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The Electronic Spectrum and Energy Levels of the Deuterium Molecule 

Robert S. Freund and James A. Schiavone 

AT & T Bell Laboratories, Murray Hill, New Jersey 07974 

and 

H. M. Crosswhite 

Argonne Nattonal Laboratory, Argonne, Illinois 60439 

Beginning in the 1930s, G. H. Dieke and his students carried out an extensive program 
of measuring the optical spectrum of molecular hydrogen and its isotopes. Parts of the 
work were published but the project was interrupted by Dieke's death in 196:'5, with much 
of the latest and most accurate work unpublished. This paper gives the 27488 lines of 
molecular deuterium, measured by Dieke, arranges the 8243 assigned lines into band 
systems, and derives rotational-vibrational energy levels for over 50 electronic states. It 
also derives energy levels from published vacuum ultraviolet spectra ofD2 • 
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isotopes (H, D, and T) stands out. Beginning in the 1930s, 
Dieke and his co-workers published well over a dozen papers 
giving measurements of spectra and their interpreta­
tions. I- 12 A review in 1958 presented energy levels of the H2 
isotope and summarized progress on the systematic mea­
surement of the spectra of all six isotopic species (Hz, D2, T 2' 

HD, HT, and DT).I Unfortunately, this project was inter-
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236 FREUND, SCHIAVONE, ANO CROSSWHITE 

rupted in 1965 by Dieke's death, with much work unfinished 
and little of it published. The major exception is a book giv­
ing the latest measurements on the H2 isotope, The Hydro­
gen Molecule Wavelength Tables a/G. H. Dieke, edited by H. 
M. Crosswhite and published in 1972.2 

The present paper presents data on the D2 isotope. Six 
papers published by Dieke in the 1930s present measure­
ments and interpretations of several band systems.3- 8 More 
recent publications present infrared data'HI and measure­
ments on one of the singlet systems. 12 An unpublished work­
ing list of 27 488 measured lines with 8243 assignments had 
been compiled from the latest work. This list forms the basis 
uf fLtt: plt:lSt:uL rt:vit:w. Frum it, we have assembled tables of 
lines for all assigned band systems, including several never 
published before. From these measured lines, we derive a 
table of energy levels. Energy levels are presented rather 
than molecular constants because for hydrogen and its iso­
topes relatively few rotational levels are populated and per­
turbations between electronic states are large; it would re­
quire 1It:i:lrly us lllUllY COlllSumts as lines to accurately 
reproduce most of the data. In addition, we collect published 
energy levels for those excited singlets which have been mea­
sured bv vacuum ultraviolet spectroscopyl3-18 and make 
comparisons to the present energy levels wherever possible. 
We also make comparisons to those few ab initio calculations 
with accuracy approaching that of experiment. 19

-
Z2 

Four developments since 19~8 have made major im­
provements in our knowledge of the Dz energy levels. First, 
t~ere was the recognition23

-
31 that several of the JI/ poten­

tial curves possess double minima due to avoided crossings 
between the one-electron electron excited states with 11: g+ 

symmetry and the ionic state, also of 11: :- symmetry, which 
dissociates to H + + H - and is sometimes described by the 

nA nB nC nD nE nF 

configuration (2pO'u f Levels which lie within these poten­
tial wells explain many previously observed but uninterpret­
ed band fragments. 8 Second, careful vacuum ultraviolet 
measurements ofthe Lyman bands13.15 determined the abso­
lute energies of the B 1.1: u+ state with respect to the ground 
state to an accuracy of about 0.1 cm - 1, close to the relative 
accuracy ( - 0.05 em -\) of the spectroscopic measurements 
in the visible spectrum. Third, direct experimental determin­
ation of the triplet energy levels with respect to the sing1ets 
was made for the first time by anticrossing spectrosco­
py.32-35 And fourth, the relative energies of the two noninter­
combining sets of triplets (gerade and ungerade) were deter­
mined by infrared 10.11 and anticro.slSiIlg35;~" spt:(;LrUlSwpy. 

2. Notation 
Scvt:ral different notations have been in common usc for 

the electronic states of hydrogen. The most economical is 
that of Dieke in which, for example, (SO')1: t states are de­
noted bv upper case letter "A" for singlets and by lower case 
"a" for triplets. A ( pO')1:;: state is indicated by B or b, a 
(p1T)llu state by C or c, a (dO')..l' g+ state by D or d, etc., with 
the principal quantum number of the excited electron in­
cluded as a prefiX. The traditional system37 uses letter names 
followed by a symmetry designation with the ground state 
being X 1.1: g+ , the first excited singlet being B II u+ , etc. The 
united atom orbital of the outermost electron is a useful de­
scriptor, so we sometimes include it with the symmetry des­
ignation, e.g., B(2p) 11: u+ . These notations are related to 
each other in Fig. 1. 

no nb nc nd ne nf 

FIG. 1. Diagram of band systems observed in emission by Dieke and co-workers. The relationship between 
Dieke's notation for the electronic states and the traditional notation is also shown. 
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3. Dieke's Measurements 

Appendix C contains the 27 488 measured line posi­
tions and intensities of the Dz spectrum which had been col­
lected on a magnetic tape at the time of Dieke's death. They 
span the range from 32 383.24 to 8388.97 em-I. Appendix C 
also contains the infrared lines and intensities from Gloer­
sen's thesis, 10 which span the range 6071.33-3597.70 em-I. 

The apparatus and general experimental conditions are 
described by Ref. 1. Details are available from one of the 
authors (HMC). 

