 
20 
20 
20 

,20 
20 
20 
20 
20 
20 

KLEINER, LOVAS, AND GODEFROID 

-12 

6 
-11 

10 

11 
II 

-10 

8 
-9 
10 
10 
9 
8 
8 
9 
9 

-8 

2 

-7 
1 
7 

12 
12 
7 
1 

6 
6 

13 
-6 

2 
6 
9 

-10 
3 

-3 
1 

-5 
5 
4 

-4 
13 
13 
5 
7 

7 
-5 
-2 
-6 
10 
12 
-9 
12 
12 

1 
4 

11 
3 

Observed Calculated 
frequency (unc.)/ frequency (unc.)/ 

K e" P" MHz MHz 

404498.889(0.194) 
14 404510.770(1.000) 404510.070(0.087) 
9 404521.603(0.166) 

11 

9 -
10+ 
10 
12 
11 
11 -
10+ 
12 
12 + 
13 -
11 -

12 + 
12 
13 -

12 + 
13 
19 -

13 
19 -

14 + 
13 -

.8 + 
9 -

14 
21 

15 -
14 + 
7 

14 
13 
15 
11 
11 
18 + 
18· 
21 + 
16 
15 
22 + 
16 + 
15 -

16 
8 + 
7 -

16 
14 I 

13 -
15 
17 
15 
10 

12 
8 + 
9 -

19 
17-

9 
18 + 

4.04.525660( 1000) 

404525.660(1.000) 
404525.660(1.000) 
404547.310(1.000) 
404564.060(1.000) 

404620.040( 1.000) 

404663.540(1.000) 
404663.540(1.000) 
404680.640(1.000) 
404741.270(1.000) 
404741.270(1.000) 
404741.270(1.000) 
404 763.182( 1.000) 

404829.000( 1.000) 

404851. 740( 1. 000) 
404851.740(1.000) 

404898.090(1.000) 

405044.120(1.000) 
405044.120(1.000) 

405069.170(1.000) 

405114.850(1.000) 
405141.960(1.000) 
405172. 720( 1.000) 
405225.870( 1.000) 
405246.000( 1.000) 

405283.280( 1.000) 
405340.260( 1.000) 

405388.440( 1.000) 
405414.980(1.000) 

405466.000( 1.000) 
405466.000( 1.000) 

405466.000(1.000) 
405466.000( 1.000) 

405787 .550( 1.000) 

405849.440(1.000) 
405865.490(1.000) 

405908.71 O( 1.000) 

4.04.525.4.61(0 14.0) 

404526.088(0.166) 
404526.088(0.166) 
404547.039(0.140) 
404564.621(0.116) 
404593.388(0.116) 
404595.639(0.140) 
404595.640(0.140) 
404619.774(0.116) 
404652.939(0.114) 
404652.939(0.114) 
404663.396(0.116) 
404663.396(0.116) 
404680.369(0.095) 
404740.414(0.095) 
404740.415(0.095) 
404741.902(0.096) 
404764.099(0.302) 

404828.960(0.078) 
404848.240(0.081) 
404852.098(0.078) 
404852.113(0.078) 
404862.766(0.267) 
404862.768(0.267) 
404897.959(0.078) 
4.05026.952(0.117) 

405043.565(0.065) 
405044.343(0.065) 
405061.810(0.386) 
405069.061 (0.065) 
405111.157(3.870) 
405114.604(0.065) 
405142.192(0.137) 
405172.526(0.168) 
405225.514(0.055) 
0405245.766(0:055) 
405280.812(0.132) 
405283.871 (0.079) 
405340.703(0.074) 
405377.969(0.530) 
405388.302(0.057) 
405415.050(0.057) 
405459.087(0.080) 
405463.047(0.361) 
405463.062(0.361 ) 
405465.320(0.057) 
405466.051 (0.096) 

405466.065(0.096) 
405467.728(0.057) 
405651.878(1.777) 
405654.167 (0.084) 
405658.395(0.170) 
405663.729(0.280) 
405787.193(0.141) 
405796.903( 1.075) 
405796,903( 1.075) 
405849.208(0.057) 
405865.237(0.054) 
405866.274(0.215) 
405908.787(0.071 ) 

J. Phys. Chern. Ref. Data, Vol. 25, No.4, 1996 

Energy 
Line lower st./ 

strengtha cm- 1 Ref.b 

89.5251 360.123 
122.3840 334.544 BEL93 
96.4480 324.238 

102.784.0 

96.4459 
96.4459 

102.7730 
113.7810 
108.4940 
102.7471 
102.7471 
108.4800 
113.7339 
113.7339 
108.4562 
108.4562 
113.6050 
113.5721 
113.5721 
113.5710 
126.9:530 

118.1040 
132.9960 
118.0930 
118.0930 
89.4574 
89.4574 

118.0670 

291.502 

324.254 
324.254 
291.466 
377.275 
261.804 
291.441 
291.441 
261.802 
377.755 
377.755 
261.751 
261.751 
235.250 
235.192 
235.192 
235.211 
403.670 

211.805 
281.809 
211.768 
211.768 
500.698 
500.698 
211.747 

21.2737 287.323 

122.0090 . 191.478 
122.0090 
81.8605 

121.9930 
3.9964 

121.9710 
108.3070 
102.5610 
130.0380 
130.0370 

18.7837 
125.4790 
125.3430 

15.9086 
125.3140 
125.3140 
128.2730 
81.6688 
81.6688 

125.2240 
117.8290 

117.8290 
125.2190 

15.5030 
121.7960 
102.3010 
89.0880 

107.9530 
88.7573 
88.7573 

131.9890 
128.0000 
95.8857 

130.1350 

191.478 
539.793 
191.478 
355.474 
191.428 
403.070 
433.003 
149.349 
149.323 
288.530 
316.788 
317.322 
393.553 
174.328 
174.330 
303.379 
538.945 
538.945 
174.273 
353.973 

353.973 
174.293 
370.366 
333.283 
432.118 
500.526 
402.980 
624.612 
624.612 
138.844 
160.327 
464.591 
291.503 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
DEL,)3 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 



TABLE II. (Continued.) 

2 
2 

o 
o 
1 
1 

1 
2 
o 
o 
1 
o 
1 
o 
2 
1 

1 
o 
o 

1 
2 
o 
2 

o 

1 

1 
o 
1 
2 
2 

1 
2 
2 
2 
2 
2 

o 
2 
2 
o 
1 
o 
o 
o 
o 

J' 

21 
21 
21 
21 

21 

21 

21 
21 

21 
21 

21 
22 

9 
21 
12 

21 
21 
21 

22 
22 
21 

10 
21 

22 
5 

25 

18 
22 

4 
22 
21 
21 

22 
21 

22 
26 
22 

21 
21 

15 
24 

21 
16 

13 
22 

21 

21 
21 

18 
21 

21 
22 
22 
21 

22 
21 

9 
14 

10 
22 
23 

9 
9 

-4 
1 

-7 
-8 
'6 
6 

-6 
4 
4 

-2 
3 

4 
-2 

3 
5 
5 

-1 

-1 

3 
4 

4 
4 
5 
2 
o 
1 
o 
4 
3 
o 

-3 

5 
o 
2 

-1 

-1 

-5 
11 
II 

8 

8 
-1 

-2 
-3 

13 
13 
18 
20 -

15 
14 
16 -

15 + 
15 

17 + 
17 
20 
7 + 

18 
11 

19 + 
17 + 
16 -

22 

22 + 
:.W 

7 -
18 -

22 + 
2 -

1 + 
20 -

16 
22 

3 

22 + 
17 + 
19 

22 + 
18 
22 
21 -
22 
19 
18 -

14 
19 -

14 

15 
6 -

12 

22 
16 
10-
II I 

16 
14 -

13 + 
22 

22 + 
18 -

22 + 
18 
6 -

12 

8 
22 + 
18 -

V til 

2 
2 
o 
o 
1 

1 
2 
o 
o 
1 
o 
1 
o 
2 
1 

1 
o 
o 

1 
2 
o 
2 
o 

1 
o 
1 
2 
2 

1 
1 
2 
2 
2 
2 
2 
2 

2 

o 
2 
2 
o 
1 
o 
o 
o 
o 

2 
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J" 

20 
20 
20 
20 

20 

20 

20 
20 

20 
20 

20 
22 

8 

20 
11 

20 
20 
20 

21 
21 
:ZU 

9 
20 

21 
4 
4 

25 
17 
21 

4 
21 
20 

20 
21 

20 
21 
26 
21 

20 
20 

14 
24 

20 
16 
6 

12 

21 
20 

20 
20 

17 
20 

20 
21 
21 
20 

21 
20 

8 
13 

9 
21 

23 

9 
9 

-4 
1 

-7 
-8 

6 
6 

-6 
4 

4 
1 
2 
4 

-1 

3 

-1 

1 
-1 

2 
4 
1 
3 
3 
4 
1 
o 

-2 
o 
4 

o 
-3 

1 

4 
o 
2 

4 
8 

-1 
1 
o 

-1 
-5 
11 
11 

-2 
8 

8 
o 
o 
3 

o 
3 
2 

-1 
-2 

1 
4 

12 
12 
17 
19 -

14 

13 
15 -

14 + 
14 

16 + 
16 
22 
6 + 

17 
11 

18 + 
16 + 
15 -

21 

21 + 
II} 

8 -
17-
21 + 

1 -

2 + 
21 + 
16 
21 

3 
21 + 
16 + 
18 

21 + 
17 
21 

22 + 
21 

18 
17 -

14 
20 + 
13 
16 
5 -

12 
21 

15 
9 -

101 

16 
13 -

12 + 
21 

21 + 
17 -

21 + 
17 
7 -

12 

8 
21 + 
19 + 

Observed 
frequency (unc.)1 

MHz 

405942.070(1.000) 
1\0591\ 2.070( 1.000) 