''The main spectrograph used was a 21-ft. Paschen with 
a l200-groove/mm grating having a first-order dispersion of 
1.25 A/mm and a resolution limit of about 0.1 cm -I. In 
most exposures the widths of the lines themselves limited the 
attainableacculacy, which was a few huudledths ofa elll- I . 

This spectrograph was used in the second order below 5000 
A and in the first order between 5000 and 9000 A. Above 
this. to the photographic limit near 12000 A. exposures were 
taken on a 21-ft. Wadsworth spectrograph. With this spec­
trograph the limiting resolution was approximately 0.2 
cm-I, with a corresponding deterioration in accuracy. 
These photographic wavelength measurements were cali­
brated by lines from an iron-neon hollow-cathode discharge 
tube. Small residual corrections for individual plates were 
made when called for by comparison with D., interferomet­
ric measurements.,,1 

For the infrared measurements, Gloersen used a vacu­
um Ebert spectrograph with a focal length of2 m, capable of 
lc:::sulviug PUWC::1 of 700 000. Rc::soluliou, huwc::vC::J:, was limil­
ed by the widths of the lines. Wave number errors in this 
region should not exceed a few times 0.01 cm -I. 

Measurement conditions included (1) a low-tempera­
ture (77 K), low-pressure (0.1-0.2 Torr) electrodeless dis­
charge oflow to medium power for minimum line broaden­
ing;(.2) a high-power microwave discharge at 1 Torr for 
maximum light intensity; and (3) a high-power electrodeless 
discharge with 80--200 Torr of helium to suppress high vi­
brational quantum states. 

Most of Dieke's assignments remain unchanged, but 
obvious errors have been corrected, about 50 obvious reas­
signments have been made, and of2oo tentative assignments 
by Dieke, about 100 have been confirmed and 100 have been 
dropped. 

Column 1 of Appendix C gives the multiplicity and 
symmetry. All tines are assigned to either a singlet-to-singlet 
or a triplet-to-triplet transition, indicated, respectively, by S 
or T. The reflection (Kronig) symmetry of the upper level is 
given next as + or - . Then, the nuclear inversion symme­
try is given by 0 or p, where ortho levels have total nuclear 
spin, IT = II + 12 = 0 or 2, and para levels have IT = 1. Ta­
ble 1 summarizes the relationships among these symmetry 
designations. 

Column 2 gives the electronic state assignments, with 
the upper level listed on the left. We use Dieke's notation, 
except that no lowercase letters are printed, so singlets and 
triplets are distinguished in column 1. Several state notations 
deviate from Dieke's: his 'LA and 2K states have been reas-

Table I. Relationship of the symmetry of the nuclear spin 
wavefunction (ortho-para) to the rotational quantum number 
N and the symmetries of the electronic wavefunction 
linver5.ion at the center of g,ymmelry ,e: .. u- and r~fiert1nn in R 

plane through tbe nuclei :!:). 

Electronic wavefunction Rotational quantum number i 
\ 

Reflection al tbe Reflection in a N 
I 

I center of plane through the 
I symmetry nuclei" even odd 

@ + 0 p 

g - p 0 

u + p 0 

u - 0 p 

• These + or - symbols are given as superscripts to the state 
designations in Appendices A and B. They correspond to the e and f 
designations, respectively. of J. M. Brown. J. T. Hougen. K.­
P. Huber. }. W. C. Johns. 1. Kopp. H. Lefebvre-Brion. A. J. Merer. 
D. A. Ramsay, J. Rastas, and R. N. Zare. J. Mot Spectrasc. 55. 500 
()97S). 

signed as the double-minimum EF state. His 3D and 3K 
states have been reassigned as the GK state. These reassign­
ments are discussed in Sec. 6. Several fragmentary I.E t 
states are arbitrarily called WW, WX, WY, and WZ. And 
lastly, a number of transitions from fragmentary states iden­
tified by Dieke as 3 ng are indicated by e-2c. 

Column 3 gives the vibrational level assignment, with 
the upper state listed first. 

Column 4 gives the rotational assignment as P, Q, or R 
branch followed by the rotational quantum number N" of 
the lower state. 

Column 5 gives the wave number of the line. An aster­
isk indicates a blend, which means two or more unresolved 
transitions are assigned to the same wave number. There are 
598 double blends, 31 triple blends, and 1 quadruple blend. 

Column 6 gives the air wavelength of the line, in units of 
A, except for Gloersen's measurements in the IR (16470-
27 79:; A) which are given as the vacuum wavelength. 

Columns 7-10 give intensity values 11-14 as listed by 
Dieke. Descriptive notations are given after some intensity 
values: R indicates a red shaded line, V a violet shaded line, 
D a diffuse line, and B or BB a broad or very broad line, often 
with a flat top due to overexposure. There is no reliable re­
cord of the measurement conditions leading to the different 
intensity values and the different scales which are used. Sev­
eral comments were made by Dieke and Cunningham, 12 

however, which apply to Appendix C: 
"Th~ int~n!>.itiE'.<; giv~n in th~ tAhle.<; are of different 

kinds, as one consistent system of quantitative intensities for 
the whole spectrum is not available. 