406012.500(1.000) 
406082.910(1.000) 

406242.070(1.000) 
406242.070(1.000) 

406408.710(1.000) 

406443.690( 1.000) 

406631.980( 1.000) 

406699.100(1.000) 

406870.300( 1.000) 
406898.750(1.000) 

406988.260( 1.000) 
407009 .070( 1.000) 
4U IULLo:ZU( I.UUU) 

407202.880(1.000) 

407535.470(1.000) 

407568.560(1.000) 

407568.560( 1.000) 

407634.870(1.000) 

407667.730(1.000) 
407782.040( 1.000) 
407796. 770( 1.000) 

408028.560( 1.000) 
408087.560(1.000) 

408151.380(1.000) 
408609.040(1.000) 
408877.540(1.000) 

408993.144(1.000) 

409545.273(1.000) 

409727 .193( 1.000) 

409845.768(1.000) 

410201.937(1.000) 

410201.937(1.000) 
410228.500(1.000) 

410295.130(1.000) 

410317.420(1.000) 

Calculated 
frequency (une.)1 

MHz 

405919.357(0.315) 
405919.357(0.315) 
405941.316(0.054) 
1\059-12.371 (0.057) 

406012.876(0.097) 
406082.938(0.116) 

406241.481 (0.085) 
406242.273(0.085) 

406268.945(0.219) 

406408.764(0.054) 

406443.338(0.054) 
406473.852(0.845) 
406632.057(0.015) 

406699.261(0.069) 
406720.786(0.018) 

406858.776(0.202) 
406870.252(0.080) 
406898.734(0.080) 

406987.956(0.079) 
407008.849(0.080) 
4U/ULJ. Dj(U.U/~) 

407023.738(0.047) 
407202.179(0.078) 

407535.104(0.135) 
407568.670(0.120) 

407570.214(0.120) 
407577.936(0.460) 
407621.073(4.253) 
407634.911(0.080) 

407648.119(6.058) 

407667.884(0.080) 
407782.212(0.081) 
407797.252(0.074) 

408028.808(0.136) 

408087.194(0.086) 
408151.571(0.127) 
408611.052(0.243) 
408877.302(0.127) 

40891).348(0.899) '. 
408992.004(0.219) 

409003.703(0.122) 
409431.939(0.408) 

409543.796(0.300) 
409673.713(5.976) 
409681.766(2.346) 

409725.217(4.796) 
409725.819(0.354) 

409844.353 (0.252) 
409999.274(0.573) 
409999.275(0.573) 

410147.066(0.067) 
410202.490(0.419) 

410204.290(0.418) 
410228.204(0.083 ) 
410283.101(0.151) 
410294.427(0.058) 

410307.927 (0.083) 
410316.984(0.058) 
410520.098(0.015) 

410533.973(0.068) 
410540.553(2.444) 
410927.164(0.399) 

410984.272(0.369) 

Line 

strength" 

107.7400 
107.7400 
127.2960 
131.9200 

117.5670 

112.9400 

121.4180 
121.4180 

120.7860 
128.0020 

127.3070 
0.0030 
3.9854 

127.5270 

0.0102 

127.1360 
124.6430 
124.6430 

138.6750 
138.5330 
ljUo/U 

3.8428 

127.5660 

140.6150 
3.9602 

3.9602 
15.1776 

9.4318 
138.6990 

0.0005 

138.5560 
127.5690 
128.8210 

140.6530 
129.3790 

137.5940 
16.2544 

137.6500 

121.3530 
127.1700 

0.2536 
14.4596 

110.6830 

0.0039 
3.5138 
2.9211 

134.7390 

122.1760 
93.6895 
93.6895 

0.0019 
110.9870 

110.9890 
20.8978 

18.8076 
130.0970 
21.0218 

130.0980 
3.9416 

2.1761 
0.1487 

133.1050 

13.7525 

Energy 
lower st.l 

cm- l 

528.170 
528.170 
160.280 
138.822 

353.062 
376.286 

333.258 
333.258 

459.306 
160.367 

160.323 
300.937 

29.543 

302.950 
42.771 

418.290 
315.890 
315.892 

144.960 
144.914 
:Z~1.:Z1}.) 

177.917 
302.031 

288.530 
162.460 

162.460 
376.657 

374.787 
1-1-1.852 

282.765 

144.804 
302.075 
291.743 

288.439 
292.996 

287.323 
251.558 
287.195 

413.812 
418.508 

209.114 
360.422 

496.264 
350.271 
272.573 
321.320 
409.388 

436.536 
583.597 
583.597 

104.237 
493.632 

493.632 
144.852 

288.439 
149.917 

144.804 
149.896 
29.419 

203.785 

290.841 
403.114 

344.849 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 
tlELl}j 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 
BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
BEL93 

BEL93 

BEL93 
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TABLE II. (Continued.) 

1 
o 

2 
2 
2 
2 
2 
1 
2 
2 
o 
2 
2 
2 
2 
U 

2 
2 
o 

1 
2 
2 
2 

1 
o 
2 
1 

1 

o 

o 

1 
1 
2 
1 
2 
1 
o 
1 
2 

o 

1 
o 

1 
o 

2 

l' 

21 
25 
22 
22 
21 
21 
21 
21 
22 
23 
6 

15 
5 

22 
21 
21 
18 

21 
21 
24 
21 
21 
22 
22 
22 

21 
18 
22 
26 
25 
21 
9 

21 
18 
20 
24 
23 
21 
6 

21 
22 
23 
19 
22 
22 
21 
21 
23 
5 

20 

18 
19 
15 
21 

17 
18 
17 
22 
16 
22 
22 
In 
15 

11 
7 

10 
.10 

o 
2 
2 
1 

12 
9 
9 

-2 
9 
9 

2 
-9 
-8 

o 
-2 

2 
-2 

2 
-3 

2 
2 

5 
6 

-3 
-12 

5 
5 

5 
-3 
-4 

5 
1 \ 
4 

5 

5 
6 
6 

18 
20 
22 
12 
15 
II + 
12 -
17 
17 -
23 + 
4 + 

13 
4 

11 
13 + 
13 + 
17 

12 
12 -
19 
16 -
19 + 
13 
14 
22 + 
19 
17 
21 
22 + 
21 + 
19 
6 

19 + 
17 
15 -
20 + 
19 + 
16 
3 
9 

18 + 
18 -
14 
18 + 
17 
20 
17 + 
21 

16 + 
13 
15 + 
14 
18 

12 
14 + 
13 + 
17 
11 -
17 -
16 + 
12 + 
10 

VI" 

1 
o 

2 
2 
2 
2 
2 

1 
2 
2 
o 
2 
2 
2 
2 
o 
2 
2 
o 

1 
2 
2 
2 

o 
2 
1 

1 
o 
1 
o 

1 
2 
1 
2 
1 
o 
I 
2 
2 
2 
1 
o 

1 
o 
2 

1 
o 

2 

J" 

20 
25 
21 
21 
20 
20 
20 
20 
22 
22 
5 

14 
5 

21 
20 
20 
17 

20 
20 
24 
21 
20 
21 
21 
21 

20 
17 
21 
26 
25 
20 

8 
20 
17 
20 
24 
23 
20 
5 

20 
22 
23 
19 
21 
21 
20 
21 
22 
4 

20 

18 
19 
14 
20 

l7 
18 
17 
22 
16 
21 
21 
16 
15 
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3 
4 
o 

11 
7 

IO 
10 
5 
4 

1 
-2 
12 
9 
9 
1 

9 
9 
4 
4 
2 

-9 
-8 

o 
-2 

1 
-2 

4 

4 
2 

-2 
2 

-1 
4 
4 
4 
6 
2 

-12 
4 
4 
4 
5 

4 
3 

-3 
4 

4 
4 
o 

-4 
4 
4 
4 
4 
4 
6 
6 
4 
4 

17 
21 + 
21 
11 
14 
10+ 
11 -
16 
18 + 
22 + 
5 + 

13 
4 

10 
12 + 
12 + 
Hi 
11 -
11 
20 + 
17 + 
18 + 
12 
13 
21 + 
18 
16 
20 
23 -
22 -
18 
6 