"The intensity values with three significant figures are 
quantitative or semi-quantitative measurements of various 

J. Phys. Cham. Ref. Data, Vol. 14, No.1, 1985 
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Table 2. Intensity data used to derive the uniform scale 15' 

Number 

v(cm- I ) ).(A) i of 

Lines 

32383.24·24990.55 3087.123-4000.386 1 2998 

24989.79-22212.33 4000.506-4500.744 1 3198 

22211.61-18176.85 4500.892·5499.979 2 5063 

: 18176.31-15378.01 5500.145-6500.977 2 4472 

15377.72-14286.60 6501.035-6997.640 2 1557 

14281.67-12496.65 7000.050-7999.943 2 3375 

12495.38-11010.44 8000.754-9079.800 2 3055 

11010.02-10148.92 9080.140-9850.560 1 1332 

10148.28-9859.52 9851.188-10139.700 3 240 

9858.19-8388.97 10141.070-11917.150 1 1273 

6071.33-5001.78 16470.86-19992.900 I 1011 

4??8.39- 3 597.70 20006.4.50-27795.':;00 1 577 

degrees of reliability. The one- and two-digit figures from 0 
to 10 are based on rough eye estimates made from the ap­
pearance on the photographic plate and are used where the 
more accurate values are not yet available. 

"For D2 the intensity values are obtained from uncali­
brated plates and are not corrected for the changes of emul­
sion characteristics or the response of the spectrograph with 
wavelength. The values in the tables are the Seidel function 
S = log(l - T)lT, multiplied by 100 and corrected for dif­
ferent plates by an additive constant to make different expo­
sures roughly compatible. The S values are with good ap­
proximation proportional to the log I values, but the 
proportionality constant is not necessarily one and may vary 
from plate to plate. 

"The use of three digits should not be taken to imply 
high accuracy. In order to obtain weak lines, the plates have 
to be hypersensitized and developed to a high, and often 
irregular, fog level, conditions not conducive to accurate in­
tensity measurements. With all these shortcomings, how­
ever, these intensity values are vastly superior to the llsual 
eye estimates, and they were of great heIp in the analysis." Ii 

For Gloersen's data in the infrared, "jntcllsilic~ ilrc 011 

an absolute scale. The antilogarithms oflhe whuillt("d I'lIl",.·" 
are in units of ergs per second per I 00 em;' PCI ~trr ndl;llI I'" I 
A."10 

In order to facjliWte e01llpnri~,," "f jlll':",!I .. ,. \>J.oj, I, 

are listed with difrerent scali,s, \\,1' hilI" (1111.1111, ,.d .\ (JilL 

J. Phya. Che-rn. AM. [jnln, V<l1, ''', "In I, lu~'. 

Number 

of Min Max (IJ Ui Min Max 

Ii Ii I j Is Is 

2469 0 10 2.66 2.50 14 74 

1833 120 500 212 64 8 98 

4098 0 10 4.05 3.11 10 59 

2464 101 433 235 67 0 74 

1273 0 10 5.43 3.23 5 51 

2687 37 900 305 201 10 74 

2476 32 895 212 163 13 93 

930 17 505 113 79 12 104 

213 17 205 73 40 9 80 

1116 25 450 127 77 10 93 

1010 190 520 318 37 -21 112 

:577 lOa 415 248 jj -j! lOb 

intensity scale Is. To construct it, we first selected wave­
length regions over which one of the intensity scales 11-14 
displays no large discontinuities as a function of wavelength, 
and contains values for most o'fthe lines. Table 2 gives these 
ranges, the chosen intensity column Ii' and some statistics. 
The uniform scale 15 is defined 

( 1) 

so that almost all Is values lie between 0 lind 100, with a 
mean of 30 and a standard deviation of J 5 in every wave­
length region. Although this procedure i!' flot precise, it gives 
a convenient and uniform scale. Its nl!lin flaw is that Eq. (1) 
does not represent the v!1ryinl1. dcgrt'n of nkcwness in the 
different regions. Wil h Ihl' Imp.!· \l11\'rrlilillllt~S in the intensi­
ty data, however. we iiI I !l\ II hrlit'vr Ii fiH\I'r precise analysis is 
warrankd. 

.\, 'IRIHi Hyeatcms 
,\,.:.11"".) llill. II "j.; ;\ I'j101' tlilh (' flJ'(~ organized by band 

'.\ I,i· III iI, .. \ I',.' ,·d,·,,\ l hi (1.", IIPlli,: transitions are illus­
tl~lt~··! :i~ ).~;: i 

"'\""'.;;' " ,'.,,'. ;'F' .,,; .. oIiollili qUilntum number N" of 
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Column 3 gives the observed wave number of the P­
branch transition, with an asterisk if the line is blended. Un­
observed lines are indicated by a dash. Lines which do not 
exist are left blank. 

Column 4 gives the intensity Is. These intensities can­
not be meaningfully compared for different spectral regions 
because of the different methods used to measure intensities, 
the unknown source condition, and the inevitable errors of 
intensity measurements, especially the eye estimates. Within 
0. blUld, however, the Is vo.lues genero.lly display the expected 
ortha-para 2: 1 intensity alternation and a weakening for 
higher rotational levels. Occasional I5 values which break 
the trend are often due to blends, assigned or unassigned. 
They may also be due to misassignments, but we have not 
attempted reassignments based on intensity measurements 
alone. 

Column 5 gives the difference between the obsenred 
wave number and the wave number calculated from the en­
ergy levels in Appendix B, in units of 0.01 em-I. There are 4 
singlet and 59 triplet lines for which this column is blank. 
For these lines, neither the upper nor the lower energy level 
can be derived, so no wave number can be calculated. 

The remaining columns give comparable information 
for the Q branch (if it exists) and the R branch. 

All singlet band systems are listed first, then the triplets, 
in the same order as in Tables 6a and 6b. For transitions 
involving one lambda doubled level, the ( + ) or ( - ) symme­
try is given at the top of each column. If both states are 
lambda doubled, the symmetry of the second state is given in 
the heading. 

Although some of these band systems have been pub­
lished before, the lines here extend many of them to higher N 
and v. For the important and extensive 3d-2c, 3e-2c, and 3f-
2c systems, this is the first published report. 

5. Energy Levels 
Appendix B presents the energy levels derived from the 

band systems in Appendix A. A number of singlet levels 
which cannot be derived from Dieke's measurements are de­
rived from published vacuum ultraviolet (VUV) spectra. 15-18 

For comparison purposes, dissociation and ionization ener­
gies are listed in Table 3. 

Energy levels are given in units of em -I with the zero of 
energy taken as v = 0, N = ° ofthe X '2,' t state (lA). Ap­
pendix B first gives the rotational quantum number Nand 
ortho or para symmetry, and then for each vibrational level 
gives the energy followed by the number of lines (ttl in Ap­
pendix A which originate or terminate on that level. Levels 
available only from VUV measurements are indicated by a 
reference to the authors: BH for Bredohl and Herzberg's 
emiSSIon measurements,13 DR tor Dabrowski and Herz­
berg's absorption measurements,I6 IT for Takezawa and 
Tanaka's absorption measurements,17 and LL for emission 
mellsnrements by Larzilliere, Launay, and Roncinl8 Fine 
and hyperfine structures are unresolved optically and so are 
omitted from the tables. Dieke l does report resolving the 0.2 
cm- I pseudodoublet structure of the 2c state, however, and 
accurate fine and hypertine measurements have been made 

Table 3. Dissociation and ionization energies of D2 in 
units of em-I. The' X I~:, v -0, N-O 

level is the zero of energy, 

D2 - D(Js) + D(Is) 36748.9 ±0.3a•b 

D2 - DOs) + D(2s,2p) 119030.4 ± 0.4b 

Dl - DOs) + D(3s, 3p, 3d) 134267.4 ± O.4b•d 

Dl - D(Js) + D+ 146457.5 ± 0.4 

Dz - D{<X 2~:, v -O,N -0) 124746.6 ± 0.6c 

D- D(2s) 82281.33d 

D- D(3s) 97518.74d 

D-D+ 109708.61 d 

a R. J. LeRoy and M. G. Barwell. 53. 1983 (1975). 

b G. Herzberg, J. Mol. Spectrosc. 33, 147 (\970). 

C S. Takezawa and Y. Tanaka, J. Mol. Spec/rose. 54, 379 ()97S). 

d J. D. Garcia and J. E. Mack, J. Opt. Soc. Am. 55. 654 (J965). 

by molecular beam, double r~onance, and anticrossing 
methods.3s 

Singlet states are listed with ~ g+ states first, then 
p~ u+' pIlu, dIlg , and d Ll g' For the triplets, d..r g+ states 
followpIlu states. Theil";" ,II - ,.:1 + ,and.:1 -levelsarellsted 
separately to distinguish the relatively unperturbed ( - ) lev­
els from the ( + ) levels which are strongly perturbed by ~ + 

levels. This arrangement has the minor disadvantage that 
the two members of each A doublet appear in different lists. 

The sequence of operations for deriving the energy lev­
els (Fig. 2) established several levels as intermediate refer­
ence levels and used combination differences to derive the 
remaining levels: 

Levels at' the ground state are taken trom Table 5 of 
Bredohl and Herzberg'slS VUV emission measurements of 
the Lyman bands (B I~ u+ -)0 X I~ g+) with Herzberg's cor­
rection to the two bound levels of lJ 21 as rell0rted by Le­
Roy and Barwell. 38 These energy levels agree reasonably 
well with Stoicheff's39 Raman measurements for v = 0 and 
v = 1, with the differences being ,0.05 cm - I except for 
N 4-6 of v = 0, for which the difference reaches 0.14 
cm - I. They also agree with W olniewicz' s nonadiabatic cal­
culations. Any error in the X I~ energy levels affects only 
those levels in Appendix B which are derived from VUV 
measurements; those derived from Dieke's data are totally 
unaffected. 

Levels of the 2B state are taken from four different 
sources, three reporting VUV measurements, and Dieke's 

J. Phys. Cham. Ref. Data, Vol. 14, No.1, 1985 
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SINGLETS 

WW,WX 

WY,WZ 
5E 

TRIPLETS 

4f 
4E 4e 

40 ANTICROSSINGS (3A-4d) 4-9ld ANTICROSSING 

3A ANTICROSSINGS(3E -3e) 30 (3e-3c) 14-9)c 
3F 3 f 4b 
3E ANTICROSSINGS(GK-3d) 3e 3c 

3d 3b 

(3b-2al 

2c 20 

vuv 

FIG. 2. Schematic diagram of the sequences by which energy iel'eis were 
derived. 

pr~!':~nt mp.~H;urements in the near UV, visible, and IR. 
Wherever possible, Dieke's data have been used because of 
the better wave number dispersion in that region ofthe spec­
trum. 