18 + 
16 
16 + 
21 
20 -
15 
4 
8 

19 -
19 + 
IS + 
17 + 
16 
19 -
18 -
19 
1 

17 -

14 + 
16 
14 
17 

13 + 
15 
14 
18 + 
12 + 
16 -
15 + 
13 -
11 + 

Observed 
frequency (unc.)/ 

MHz 

411040.810(1.000) 
411102.760(1.000) 
412002.280(1.000) 
412118.721(1.000) 
412158.309(1.000) 
412213.960(1.000) 
412213.960(1.000) 
412253.299(1.000) 

4130Y1WlU(LUOU) 

413196.560( 1.000) 
413348.820(1.000) 
413448.220( 1.000) 

413597.794(1.000) 
413807.794(1.000) 

413828.680(1.000) 

413861.040( 1.000) 

414038.270( 1.000) 

414085.750(1.000) 
414189.640(1.000) 
414230.640( 1.000) 

414539.225( 1.000) 

414948.330( 1.000) 

415208.830(1.000) 
415239.320(1.000) 
415484.010(1.000) 

415808.150(1.000) 

416402.020( 1.000) 
416430.650(1.000) 
416516.790(1.000) 
416516.790(1.000) 

416747.770(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

411040.765(0.108) 
411101.471(0.216) 
412001.920(0.142) 
412119.701(0.819) 
412156.374(0.326) 
412211.694(0.451) 
412213.742(0.451) 
412253.101(0.361) 
412276.738(0.342) 
412291.264(0.677) 
412550.142(2.510) 
412821.838(0.021) 
413045.399(6.081) 
413056.690(3.348) 
413087.323(5.007) 
413087.323(5.007) 
4 UUY8.JJ4(U.U44) 

413191.684(3.444) 
413191.684(3.444) 
413195.742(0.195) 
413347.610(0.323) 
413447.853(0.108) 
413511.313(1.071) 
413597.649(0.561) 
413807.508(0.403) 

413828.772(0.091) 
413835.451(0.045) 
413860.907(0.385) 
413882.923(0.423) 
414022.837(0.389) 
414038.543(0.060) 
414078.359(0.033) 
414086.139(0.061) 
414190.058(0.126) 
414231.088(0.310) 
414241.147(0.362) 
414515.073(0.341) 
414538.475(0.370) 
414619.070(0.068) 
414655.624(1.403) 
414824.575(0.325) 
414946.369(0.179) 
414957.134(0.302) 
415073.679(0.454) 
415083.856(0.454) 
415088.259(0.337) 
415152.460(0.313) 
415204.244(0.113) 
415238.562(0.127) 
415484.387(0.305) 

415551.577(0.298) 
415808.798(0.299) 
415962.823(0.041) 
416014.949(0.504) 

416036.394(0.295) 
416116.768(0.296) 
416401.800(0.295) 
416402.203(0.169) 
416430.098(0.295) 
416516.463(0.390) 
416517.483(0.390) 
416659.574(0.295) 
416748.173(0.297) 
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Line 
strengtha 

130.2090 
15.4927 
21.3036 

112.7330 
114.1580 
98.9827 
98.9823 

122.5550 
13.0547 
24.4780 
2.8831 
0.0053 
0.0006 

106.4970 
106.2150 
106.2150 

8.0;':'0 

107.9700 
107.9700 

14.7456 
12.3648 

132.2880 
120.5290 
127.6310 
133.1640 

130.8070 
8.6736 

136.3820 
15.7827 

15.0898 
131.6620 

4.0127 
131.6150 

7.6043 
11.6817 
14.3992 
13.7117 

117.7600 
0.0001 

85.7993 
13.0275 
14.0112 
11.0041 

137.9120 
137.9120 
127.3790 

12.3471 
0.0047 
3.9873 

11.6703 

10.3312 
10.9970 
0.0001 

12-1A1{30 

9.6619 
10.3269 
9.6594 

13.2880 
8.9952 

132.3240 
132.3240 

8.9937 
8.3297 

Energy 
lower st./ 

cm- 1 

292.099 
234.710 
287.195 
606.381 
469.267 
547.511 

547.511 
434.497 
329.935 
416.821 
267.971 
70.636 

285.977 
638.094 
517.409 
517.409 
lUl.Yl4 

517.295 
517.295 
218.525 
315.677 
286.236 
540.942 
518.606 
402.364 

286.230 
101.893 
408.124 
393.250 
376.428 
143.570 
172.826 
143.563 
244.285 
302.075 
360.253 
344.725 
448.717 
157.391 
614.392 
329.846 
203.000 
289.127 
458.296 
458.297 
398.092 
315.614 
177.942 
164.159 
302.031 

276.831 
289.097 

66.557 
-119.014 

265.188 
276.812 
265.175 
188.133 
254.195 
471.434 
471.434 
254.187 
243.853 

BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 
BEL93 

J:H~LYJ 

BEL93 
BEL93 
BEL93 

BEL93 
BEL93 

BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
BEL93 
DCL93 

BEL93 

BEL93 
BEL93 
BEL93 
BEL93 

BEL93 



TABLE II. (Continued.) 

o 

2 
1 
1 
o 

2 

1 
2 
2 

1 

o 

1 
o 

2 
o 
2 
I 
o 
o 

2 
o 
2 
o 
2 
o 
o 
1 
2 
2 

o 
o 
2 
2 

2 

1 

o 
o 
2 
o 
o 
o 
o 
o 
o 

J' 

26 
15 
14 
21 
14 

13 
25 
13 

17 
12 
12 
11 
11 
22 
22 
10 
10 
21 
9 
9 
8 

24 

7 
7 
6 
6 
5 
5 
6 

23 

22 
II 
22 
22 
22 
13 
20 
17 

22 
22 
21 

19 

9 
20 
21 

20 

19 

22 
14 

12 
12 

22 
15 

23 
23 

10 
12 
22 
22 

22 
22 
22 

5 

2 

5 

5 

5 
5 
5 
.5 
10 
10 
5 
5 

5 
5 
5 

5 

5 
5 
5 

3 
-2 

2 
2 
3 
5 
3 

-7 
5 

-1 
-11 

5 
5 
o 

-13 
-1 

o 
o 

14 

14 

13 

13 
13 

22 + 
11 + 
9 -

19 + 
10+ 
8 -

21 + 
9 + 

16 
7 -
8 + 
6 -
7 + 

13 
13 
5 -
6 + 

16 -
4 -
5 + 
3 -

4 + 
20 + 
2 -
3 + 
1 -
2 + 
o -
1 + 
5 

19 + 
21 

9 + 
21 

21 

21 

10 
15 -

14 

18 + 
15 
17 + 
14 -

7 
20 
10 

16 + 
15 + 
22 
13 

9 
10 
10 
14 

23 + 
23 

10 
8 + 
9 
9 

10 + 
10 

V t" 

o 

1 
2 

1 
o 

2 

1 
2 
2 

1 
o 

1 
o 

1 
1 
2 
o 
2 
1 
o 
o 

2 
o 
2 
o 
2 
o 
o 

2 
2 

o 
o 
2 
2 

2 

1 

o 
o 
2 
o 
o 
o 
o 
o 
o 

MICROWAVE SPECTRUM OF ACETALDEHYDE 1203 

J" Ka" 

26 4 
15 4 
14 4 

20 2 
14 4 
13 4 
25 4 
13 4 
17 -1 
12 4 
12 4 
11 4 
11 4 
21 10 
21 10 
10 4 
10 4 
21 4 
9 4 
9 4 
8 4 

4 
24 4 

7 4 
7 4 
6 4 
6 4 
5 4 
5 4 
6 -2 

23 4 
21 

10 2 
21 -2 

21 2 
21 2 
13 2 
20 4 

16 2 
22 4 
21 -7 
21 4 
19 4 
8 2 

19 -2 
20 -11 

20 4 
19 4 
21 0 
13 0 

12 2 
11 -2 
21 -13 
14 0 

22 1 
22· -I 

11 -2 
II 1 
21 14 

21 14 

21 13 

21 13 
21 13 

23 -
12 -

10+ 

18 + 
11 -
9 + 

22 -
10-

17 

8 + 
9 -
7 + 
8 -

12 
12 
6 + 
7 -

17 + 
5 + 
6 -

4 + 
5 -

21 -

3 + 
4 -
2 + 
3 -

1 + 
2 -
5 

20 
20 

8 + 
20 
20 -

20 -

11 + 
16 + 
14 

19 -

14 
18 -

15 + 
7 

18 
9 

17 -
16 -

21 
13 

10+ 

9 
9 

14 

22 + 
22 
10 
11 
7 + 
8 

9 + 
9 

Observed 
frequency (unc.)/ 

MHz 

416784.650(1.000) 
416887.060(1.000) 
417002.680(1.000) 
417085.144(1.000) 

417205.810(1.000) 
417240.600(1.000) 

Calculated 
frequency (unc.)/ 

MHz 

416783.893(0.234) 
416887.658(0.296) 
417003.511(0.299) 

417083.642(0.374) 
417085.217(0.299) 

417206.840(0.302) 
417239.896(0.210) 
417252.712(0.302) 