Derivation of the 2B excitation energy with respect to 
the ground state requires a VUV measurement; that of Wil­
kinson 13 is chosen for this reference. The measurement was 
made in emission, providing spectra in the lithium fluoride 
region of the VUV where good wavelength standards were 
available. Because ortho and para levels do not intercom­
bine, we choose two 2B reference levels in this work, v = 2, 
N = 0 (para) at 92 498.80 cm- 1 and v = 2, N 1 (ortho) at 
92517.15 em-I. All other excited levels are given with re­
spect to these two. Levels in v = 2 are chosen because Wil­
kinson'sl3 enersy intervals between them and the neighbor­
ing v = 1 and 3 levels agree best with the more precise 
intervals obtained from Dieke's data. Table 7 shows that this 
choice of reference energy is supported by Bredohl and 
Herzberg'sl5 independent data. The remainder of the 2B en­
ergy levels up to v = 10 were derived by combination differ­
ences from Dieke's measurements, first to determine the 
N = 0 and 1 levels, and then going up each rotational ladder. 

Once the 2B energy levels were determined, it was 
straightforward to derive the higher singlet energy levels, 
and come back down to the 2C levels (see Fig. 2). 

Deriving many of the triplet levels was more difficult 
than for the singlets because the triplet band systems are 
nearly diagonal, that is, LI v is near O. This is because both the 
lower Ilnd upper triplet states are Rydberg, whereas the 2D 
state is largely ionic and so has a potential curve which 
differs greatly from the Rydberg upper singlet states. (In ad­
dition there are two groups of triplet states with very few 
transitions between them. It was only in 1957 that Gloer­
sen 10 found infrared transitions linking the two sets. An anti­
crossing now provides a further link. 36) 

A number of singlet-triplet antic~ossings are available 
to determine the energy of a triplet level as an intermediate 
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reference. We ehost: onc to provide the reference triplet level, 
but as we see in Sec. 7, Ihe others confirm the validity of this 
choice. Thus, the 3E·· , v = I, N = 1--+ 3e-, v = 1, N = 1 
anticrossing locates I he 3c· , v = 1, N = 1 ortho triplet level 
with respect to the singlets, and from that level and one opti­
cal transition, the 2c ... , LJ =. 1, N = 2 ortho level was located. 
The remaining levels of the 2c state were then derived by 
using combination differences and the one assumption that 
lambda doubling is negligible for v = J ,N = 10fthe2cstate. 
Higher triplet levels of this one set were straightforward to 

derive. Infrared transitions then located v = 0,1, and 2 of the 
3b state and from them levels of the 2a state were derived and 
th~n level~ of the hand C Rtates (see Fig. 2). 

Predissociation is apparent in a number of cases above 
119 030.4 em - I, the dissociation energy to 
D(ls) + D(2s, 2p). Most levels of + symmetry predissociate 
before they can radiate whereas - states do not predisso­
ciate. The only + states above this limit which do radiate 
are those with principal quantum number of 4 or higher 
where the predissodation rate is slower. The measurements 
ofTakezawa and Tanaka 1 7 are taken in absorption and so are 
not sensitive to predissociation of the upper levels. 

A recent analysis of the 3E - and 3F- energy levels by 
Quadrelll and Dressler40 was based on prehminary results of 
this work. We have examined the two energy levels (3E-, 
v 0, N = 12 and 3E-, v = 3, N = 8) which deviated from 
their fit and find lines which produce excellent agreement 

with Quadrelli and Dressler's predictions. Many similar ex­
tensions of these tables should be possible with the data pre­
sented here. Caution is in order, however, as Dieke points 
outl: the spectrum is so dense that a line can be found at 
almost any predicted position. It is imperative to make use of 
redundancies and intensities to confirm assignments. 

6. 1,I g+ States 
For many years. beginning with Richardson's41 work in 

the 1920s, the spectrum of H2 (and later D2) contained a 
number of bands which could not be explained with singly 
excited electron descriptions which worked so well for most 
other states. Therefore they were called "doubly excited 
states" even though no electron configuration could be as­
signed. Davidson23 first showed in 1961 that the ionic 1Z t 
state with a (2po-uf configuration and a H+ + H- dissocia­
tion limit undergoes a series of avoided crossings with the 
Rydberg IZ t states and leads to a series of double mini­
mum states. This was demonstrated quantitatively for the 
lowest such state EF 1 Z g-'- by BoyeH in 1961:S and by Kolos 
and Wolniewicz25 in 1969. The next higher double minimum 
state GK IZ t was calculated by Glover and Weinhold26 in 
1977 und by Wicke2·' in 1978. All impressive quantitative 
description has been obtained most recently in a series of 
papers by WoJnicwiCl., Dressler, GaJlusser, and Qua­
drelli. 2H- 31 They fit essentially all experimental data with the 
EF, GK, and the llFi 1~-,! states (where HH is the next 
higher douhle minimum stall' for which the inner minimum 
corresponds to 3)\ in J)1t:k(~'s notation). 

Expcrilllcnlld datn I'Ot' Ihese states ofD2 come entirely 
frOlll wnr).; of Di('h alld co·workC'rs. Because several nota-
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tions have been used through the years, Table 5 relates them 
to the latest and preferred notation. The name EF derives 
from the E(2s) I..!' t + F(2p)2 I..!' g+ notation of Herzberg. 
The name GK derives from the G(3d) I..!' g+ + 3 IK nota­
tion, although it is ironic that none of the levels formerly 
assigned to 3 IK are now assigned to the GK state. The nota­
tions X and Y were used in Dieke's unpublished data and by 
Dressler et a[.29 when referring to that data. 

The levels of several states call for special comment. 
Both 3A a.nd 3a have unassigned v 0 and v l1evels, this 
is most likely because their levels are highly perturbed. 