417361.936(6.098) 
417367.095(0.306) 
417391.610(0.306) 
417491.759(0.311) 
417504.120(0.311) 
417524.743(0.833) 
417524.743(0.833) 

417587.141(0.316) 
417592.952(0.316) 
417607.431(0.161) 
417658.601(0.321) 
417661.108(0.321) 
417710.732,(0.326) 
417711.702(0.326) 

417736.070(0.192) 
417747.494(0.331) 
417747.819(0.331) 
417772.309(0.336) 
417772.398(0.336) 
417788.124(0.341) 

417788.142(0.341) 

418237.056(6.115) 

418251.003(0.178) 

418454.943(0.421) 
418476.012(0.048) 
418512.614(0.067) 

418547.354(0.067) 

418547.627(0.096) 

418549.932(4.183) 
418601.145(0.157) 

418651 1961(4.137) 

418766.748(0.168) 

419008.345(0.427) 
419268.753(0.161) 

419417.328(0.154) 

419430.344(0.037) 

419579.718(1.745) 
419604.356(22.751) 

419745.688(0.157) 

420189.212(0.154) 

420533.794(0.506) 
42079(;.571 (4.694) 

422086.721(4.189) 

422287.951 (0.073) 

422708.858(0.363 ) 
423041.636(0.110) 

423124.709(0.091) 

423140.270(0.091 ) 

423237.932(8.788) 
423566.763(0.019) 
423576.169(0.327) 

423576.169(0.327) 

423631.383(0.278) 

423631.383(0.278) 
423650.139(0.276) 

Line 
strengtha 

16.1488 
8.3288 
7.6641 

127.1690 

7.6636 
6.9966 

15.4192 

6.9964 
0.0003 
6.3252 
6.3251 
5.6470 
5.6470 

114.9010 
114.9010 

4.9583 
4.9583 

12.5747 
4.2539 
4.2539 
3.5262 
3.5262 

14.6950 
2.7638 
2.7638 
1.9478 
1.9478 

1.0210 

1.0210 
0.0005 

13.9769 

131.9050 

4.1250 
137.7730 

137.7100 

138.6230 

9.0493 
11.8699 

3.7083 

13.2651 

128.7240 
12.5596 

11.1727 

3.9563 

16.9347 
35.8483 

11.8602 

11.1666 

129.4150 
3.4286 

8.2641 

0.0715 

91.2353 
0.0624 

22.1924 

22.0550 

3.3E-5 
2.0158 

82.9433 

82.9433 

90.6867 

90.6867 
90.6774 

Energy 
lower st.l 

cm- 1 

251.266 
243.848 
234.159 

405.940 
234.157 
225.115 

234.492 
225.113 
360.865 
216.718 
216.717 
208.969 

208.969 
574.917 
574.917 

201.868 
20l.868 
173.923 
195.413 
195.413 
189.605 
189.605 
218.365 
184.442 

184.442 
179.926 
179.926 
176.055 

176.055 

289.835 

202.884 

424.272 

184.621 
153.853 

153.849 

296.598 

327.447 
160.367 

365.716 

188.051 

496.745 
173.865 

147.463 

170.972 

382.340 
581.494 

160.327 

147.436 

421.075 
329.984 

318.925 

192.188 

553.979 
208.646 

158.491 
158.536 

304.052 

42.771 
454.755 

454.755 
412.673 

412.673 
412.638 

BEL93 
BEL93 
BEL93 

BEL93 

BEL93 

BEL93 
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TABLE II. (Continued.) 

o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
I 
o 

2 
o 
o 
o 
o 
1 
1 
2 
o 
o 
2 

o 
o 
o 

o 
1 
o 
o 
o 
o 

J' 

22 
22 
22 
3 

22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

22 
22 
22 
22 
22 
22 
22 
22 

22 
22 
22 
22 

22 
22 
22 
22 
22 
22 
10 
22 
12 
22 

22 
22 
22 
22 
22 
22 
II 
23 
23 
22 

19 
22 
22 
22 

24 
23 
4 

23 
19 
22 
22 
22 
22 

12 
12 
12 
2 

-13 
11 

-12 
-11 

11 
11 
10 

-10 
10 
10 
-9 

9 
9 

9 
-8 

8 
8 

1 
-7 

7 
7 

7 
n 
6 
6 

-6 
-3 

6 
3 

-5 
2 

2 

-5 
-4 

3 

-1 

J 

2 

-2 
4 

-4 

o 
4 
o 

4 
4 
4 
5 

11 
10+ 
11 
1 
9 

12 
10 
11 
11 
12 + 
13 
12 
12 + 
13 
13 
14 
13 -

14 + 
14 
14 + 
15 
15 
21 
15 
16 + 
15 
21 
16 
9 

17 -
16 + 
20 + 
16 
20 
17 
8 + 

18 
10 + 
17 
7 

18 + 
17 

18 
17 
18 
20 + 
8 

23 
23 + 
20 

18 
19 
19 
21 

23 
23 

1 
23 + 
18 
18 + 
18 
19 
18 + 

V til 

o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
I 
o 
1 
2 
o 
o 
o 
o 

2 
o 
o 
2 

o 
o 
o 
1 

1 
o 
I 
o 
o 
o 
o 

J" 

21 
21 
21 
4 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

21 
21 
21 
21 
21 
21 
21 
21 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
9 

21 
11 
21 
7 

21 
21 

21 
21 
21 
21 
11 
22 
22 
21 

18 
21 
21 
21 

23 
22 
3 

22 
18 
21 
21 
21 
21 

KLEINER, LOVAS, AND GODEFROID 

12 
12 
12 
-1 

-13 
11 

-12 
-11 

11 
11 
10 

-10 
10 
10 
-9 

9 
9 

9 
-8 

8 
8 

-7 

11 

6 
6 

-6 
-3 

6 
2 

-5 
1 
5 

-5 
-4 

3 
2 

-1 

2 

1 
4 

-4 
-1 

2 
o 
3 
o 

4 
4 
4 
5 

Observed 
frequency (unc.)1 

Ke" pit MHz 

10 
9 + 

10 
4 

11 
9 

10 
10 
11 + 
12 
11 
11 + 
12 
12 
13 
12 

13+ 
13 
13 + 
14 
14 
20 
14 
15 + 
14 
20 
15 
R 

16 -
15 + 
19 + 
15 
19 
16 
7 + 

17 
11 + 
16 
6 

17 + 
16 
17 
16 
17 
19 + 
9 + 

22 
22 + 
19 

17 
18 
18 
20 

22 
22 

22 + 
17 
17 + 
17 
18 
17 + 

Calculated 
frequency (une.)1 

MHz 

423669.029(0.237) 
423702.613(0.238) 
423702.613(0.238) 
423706.959(7.865) 
423708.980(0.278) 
423712.046(0.202) 
423746.950(0.237) 
423774.826(0.201) 
423780.511 (0.202) 
423780.511 (0.202) 
423785.853(0.170) 
423807.032(0.169) 
423857.919(0.170) 
423857.919(0.170) 
423863.027(0.140) 
423891.309(0.141 ) 
423935.432(0.140) 

423935.432(0.140) 
423964.259(0.115) 
424025.705(0.114) 
424025.705(0.114) 
424028.451 (0.115) 
424099.375(0.068) 
424134.379(0.093) 
424157.130(0.093) 

424157.157(0.093) 
424193.930(0.068) 
424205.640(0.093) 
424136.750(0.429) 
424380.278(0.077) 
424381.585(0.077) 
424393.953(0.065) 
424408.312(0.078) 
424409.893(0.065) 
424454.571(0.077) 
424464.314(0.015) 
424647.892(0.093) 
424662.300(0.019) 
4~~741.319(0.088) 
424764.077(2.317) 
424775.020(0.068) 
414l:$1).oo)(U.Uol:$) 

424859.224(0.067) 
424866.663(0.068) 
424961.244(0.094) 
425066.685(0.084) 
425070.057 (4.195) 
425207.904(0.093 ) 
425229.070(0.093) 
425230. 743( 1.152) 

425269.743(0.054) 
425277 .024(0.064) 
425345.239(0.064) 
425394.024(0.094 ) 

425428.407(0.198) 
425733.563(0.093) 
425743.562(0.082) 
425764.752(0.094) 
425950.472(0.055) 
426020. 894( 0.065) 
426066.762(0.065) 
426209.386(0.082) 
426318.235(0.096) 
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Line 
strengtha 

97.8619 
97.8462 
97.8462 
3.4E-5 

90.6509 
104.4630 
97.8239 

104.4300 
104.4280 
104.4280 
110.4790 
110.4670 
110.4400 
110.4400 
115.9270 
115.9110 
115.8874 

115.8874 
120.8040 
120.7694 
120.7694 
120.7680 
138.2510 
125.0960 
125.0840 

125.0840 
138.1780 
125.0570 
90.4927 

128.8220 
128.8220 
136.4660 
128.8060 
136.4750 
128.7830 

4.1977 
132.1390 

2.0439 
131.9980 

3.8752 
131.9750 
Ul.Y/.)U 

131.8040 
131.7980 
134.6550 
136.5870 

7.4941 
144.9910 
144.8370 
125.2710 

9.4843 
134.5360 
134.1990 
137.5730 

13.9503 
145.0090 

4.0315 
144.8540 

9.5032 
134.5380 
134.2080 
133.9110 
131.2870 

Energy 
lower st./ 

em- 1 Ref.b 

373.670 
373.665 
373.665 
270.708 
412.611 
337.789 
373.615 
337.731 
337.747 
337.747 
304.995 
304.960 
304.937 
304.937 
275.300 
275.298 
275.249 

275.249 
248.749 
248.693 
248.693 
248.711 
152.382 
225.309 
225.272 

225.272 
152.362 
225.253 
553.304 
204.989 
204.989 
162.866 
204.990 
162.841 
204.942 

35.383 
330.306 

42.720 
330.842 
277.247 
187.851 
ll:)f)~)j 

187.798 
187.818 
316.904 
305.043 
311.071 
158.536 
158.491 
427.452 

113.611 
173.865 
173.821 
294.87? 

325.073 
158.449 
159.812 
158.403 
113.582 
173.923 
173.881 
316.516 
329.462 



TABLE II. (Continued.) 

o 
o 
1 

o 
1 
1 
o 

o 
2 
o 
1 
o 

o 
o 
o 

2 

o 

() 

o 
2 
o 

l' 

4 
22 
22 
2.1 

23 
22 

24 

6 
6 

24 

22 
21 
10 
23 

11 
23 

22 
22 

II 
15 
13 

21 
9 

18 
22 

22 
10 
20 
22 

8 
19 

13 
12 

14-
13 
II 
7 

IO 
15 

10 
24 
9 

18 
16 
8 
6 

21 

II 
J1 

22 

16 
17 

17 
6 

6 

-1-
-1-

16 

2 

4 

2 

4 

4 
-3 

4 
3 
3 

-1 

5 
-3 
-2 
-2 

3 

3 

-2 

-3 

3 
-- 1 

-3 

-12 

2 
17-
19 -
23 -

21 
20 

23 
3 -
2 + 

22 
18 .-,-
18 
7 -

23 
8 -

23 + 
17 
19 

9 
13 
12 

16 
6 -

15 
19 -

19 
7 -

15 
19 -
5 -

14 
II + 
10 + 
12 + 
12 

9 + 
4 -
8 + 

13 + 
7 

24 + 
7 + 
4 

13 
14 + 
6 + 
3 -

11 

9 
20 

20 + 
5 + 

14 

15 + 
12 

3 
10 
1 -

2 + 
II 

2 

o 
o 
1 
o 

o 

o 
2 
o 
1 
o 

2 
o 
o 
o 

2 

o 

2 

2 

o 
o 

() 
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j" 

21 
21 
23 

23 

21 

23 

23 
21 
20 
IO 
22 
10 
22 
22 
21 

IO 
14 
12 

21 

17 
21 

21 

20 
21 

8 
19 
13 
12 

14 
12 
11 
7 

10 
15 

9 
23 

9 

18 
16 

6 

20 

10 
21 

21 

7 
15 
17 

17 

6 

5 
21 

..J. 
-1-

16 

-3 

4 
2 

-1 
3 

-2 

3 

3 
4 

-3 
2 
o 
2 
o 
4 

-3 
1 

-1 
1 

4 

2 
4 

4 
2 

2 

-I 

-2 

2 

4 

-2 
-2 

2 

-- 3 

-12 

Observed 
frequency (une.)/ 

Kc" pIT MHz 

16 -

18 -
'2'2 -

23 
19 

22 
2 -
3 + 

20 

17 + 
18 
8 + 

22 
9 -

22 + 
19 
18 

10 
13 
12 

18 

7 + 
15 
18 -

18 
8 -

17 
18 -

6 + 
16 
12 -
11 -

13 -

12 
10 -

5 + 
9 -

14 -

23+ 
8 -

5 
15 
15 -
7 -
4- + 

19 

9 
19 

19 + 
6 -

14-
16 -

1..J. 
5 -

4 

9 

2 + 
3 -

13 

Calculated 
frequency (une.)/ 

MHz 
Line 

strengtha 

426334.366(7.046) 0.0037 

426361.204(0.096) 131.2870 
426646. 121 (0.092) 134.1020 
4J6T21419(O 116) 

426745.645(0.404) 

42686 1.694(0.086) 

426981.734(0. I 13) 
426982.343(0. 119) 

426988.520(0.119) 
427087.522(0. I 41) 

427432.075(0.097) 
427479.954(0.080) 
427 548.540( 4.20 I ) 

427801. 197(0.097) 
427831.240(0.051) 

427869.114(0.097) 
428013.523(0.304) 
428422.2 I 0(0.1 07) 

428488.789(0.067) 
428674.137(0.084 ) 
429 I 89.844(0.006) 

42948 I .590(0.282) 
429575.994(4.208) 

429699.410(4.382) 
430482.385(0.069) 

430506.096(0.069) 
430566.904(0.015) 

430840.148(0.266 ) 
4'11171.279(0]'=10) 
431208.387(4.213) 
432080.233(0.255) 

432239.727(4.301) 
432265.952(4.279) 

432377.223(4.330) 
432397.321 (0.011) 

432425.906(4.261) 
432501.181 (4.218) 
432690.301 (4.249) 

432798. 736( 4.366) 
432810.385(0.033 ) 

432965.370(0.689) 
433030.928( 4.240) 

433150.274(0.064) 
433203.579(0.248) 
433164.457(4.411 ) 

43342 I .004(4.235) 
433507 .160(4.223) 

433538.0 17( 1.7(3) 

433548.871 (2.522) 
433570.593(0.071 ) 

433632.589(0.071 ) 
433835,492(4.231 ) 

434061.337 (O.026} 
43407 4.034( 4.466) 

4342 J 6.288(0.243) 
434251.396(4.130) 

-1-34274.761 (..J..126) 

434504.079(0.126) 
434M8.022( 4.230) 
434724.368( J .739) 

434846.864( 4.228) 
435007.205 (4.230) 
435125.987(0.140) 

14..21'2S 

4.0£-7 

135.0380 

14.1825 
4.1035 

4.1035 
0.0027 

134.1070 
0.0155 
6.7349 

22,Cn51 

3.9806 
22.2127 
13.1500 

135.5290 

0.6577 
1.8461 
0.9819 

12.5442 
5.9824 

3.5507 
136.5510 

136.5610 
4.1234 

11.8802 
1'().())NO 

5.2318 
\ Ll9g3 
8.8598 

8.1379 

9.5774 
0.OD53 
7.4128 

4.4777 
6.6845 

]0.2894 

4.2252 

25.9728 
5.9526 

0.0004 
10.5128 
10.9938 
5.2153 
3.7121 

18.4207 
0.1588 

138.0140 

137.9660 
4.4692 

0.0034 
11.6884 

9.8285 
3.7081 

2.9127 
4.1404 
2.9212 

93.8094 

2.087'2 
2.0867 
9.146:') 

Energy 
lower st.! 

287.223 
329.465 
315.614 
1&2.'1,91 

172.719 

305.345 
182.392 

165.683 

165.683 
192.977 

315.677 
149.323 
303.882 

158.449 

184.330 

158.403 
330.733 
306.609 
177.895 
212.949 
192.278 

316.516 
297.356 

376.688 
163.603 

163.582 
35.191 

302.950 
in') ~09 

291.491 

290.035 

326.973 
318.574 

336.012 
50.231 

310.819 
286.284 
303.707 

345.693 
178.627 

431.142 
297.239 

161.268 

277.770 
356.014 
291.416 

181.732 

394.917 
297.123 
157.381 

157.375 
286.239 

80.432 
366.973 
266.154 
281.707 
277.835 

167.369 
277.822 
628.223 

174.589 
274.584 

255.187 

. J. Phys. Chem. Ref. Data, Vol. 25, No.4, 1996 
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TABLE II. (Continued.) 

2 
2 
2 
1 
2 
o 
2 
2 
1 
o 
o 

o 
o 
1 
o 
1 

I 
2 

2 

I 

1 

o 
I 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

J' 

18 
3 

15 5 
7 2 

16 
19 
22 -11 
14 5 
23 -2 
23 2 
13 5 
20 -2 

25 -3 
12 5 
20 2 
10 3 

11 5 
5 2 

10 
19 

9 5 
8 
7 5 
6 
5 5 

19 2 
13 
24 0 
24 0 
11 

16 -1 
23 
23 1 
23 14 
23 14 

23 13 
23 13 
23 13 
23 12 
23 12 
23 12 

23 13 
23 11 

9 3 
23 12 

23 -11 
23 11 
23 II 
13 10 

23 -10 
23 10 
23 10 
23 -9 
23 9 
23 9 
23 9 
23 -8 
23 
23 
23 
24 .-1 

24 

16 + 
o -
1 + 

10 
5 + 

15 
17+ 
11 
9 

22 
22 -

8 
19 

23 
7 

19 
8 

6 
3 
5 

16 

4 
3 
2 
1 
o 

17 
11 
24 + 
24 

9 + 
15 
22 
22 -

9 + 
10 -

lO­
II + 
II 
12 
11 + 
12 -

10 
13 
6 

11 

12 
12 

13 + 
14 

13 
14 -

13 + 
14 
15 
14 -

IS + 
IS 
16 -
15 + 
16 
24 
24 + 

2 
2 
2 
1 
2 
o 
2 
2 
1 
o 
o 

o 
o 

o 

2 

2 

1 

1 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

KLEINER, LOVAS, AND GODEFROID 

J" 

18 2 
2 

3 2 
15 4 
6 I 

15 -1 
19 2 
21 -11 
14 4 
22 -2 
22 2 
13 4 
19 1 

24 3 
12 4 
19 
9 2 

11 4 
4 -3 

10 4 
1& ? 