A number of fragmentary bands were identified by 
Dieke, but still defy assignment. We arbitrarily call them 

WV.l, WX, WY, and WZ. Combination differences prove 
that the lower state is 2B and give its vibrational assignment. 
The upper states must therefore be I..!' t, lng, or l.d g , but 
since aIlIng and l.d g states are known in the energy regions 
of the observed levels, these states must be I~ t . They are 
probably levels of the double minimum states for which the 
theory is still insufficiendy accurate. 

Three fragmentary states were reported by Dieke and 
Lewis.8 Their 3 IKo fragment is the present WY state, al­
though several line assignments have becn changed. Thc 
3 IKI and 3 1M fragments ofDieke and Lewiss appear to be 
spurious; Dieke does not include them in his later unpub­
lished data. 

Table 4. Observed anticrossings in D2 and the energy lel'el 
separations!J.E (at zero magnetic field) derived from 

them. Comparison to the M values from Appendix B shows 
200d a2reement. All eneTl:!ies are in em-I. 

!J.E 
Elcctronic E 

State v N Sym (Appendix B) Ref. (AC) (Appendix B) ~(!J.E) 

r(4d) 3IT: 0 2 0 117951.63 
33 1.33 1.34 -0.01 

H(3s) I~: 3 2 0 117950.29 

I(3d) Ing 1 I 0 113845.48 
32 0.21 0.00 0.21 i(3d) 31g 1 I 0 113845.27 

J(3d) IITg I 2 P 113893.93 
32 0.31 0.30 om i(3d) 3IT; 1 2 P 113893.63 

H3d) IITg I 4 P 114064.50 
32 0.53 0.56 -0,03 

i(3d) 3IT; 1 4 P 114063.94 

1(3d) IJIi I 5 0 1141~6.97 
32 0.59 0.60 

j(3d) lITg 1 5 114186.37 
-0.01 

0 

GKI~+ 1 0 0 112066.78 
gOd) f~: 0 0 112065.02 

34 \.79 1.76 0.03 
0 , 

gOd) l~; 0 I P 112079.49 
34 

GK l~: 1 1 112075.59 
3.89 3.90 -0.01 

p 

gOd) 3~: 0 2 0 112109.33 
34 10.17 10.13 0.04 

GK 1'1:: 1 2 0 112099.20 

H3d) In; 3 1 P 116692.82 
36 0.90 0.95 -0.05 d(3p) In: 3 I P 1\669\.87 
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Table 5. Comparisons of different notations for the I~: states of D? 

Current Dieke & Dieke Dieke & Dressler ! Dressler & 
Notation Cunningham12 (unpublished) Lewis8 et al.29 Wolniewicz31 

EFO 2AU 100 

I 
EF3 2AI 103 
EF6 2A2 106 
EF7 2KI 107 
EF9 2A3 109 
EFIO 2K3 110 
EFlI 2K4 III 
EFI2 2A4 112 
EFI3 2K5 113 
EFI4 2K6 \ \4 
EFI5 2AS 115 
EFI6 2K7 ; 116 
EFI7 2K8 117 
EFI8 2A6 118 
EFI9 2K9 119 
EF20 2KIO 120 
EF21 2A7 121 
EF22 2KII 122 
EF29 X 129 
EF32 X 132 
GKO 2K13 200 
GKI 300 3d 1:z(v"O) 201-GO 
GK2 X 202 
GK3 3Dl 3d I;!;(v_]) 203-Gl 
GK4 Y 204 
GK:'i JU2 3d 1~(v_2) 205-02 
GK6 X 206 
GK7 303 3d IL(v_ 3) 207-03 
GK8 X 208 
GK9 X 209 
3AO HHO 
3AI HHI 
3A2 Y HH2 
3A3 304 HH3 
3A4 HH4 
WW X 
WX X 
WY 31KO 
WZ I Spurious 31M 
Spurious 31KI 
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SINGLETS 

EF-2B 

EF-2C 

3A-2B 

3A-2C 

GK-2B 

GK~2C 

4D-2B 

4D-2C 
I 

WW-2B 
I 
! WW-2C 

WX-2B 

WY-2B 

WZ-2B 

3B-EF 

3C-EF 

3E·2B 

3E-2C 

4E-2B 

4E-2C 

5E-2B 

3F·2B 

3F-2C 

ALL LINES 
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j# Lines 

1264 

21 

152 

43 

648 

180 

56 

16 

2 

2 

7 

5 

18 

i 
234 

149 

i 60S 

217 

221 

52 

8 

201 

189 

4293 

Table 6 8. Statistics of differences t!. between observed emission 
lines in Appendix A and calculated values from the energy levels 

of Appendix B, in units of 0.0 I em-I. Singlets 

NOT-BLENDED BLENDED 

Mean A Meant!. 
Min A Max A :t: Std. Dev # Lines Min A Max .:l :t: Std. Dev # Line 