9 4 
8 4 
7 4 
6 4 
5 4 

18 -2 
12 -2 
23 
23 -1 
10 2 
15 1 
22 
22 
22 14 
22 14 

22 13 
22 13 
22 13 
22 12 
22 12 
22 12 

22 -13 

22 11 

10 -2 
22 -12 

22 -11 

22 11 
22 11 
22 10 

22 -10 
22 10 
22 10 
22 -9 
22 9 
22 9 
22 9 
22 -8 
22 8 
22 8 
22 8 
23 -1 
23 

Observed 
frequency (unc.)/ 

Kc" P" MHz 

17-

1 + 
2 -

12 
6 + 

15 
18 -

10 
11 
21 
21 -

10 
18 

21 

9 
18 
8 

8 
2 
7 

1/'\ 

6 
5 
4 
3 
2 

17 
10 
23 + 
23 

8 + 
15 
21 
21 -

8 + 
9 -
9 -

10 + 
10 
11 
10 + 
11 -

9 
12 

9 
10 

11 
II 
12 + 
n 
12 
13 -

12 + 
13 
14 
13 -

14 + 
14 
15 -

14 + 
15 
23 
23 + 

Calculated 
frequency (unc.)/ 

MHz 

435166.122(4.533) 
435259.969(4.230) 
435313.507(4.231) 
435940.585(0.238) 
435961.7 69(2.541) 
436559.874(0.063) 
436567.926(4.613) 
436650.506(39.582) 
436667.741 (0.237) 

437078.000(0.079) 
437115.026(0.079) 
437314.662(0.236) 
437521.746(0.065) 

437763.234(0.175) 

437888.037(0.235) 
438144.819(0.066) 
-1382-12.017(0.037) 

438394.024(0.235) 

438476.351(6.658) 
438838.265(0.235) 
41RlNt) 1 RR(4 "i"iR) 

439225.899(0.234) 
439561.577(0.235) 
439849.471(0.235) 
440093.284(0.235) 
440296.253(0.235) 
441013.190(0.086) 
441396.527(0.082) 
441764.595(0.106) 
441771.786(0.106) 
441793.287(0.016) 
442244.544(0.150) 
442248.515(0.079) 
442343.238(0.079) 
442810.704(0.390) 
442810.704(0.390) 
442871.180(0.334 ) 
442871.180(0.334) 
442~89.217(0.331) 

442913.187(0.284) 
442948.589(0.285) 
442948.589(0.285) 

442950.226(0.334) 
442962.954(0.242) 

442971.098(8.830) 
-1-12993.086(0.285) 

443026.703(0.241 ) 
443033.663(0.242) 
443033.663(0.242) 
443045.809(0.203 ) 
443066.453(0.202) 
443 119.574(0.203) 
443119.575(0.203) 
443133.121 (0.167) 
443163.324(0.168) 
443207.773(0.167) 
443207.773(0.167) 
443250.005(0.136) 
443312.662(0.136) 
443312.663(0.136) 
443316.766(0.137) 
443414.717(0.108) 
443436.036(0.109) 
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Line 
strengtha 

12.3706 
1.1573 
1.1572 
8.4662 
3.0749 
0.0004 

13.0375 
87.9919 

7.7866 
144.1150 
144.0460 

7.1058 
10.3789 

0.0017 

6.4218 
10.3991 
-1.1290 

5.7316 
0.0102 

5.0312 
1R7t)Q 

4.3155 
3.5766 
2.8028 
1.9754 
1.0619 
0.0014 
0.1466 

23.3882 
23.2363 

4.4082 
0.2148 

144.5130 
144.4360 
91.7282 
91.7282 
99.1303 
99.1303 
99.1203 

105.9900 
105.9740 
105.9740 

99.0921 
112.3020 

7.7£-6 
105.9500 

112.2670 
112.2654 

112.2654 
118.0530 
118.0400 
118.0120 
118.0120 
123.2610 
123.2460 
123.2205 
123.2205 
127.9250 
127.8895 
127.8895 
127.8880 
151.3060 
151.1380 

Energy 
lower st./ 

cm- 1 Ref.b 

378.569 
271.995 
271.993 
244.869 
271.741 

76.301 
390.802 
595.491 
235.198 
167.813 
167.810 
226.175 
125.919 

208.687 

217.798 
125.894 
176.799 

210.067 
290.221 

202.982 
1RR.1R1 

196.542 
190.748 
185.598 
181.092 
177.230 
115.704 
199.953 
172.675 
172.719 
41.885 

218.452 
166.529 
166.512 
468.884 
468.884 

426.803 
426.803 
426.770 
387.802 
387.798 
387.798 

426.745 
351.922 
297.123 
387.750 

351.867 
351.883 
351.883 
319.131 
319.097 
319.075 
319.075 
289.439 
289.438 
289.390 
289.390 
262.891 
262.837 
262.837 
262.855 
172.719 
172.675 
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o 
o 
o 
o 
o 
o 
o 
O. 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 

2 
1 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
2 
2 

o 
1 
o 
o 
o 
o 
o 

2 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

J' 

23 
23 
23 
2::\ 

23 
23 

23 
23 

23 
23 

24 
24 
23 

23 
23 
23 
23 
23 

24 
24 

23 
23 

16 
22 

20 
25 

25 
25 
21 
23 
23 
11 
2 

22 
23 
23 
25 

3 
7 

16 
13 
12 
24 

24 

24 
13 

17 
14 
21 

12 
14 

25 
25 

24 
24 
25 

25 
25 
25 

24 

24 

8 

-7 
7 

7 

3 
-3 
, 6 

6 
-6 

6 
o 
o 
5 
5 
5 

-5 
4 

-4 
4 

-1 
1 

4 
4 
1 

-1 

3 
-1 

1 
2 

2 
3 

2 
o 

-4 
-1 

2 
-2 
-2 

2 

-2 
o 
o 

-1 
I 
o 
o 

14 
14 

3 

16 

17 + 
16 -
17 

21 + 
21 
18 -

17 + 
17 
18 

24 

24 + 
19 + 
18 -

19 
18 
20 -
20 

2 
24 
24 i-

19 + 
19 

15 
22 
17 
24 
24 -

24 
20 -
20 -

20 
8 -

o 
19 

21 

21 + 
25 + 
2 

15 
11 
10 
23 
23 -

22 

11 + 
15 
13 
18 

10+ 
13 

25 + 
25 

23 
23 -

25 

25 + 
25 

25 + 
10+ 
11 -
5 

o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 
2 
1 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
2 
2 

o 
1 
o 
o 
o 
o 
o 

2 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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22 

22 
22 
?? 

22 

22 

22 
22 

22 
22 

23 
23 
22 

22 
22 
22 
22 
22 

4. 
23 
23 

22 
22 
15 
21 

19 
24 

24 
24 
20 
22 
22 
10 

21 

22 
22 
24 
2 
6 

15 
12 
11 
23 
23 
24 

12 
16 
13 
20 

11 
13 

24 

24 

23 
23 
24 

24 
24 

24 

23 
23 

9 

-7 
7 
7 
7 

3 
-3 

6 
6 

-6 
6 
o 
o 
5 
5 
5 

-5 
4 

-4 

o 
o 
4 
4 
o 

-2 
2 
2 
2 

-2 
1 
3 
3 
2 

-1 
-3 

2 
2 
1 

-2 
-3 

o 
-1 

1 

-2 

-1 

-I 

1 
-1 

-1 

1 
o 
o 

14 
14 

-2 

Observed Calculated 
frequency (unc.)1 frequency (unc.)1 

Kc" p" MHz MHz 

15 

16 + 
15 -
If) 

20 + 
20 
17 -

16 + 
16 
17 

23 

23 + 
18 + 
17 -

18 
17 
19 -

19 

2 
23 
23 i-

18 + 
18 

15 
20 

17 
23 
23 -

23 
19 -
19 -

19 
9 -
3 

19 

20 

20 + 
24 + 

1 
3 

IS 
12 
11 
22 
22 -
24 

12 + 
15 

13 
18 

9 + 
13 

24 + 
24 

22 
22-
24 

24 + 
24 

24 + 
9 + 

10-

8 

443443.678(0.111 ) 
443465.881(0.110) 
443465.931(0.110) 
44':\Snml(O." 1) 

443522.266(0.076) 
443534.633(0.076) 

443723.869(0.091) 
443726.012(0.091) 

443754.656(0.092) 
443801.434(0.091) . 