-25 26 l.2:t:5.6 256 -30 25 1.3 :t:8.6 1520 

-10 13 1.3:t:4.8 7 -18 18 0.1 :t:1I.3 28 

-18 16 -0.4:t:4.S 31 -12 19 J.8 :t:7.0 183 

-13 9 -0.3:t:5.6 16 -12 9 -1.3:t:6.0 59 

-19 31 O.O:t:5.5 131 -18 29 0.1:t:7.4 779 

-18 

I 

14 -O.2:t:4.4 36 -IS 13 -2.3:t:6.5 216 

-16 14 0.6:t:5.6 4 0 31 8.3:t: 15.2 60 

-3 9 3.6:t:3.7 10 -2 12 5.1:t:4.3 26 

-2 I -0.5:t:2.1 3 -II 16 -0.3:t:14.4 5 

-3 4 0.5:t:4.9 0 - - - 2 

-9 8 0.9::1:-' • .5 6 -7 10 0.5::1:6.9 13 

-2 3 -0.2:t:2.0 2 0 4 2.0:t:2.8 7 

-8 6 -0.2±4.1 2 8 13 10.5:t:3.S 20 

-II 17 O.2:t:3.4 29 -20 15 -0.3:t:S.4 263 

-25 20 -o.2:t:4.9 10 -13 10 0.0:t:7.4 159 

-22 23 O.0:t:4.8 93 -IS 27 O.0:t:7.S 701 

-28 19 0.4:1:4.8 68 -18 23 1.4:t:7.9 285 

-25 19 O.2:t:5.6 25 -11 9 -2.6:t:5.S 246 

-16 17 4.2:1:6.7 25 -14 23 4.7:t:8.6 77 

-10 10 0.5:t:7.0 0 - - - 8 

-23 15 -O.7:t:5.S 23 -24 9 -S.4:t:9.4 224 

-19 17 -0.8:1:S.4 52 -19 18 0.9:t:8.1 241 

~28 31 0.4:1:5.3 829 -30 31 0.6:t:8.1 5122 

ALL LINES 

I 
Mean A 

Min~ Max.!! :t: Std. Dev. 

-30 26 1.2:t:6.2 

-18 IS 1.0:t:6.8 

-IS 19 0.0:t:5.3 

-13 9 -o.5:t:5.7 

-19 31 0.O:t:5.9 

-18 14 -o.6:t:4.9 

-16 31 1.2:t:6.7 

-3 12 4.4:t:4.0 

-11 16 -O.4:t:l0.2 

-3 4 0.5:t:4.9 

-9 10 0.7::1:.5.9 

-2 4 0.4:t:2.3 

-s 13 O.9:t:S.2 

-20 17 0.1:1:4.2 

-25 20 -0.2:t:S.0 

-22 27 0.0:t:5.3 

-28 23 0.7:t:5.7 

-25 19 -O.I:t:5.7 

-16 23 4.4:1:7.3 

-10 10 0.5:1:7.0 

-24 15 -1.2:1:6.1 

-19 18 -0.4:1:6.1 

-30 31 0.4:1:5.8 
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Table 6b. Statistics of differences.:. between observed emission 
lines in Appendix A and calculated values from the energy levels 

of Appendix B. in units of 0.01 cm- I Triplets 

NOT-BLENDED BLENDED ALL LINES 

TRIPLETS I 
I Man4 Mean A Mean 4 
# Lines Min Ll Max.:l ± Std. Dev # Lines Min fj Max ~ ± Std. Dev # Linel Min to Max.:J ± Std. Dev 

2a-2c 

3a-2c 

3b-2a 

4b-2a 

2e-2a 

4c-23 

5c-2a 

7c-2a 

8c-2a 

9c·2a 

3d-2c 

3d-3b 

4d-2c 

4d·3b 

6 

32 

732 

58 

4 

547 

232 

96 

33 

9 

4 

144 

30 

-9 

-7 

-23 

-10 

-23 

-21 

-21 

-18 

-13 

o 
o 
o 

-19 

-26 

77 -18 

12 -7 

5d-2c ' II -I 

6d-2c 

7d·2c 

8d-2c 

9d·2c 

3e-2c 

3e-3b 

4e-2c 

4e-3b 

3f·2c 

3f·3b 

4 0 

4 0 

6 0 

5 0 

209 -21 

44 -II 

30 -7 

4 -7 

241 -16 

8 -22 

4f·2c 6 o 
-26 ALL LINES 2593 

15 

5 

26 

21 

24 

37 

21 

18 

10 

o 
o 
o 

22 

19 

20 

12 

1 

o 
o 
o 
o 

23 

21 

7 

16 

23 

18 

2 

37 

2.0±9.1 

0.2±2.7 

0.O±3.7 

O.3±S.O 

-2.3±19.9 

01+3.9 

-1.4±4.4 

-0.8±4.9 

-0.7±4.4 

O±O 

O±O 

O±O 

-0.1 ±S.S 

-0.S±8.8 

o 
8 

139 

15 

o 
101 

21 

12 

3 

o 
o 
o 

25 

2 

-8 

-27 

-8 

-22 

-15 

-16 

-26 

-29 

-I 

0.2±6.5 

1.8 ± 5.9 

0.O±O.4 

10 -12 

O±O 

O±O 

O±O 

O±O 

-0.1 ±5.9 

J.O±6.5 
I 

-0.2±4.0 I 

4.0±12.2 

0.O±4.9 

1.5± 11.3 

o 
2 

2 

I 

o 
o 

49 

2 

7 

I 

39 

o 
0.8± 1.0 4 

-0.1 ±4.7 II 449 

o 
o 
o 

-32 

-I 

-3 

-9 

-32 

-10 

-32 

7 

25 

9 

16 

19 

14 

IS 

3 

1.4±4.S 

0.6±6.4 

1.1 ±4.5 

-01-1-65 

-0.7±7.5 

2.8±9.8 

0.3±22.S 

-2.0±9.0 

1.0±2.8 

9 -O.6±S.6 

9 i 4.S±6.4 
i o 

o 

17 

5 

8 

-9 

17 

O±O 

o 

-2.3±7.7 

2.0±4.2 

2.0±4.5 

-9.0 

-0.8±9.4 

4 -4.0±6.1 

28 -0.1±7.2 

6 

40 

871 

73 

4 

654 

253 

lOS 

36 

9 

4 

5 

169 

-9 

-8 

-27 

-10 

-23 

-22 

-21 

-18 

-26 

o 
o 
o 

-29 

15 

7 i 
26 

21 

24 

21 

19 

14 

o 
o 
o 

32 : -26 

87 : -18 

22 

19 

20 

12 

13 

6 

5 

6 

5 

258 

46 

37 

) 