443839.419(0.108) 
443868.956(0.109) 
444171.845(0.080) 

444232.366(0.080) 
444263.926(0.079) 
444280.690(0.080) 
444687.590(0.076) 
444750.967(0,076) 

444923.493(0.081) 
445482.350(0.111 ) 
445540.397(0.112) 

445688.200(0.076) 
445741.800(0.076) 

447590.464(0.056) 
447612.922(1.653) 

447733.643(4.590) 
448293.861 (0.206) 

449493.694(0.128) 
449701.580(0.125) 
450504.265(0.078) 
450710.132(0.081) 

450732.929(0.081) 
450915.578(0.015) 

451506.669(7.933) 
452740.283(0.102) 

453005. 135{0.082) 
453063.263(0.082) 
453352.078(0.708) 

45373,6.427(6.080) '. 
453765.800{0.125) 

454198.192{0.137) 
454743.809(0.024) 

454894.863(0.080) 
455598.125(0.092) 
455637.205(0.092) 

455637.626(0.488) 
455852.177(0.024) 

456255.303(0.034) 
457366.809(0.080) 
;J58531.177(;JA;J2) 

458543.509(0.017) 
458592.724(0.027) 

460307.890(0.123) 
460308.373(0.123) 

460314.852(0.092) 
460408.525(0.092) 

461609.863(0.125) 

461631.225(0.125) 
461951.304(0.125 ) 
461979.331 (0.125) 

462042.665(0.462) 

462042.665(0.462) 

462052.077(8.867) 

Line 
strengtha 

132.0280 

132.0160 
132.0160 
1~lqRRO 

142.8810 
142.8950 

135.5910 

135.5910 

135.5740 
135.5510 

151.3200 
151.1510 
138.6060 

138.6060 
138.2720 
138.2660 
141.0510 
140.8940 

4.1313 
23.2514 
23.4035 

141.0550 
140.9020 

0.0001 
19.9508 

5.1298 
15.2747 

15.4437 
15.4075 
11.3597 

142.9970 

143.0130 
4.2881 
5.2£-6 

0.0083 
144.3510 
144.3010 
27.4729 

0.0001 
4.3229 

0.0403 
1.8673 

0.7814 
150.4500 
150.3760 

2.9£-7 

1.8906 
0.0023 
0.7370 
7.6010 

4.6181 
0.0028 

24.5828 
24.4156 

150.7770 
150.6950 
157.6190 

157.4360 
157.6290 
157.4460 

100.3070 
100.3070 

6.8£-7 

Energy 
lower st.! 

1207 

cm- I Ref.b 

239.456 

239.421 
239.421 
TN4m 

177.022 

176.997 

219.145 

219.145 
219.147 

219.100 

172.650 
172.605 
202.019 
202.023 

201.970 
201.990 
188.051 
188.008 
162.389 
172.650 
172.605 

188.133 
188.093 

75.933 
408.124 

400.772 
340.317 

197.589 
197.589 
138.822 
177.962 
177.942 

41.600 
268.007 
162.841 

171.843 
171.839 
446.076 

280.196 
171.221 

218.053 
50.231 

184.780 
182.392 
182.391 

187.510 
50.180 
90.863 

200.389 
;J 13.812 

49.052 
58.307 

187.466 
187.510 

181.280 
181.267 
187.510 

187.466 
187.455 
187.411 

483.655 
483.655 

290.841 
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TABLE II. (Continued.) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 
() 

() 

o 
o 

() 

o 
I 
o 
o 

l' 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
22 
24 
25 
25 
2--1-
24 
24 
24 

6 
24 

24 
24 
24 
26 
17 
2--1-
2--1-
11 

26 
2--1-
2--1-
20 

26 
25 
25 
22 
1;\ 

23 
17 
25 
25 

13 
13 
13 
12 

-13 
12 
12 
11 

-12 

11 
11 
11 
10 

-10 

10 
10 
') 

9 
9 

-8 

-3 
-7 

7 
7 
7 
6 
6 

-6 

6 

5 
-5 

4 
4 

-4 
4 
--I-

o 

11 
12 + 
12 
13 
11 
12 + 
13 -

14 
12 
13 
13 
14 + 
15 

14 
15 
14 + 
15 

15 -

16 + 
16 
17 
16 + 
17 
22 + 
22 
17 
18 + 
17 
18 
19 -

18 + 
18 
21 
19 
25 
25 + 
20 + 
1'.:1 
20 
19 
3 

21 -

21 
20 + 
20 
25 
16 
21 
21 

25 -
22 
22 
18 
26 .., 

2--1-
2--1-
19 
II 

16 
24 
24 

V t" 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
u 
o 
o 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 

o 
o 

o 
o 

J" 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

23 
23 
23 
23 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
21 
23 
24 
24 
23 
n 
23 
23 

23 

23 
23 
23 
25 
16 
13 
23 
11 

25 
23 
23 
19 
25 
24 
2--1-
21 
12 
22 

16 
24 
24 

KLEINER, LOVAS, AND GODEFROID 

K,/' 

13 
13 
13 
12 

-13 
12 

12 
11 
12 
11 
11 
11 
10 

10 
10 
10 
? 

9 
9 

-8 
8 
8 

3 
-3 
-7 

7 
7 
7 
6 
6 

-6 
I 
6 
o 
o 

.) 

5 
-5 

3 
4 

-4 
4 
--I-

2 

:2 

:2 
-2 

-2 

Observed 
frequency (unc.)/ 

Ke" P" MHz 

10 
11 + 
11 
12 
10 
11 + 
12 -

13 
11 
12 
12 

13 + 
14 

13 
14 

13 + 
14 

14 -

15 + 
15 
16 
15 + 
16 
21 
21 
16 
17 + 
16 
17 
18 -

17 + 
17 
20 
18 
24 
24 
19 
It) -

19 
18 

20 -

20 
19 
19 
24 
16 
20 
20 
10 

24 
21 
21 
18 
25 + 

23 
19 
10 
21 
16 
23 
23 -

Calculated 
frequency (une.)/ 

MHz 

462108.752(0.396) 
462108.752(0.396) 
462125.931 (0.393) 
462155.528(0.337) 
462189.016(0.395) 
462192.732(0.338) 
462192.732(0.338) 
462212.657(0.286) 
462237.212(0.337) 
462277.174(0.286) 
462285.475(0.287) 
462285.475(0.287) 
462305.298(0.240) 

462325.276(0.239) 
462380.570(0.240) 
462380.572(0.240) 
462435.364(0.2') 1) 

462480.432(0.197) 
462480.432(0.197) 
462537.690(0.160) 
462601.367(0.160) 
462601.369(0.160) 
462606.918(0.161) 
462606.956(0.089) 
462616.208(0.089) 
462757.039(0.130) 
462778.537(0.129) 
462778.625(0.129) 
462832.302(0.130) 
463074.646(0.106) 
463078.081 (0.106) 
463108.462(0.107) 
463109.248(0.091 ) 
463155.553(0.107) 
463252.794(0.128) 
463302.666(0.128) 
463578.596(0.093 ) 
4bjbb I.U4')~U.U':Jj) 

493678.370(0.993 ) 
463712.524(0.093) 
464070.309(0.080) 
464093.529(0.088) 

464154.006(0.088) 
465417.672(0.088 ) 
465476,434(0.088) 
470720.698(0.212) 
470872.343(0.081 ) 
470955,470(0.095 ) 
470975.638(0.094) 
47164.0 q 17(() 016) 

471743.629(0.1--1-0) 
472306.698(0.094) 
472369.548(0.095) 
472869.728(0.110) 
473473.575(0.73--1-) 
4 7 4074.659(0.106) 
474115.5--1-7(0.106) 
474138.198(--1-.348 ) 
474652.185(0.018) 
476030.345(0.105 ) 
476156.777(0.186) 
478317.971 (0.106) 
-+ 78--1-09 A80( 0.106) 
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Energy 
Line lower st.l 

strengtha em -[ Ref. b 

107.3967 
107.3967 
107.3860 
113.9670 
107.3560 
113.9500 
113.9500 
120.0130 
113.9250 
119.9770 
119.9745 
119.9745 
125.5210 

125.5080 
125.4790 
125.4790 
130.4950 

130.4689 
130.4689 
134.9780 
134.9420 
134.9420 
134.9410 
149.2830 
149.3020 
138.9080 
138.8960 
138.8960 
138.8680 
142.3210 
142.3210 
142.3040 

12.3809 
142.2800 
24.4270 
24.5943 

145.2090 
14).L090 

144.5990 
144.5940 

4.2852 
147.5470 

147.4720 
147.55--1-0 
147.4810 

16.6143 
0.0003 

149.4370 
149.4560 

4. 4.1m~ 

16.6933 
150.6740 
150.6230 

0.0011 
28.9771 

156.7790 
156.6990 

9.6911 
4.8292 

13.4566 
0.1797 

157.0450 
156.9580 

441.576 
441.576 
441.543 
402.576 
441.520 
402.573 
402.573 
366.698 
402.527 
366.644 
366.661 
366.661 
333.910 

333.876 
333.856 
333.856 
304.220 

304.174 
304.174 
277.676 
277.624 
277.624 
277.643 
191.816 
191.792 
254.248 
254.213 
254.2l3 
254.197 
233.946 
233.946 
233.949 
152.362 
233.903 
187.455 
187.411 
216.835 
LJb.841 

216.789 
216.810 
165.612 
202.884 

202.844 
203.000 
202.961 
356.177 

86.218 
192.996 
192.977 
4~Mh 

213.404 
186.954 
186.952 
127.797 
461.622 
197.589 
197.589 
427.452 

56.885 
166.512 
228.402 
196.635 
196.625 
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o 
2 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 

J' 

26 
4 

23 
18 

26 
17 

7 
25 

25 
25 

25 

25 
25 

25 
25 

25 
25 
25 

25 
25 
25 

25 
25 

25 
25 

25 
25 

25 
25 

25 
25 

25 
25 

25 
25 

25 
25 
25 
25 

25 

25 
25 
25 

13 
25 

25 
25 

25 
25 
25 

25 
25 

15 
25 

17 
14 
14 

24 
14 

25 

25 

o 

2 

1 

14 

14 
13 

13 
13 
12 

-13 

12 

12 
11 

-12 
-11 

11 
11 

10 
-10 

10 
10 

3 
-3 

9 
-9 

9 
9 

-8 

8 
-7 

7 
6 
6 

-6 
6 

-2 

-5 
4 

-,1 

4 

4 
-2 

-I 

26 + 
3 

20 
16 

26 + 
16 

4 
11 + 
12 -

12 -

13 + 
13 
14 

12 

13+ 
14 -

15 
13 
14 
14 -
15 -t-

16 
15 
16 -

15 + 
23 + 
23 
17 
Hi 
16 -

17 + 
17 
18 -

17 + 
18 

18 

19 + 
18 -

19 
20 -

19 + 
19 

20 
II 
21 + 
21 
20 -

20 
22-
22 

21 + 
21 
14 
23 

16 
12 
12 + 
23 -
12 + 
22 -

22 

o 
2 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

MICROWAVE SPECTRUM OF ACETALDEHYDE 

J" 

25 

3 
22 
17 

25 
16 

8 
24 

24 
24 

24 

24 
24 

24 

24 

24 
24 
24 

24 
24 
24 

24 
24 
24 
24 

24 
24 

24 
24 
24 
24 

24 
24 

24 
24 

24 
24 
24 

24 
24 

24 
24 

24 
12 
24 

24 
24 

24 
24 
2,-J 

24 
24 

14 
25 

16 
13 

13 
23 
13 
24 

24 

-2 
-3 

1 

1 

o 
-2 
14 

14 

13 

13 
13 
12 

-13 

12 

12 
11 

-12 
-11 

II 
11 

10 
-10 

10 
10 

3 
-3 

9 
-9 

9 
9 

-8 
8 

8 
-7 

7 
7 

7 
6 
6 

-6 
6 

-5 
4 

-,1 

4 
4 

-[ 

-1 
o 

-I 

1 

2 

Observed Calculated 
frequency (une.)/ frequency (une.)! 

K e" P" MHz MHz 

25 + 
2 

20 
16 

25 + 
16 

7 

10+ 
11 -
11 -
12 + 
12 
13 

11 
12 + 
13-

14 
12 

13 
13-
14-t-

15 
14 
15 -

14 + 
22 + 
22 
16 
15 
15 -

16 + 
16 
17 -

16 + 
17 

17 

18 + 
17 -

18 
19 -

18 + 
18 

19 
12 

20 + 
20 
19 -

19 
21 -
21 

20 + 
20 

14 
25 

16 

13 
13 + 
22 -
II + 
21 -
21 

478771.251(0.141) 
479003.242(6.050) 

479063.319(0.129) 
47Q4hf. mf.(O (44) 

479815.931(0.143) 
480017.829(0.073) 

480378.724(8.898) 
481271.931 (0.540) 

481271.931(0.540) 
481343.989(0.464) 

481343.989(0.464) 

481360.177(0.461) 
481395.969(0.395) 

481425.240(0.463) 

481434.948(0.397) 

481434.948(0.397) 
481461.095(0.335) 
481479.238(0.395) 

481526.181(0.334) 
481535.877(0.336) 
48l.J35.877(0.336) 

481564.287(0.281) 
481583.477(0.279) 

481640.869(0.280) 
481640.873(0.280) 
481644.918(0.102) 

481651.350(0.102) 
481674.755(0.230) 
4R170RR1h(O?11) 

481753.418(0.230) 
481753.418(0.230) 

481827.398(0.187) 

481891.901(0.186) 
481891.904(0.186) 

481898.978(0.187) 
482074.649(0.151) 

482095.286(0.150) 
482095.437(0.150) 

4821~1.629(0.15l) 
482432.903(0.123 ) 

482438.297(0.123) 
482470.116(0.124) 

482517.298(0.124) 
482787.799(0.095) 
482994.893(0.107) 

483100.668(0.107) 
483121.940(0.107) 

483165.850(0.108) 
483491.067(0.102) 
483540.704(0.102) 

485216.211(0.102) 

485278.335(0.102) 

485298.862(0.035) 
485503.934(0.582) 

486237.004(0.171) 
487513.155(0.032) 

488630.035(0.033) 
489324.312(0.119) 
490073.379(0.021) 
491194.392(0.109) 

491210.556(0.109) 

1209 

Energy 
Line lower st.l 

strengtha cm- l Ref.b 

25.7767 
0.0002 
0.0046 
OOOl"i 

163.7310 
4.3£-5 

7.5£-8 

108.7050 

108.7050 
115.5063 

115.5063 

115.4950 
121.8110 

115.4640 

121.7930 

121.7930 
127.6120 
121.7670 

127.5750 
127.5727 
127.5727 

132.8970 
132.8840 

132.8540 
132.8540 

155.6740 
155.6960 

137.6850 
1376680 

137.6413 
137.6413 

141.9720 
141.9350 

141.9350 
141.9340 

145.7430 

145.7300 
145.7300 

145.7010 
149.0180 

149.0180 
148.9990 

148.9760 
0.8874 

151.7880 

150.8210 
151.7890 
150.8160 
154.0280 
153.0880 

154.0380 
153.9990 

0.0015 
6.2£-6 

0.0255 

1.7056 
1.7263 

14.5790 
5.0446 

155.8700 

155.8920 

202.865 

282.765 
176.997 
HH <),)4 

202.865 
85.913 

285.205 

499.067 

499.067 
456.990 

456.990 
456.958 
417.992 

456.937 

417.990 

417.990 
382.116 
417.945 

382.064 
382.081 
382.081 

349.331 
349.297 

349.280 
349.280 

207.247 
207.223 

319.644 
319645 

319.600 
319.600 

293.105 
293.055 

293.055 

293.074 

269.684 
269.650 
269.650 

269.635 
249.393 

249.393 
249.397 

249.353 
192.278 
232.299 

232.255 
232.307 

232.278 
218.365 
218,326 

218.525 

218.488 
66.997 

202.908 

228.066 
58.307 

58.256 
181.267 
65.386 

208.705 

208.687 
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TABLE II. (Continued) 

Observed Calculated Energy 
frequency (une.)/ frequency (unc.)/ Line lower st./ 

Vt' J' Ka' Ke' pi V t" J" Ka" Ke" pIt MHz MHz strengtha cm- I Ref.b 

0 25 2 23 0 24 2 22 491476.171 (0.107) 156.9830 202.708 
0 25 2 23 + 0 24 2 22 + 491543,200(0.108) 156.9300 202.709 
0 26 2 25 - 0 25 2 24 - 492552,045(0.121) 163.0180 213.404 
0 13 10- 0 12 2 11 492828.276(0.018) 4.5471 56.328 
2 3 1 + 2 2 2 o -t- 493563,892(4.231 ) 3.2749 270.050 
2 3 3 o - 2 2 2 1 - 493574.677(4.231) 3.2748 270.050 
1 5 . -5 1 4 -4 0 495823.579(0.324) 4.9578 174.800 
0 26 1 25 - 0 25 24 - 496365.483(0.121) 163.2250 212.583 
2 5 4 1 + 2 5 2 - 496978.315(6.459) 2.0323 292.321 
2 4 2 2 5 3 + 496980.124(6.459) 2.0323 292.320 
2 6 3 2 7 -2 6 497871.803(8.922) 5.4£-7 280.219 
2 4 4 o + 2 4 498441.358(6.453) 1.1087 289.094 
2 4 4 I - 2 4 2 + 498441.810(6.453) 1.1087 289,094 

aln cases where the line strength is less than 0.000 I, exponential notation is used. These values also incorporate the dipole moment factor as discussed in the 
text. 

bAn asterisk (*) preceeding the reference indicates that the measured line is not inc! uded in the fit. 
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