280 

8 

-7 12 

-1 9 

0; 0 

o 0 

o 0 

o 0 

-32 23 

-II 21 

-7 8 

-9 \6 

-32 23 

-22 18 

\0 -10 4 

37 3042 -32 

2.0±9.1 

O.2±3.2 

0.1±4.2 i 
O.5±4.9 

-2.3±19.9 

0.1-1-44 

-1.4±4.7 

-0.4±5.7 

-0.6±6.9 

o±o 
O±O 

0::1:0 

-0.4±6.1 

-O.7±8.5 

O.I±6.4 

1.8±5.9 

0.7 ±2.S 

O±O 

O±O 

O±O 

O±O 

-0.S±6.3 

1.0±6.3 

O.2±4.2 

1.4±12.\ 

-0.1 ±S.7 

1.5± 11.3 

-1.1 ±4.4 

-O.I±S.I 
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7. Accuracy of the Energy Levels 
We now present arguments which lead to a ± 0.05 

cm - 1 estimate of the one standard deviation uncertainty of 
the energy levels in Appendix B, relative to the 2B, v = 2, 
N = 1 and 2 levels. The absolute energies of the 2B, v = 2, 
N = 1 and 2 reference levels are based on vacuum ultraviolet 
measurements from the literature, estimated by those auth­
ors to be accurate to about ± 0.4 cm -1 . 

7.1. Ability of the Energy Levels to Reproduce the 
Observed Wave Numbers 

An important measure of the quality of the energy lev­
els in Appendix D is their ability to leplOduce the oU:,iern;u 

wave numbers of Appendix A. For this comparison we can 
the wave number difference between two energy levels the 
calculated value and examine the distribution of the ob­
served minus calculated (O-C) values. The spread of the (0-
C) values indicates the precision of the measurements, and 
their mean value for any band system indicates the size of a 
systematic error in an entire state's energy levels. These ap­
proximate indicators would not be necessary if a least­
squares42

-44 procedure had been used to derive the energy 
levels, but such an approach was unfeasible for this extensive 
data set. 

The distributions of(O-C) values are given in Tables 6a 
and 6b and Figs. 3 and 4. There are 5126 lines assigned as 
singlet-to-singlct transitions, 831 of them ulemled I1mI 429.5 
not blended. For 4 of them neither of the energy levels could 
be derived so there are no (O-C) values (each of these 4 lines 
involves levels with high rotational quantum numbers). The 
values of (O-C) range from - 0.30 to + 0.31 cm -I (the 
tables express O-C in units of 0.0 1 cm -I which we call.d ). 
but only 24 lie outside the range - 0.22 to + 0.22 and 84% 
lie between - 0.07 and + 0.07 cm -1. The mean (O-C) for 
all singlets is 0.004 ± 0.058 cm- I

. 

There are 3117lines assigned as triplet-ta-triplet transi­
tions, 463 of them blended and 2654 not blended. For 75 of 
them, neither of the energy levels could be deriVed. Of these 
75 lines, 31 are the band fragments assigned as e-2c, 6 are 
assigned as the 4-4 band of 3f-2c, and the remainder involve 
high rotational quantum numuens. TIle vl1lu~ of (O-C) for 

829 BLENDED SINGLET LINES 

449 BLENDED TRIPLET LINES 

C\J 
10 <tl 

'" ~(\J C\J 

en = Gi 
I 

C\J ~ I'- <t ° ... <tl (\J <t C\J '" '" 10 W <t 
~I<t ~I 

<t g ~ Z r<'l '" C\J I - ° I'-
:J 

I I ~ i 
Q: I, w 
al 
::;1 
:::l 
Z 

II 
0100100100100100100 010010 
f'l")C\J(\J--. --NN'" tONN--, 

I I I I I I I I I I 

OBSERVED-CALCULATED WAVENUMBER (lIl IN l1'lITS Of 0.01 c;m-I 

FIo. 3. Distributions of the numbers oflines with..:1 in the 0.05 cm - I inter­
val centered on the value on the horizontal axis jexcept for the one 
value for unblended triplets in the interval marked 30, which corre­
sponds to.<1 = 37). 

the triplets range from - 0.32 to + 0.37 cm- I with only 20 
outside the range - 0.22 to + 0.22 cm -1 and 90% between 
- 0.07 and + 0.07 em-I. The mean (O-C) value for all 

triplets is - 0.001 ± 0.051 cm-I. 
The distributions of(O-C) values as a function of wave 

number are shown in Fig. 4. The precision of the measure­
ments appears to be roughly uniform from the infrared to the 
ultraviolet. 
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7.2. Anticrossings 

Although one anticrossing was used in Sec. 5 to locate 
the triplets with Tel'lpe.ct to the singlets, other antierossings 
were examined to verify that this was a reasonable choice. 
We can consider these other anticrossings to be checks on 
the relative singlet-triplet energies, and on the relative ener­
gies of the two sets of nonintercombining triplets. They also 
serve to indicate the accuracy of several "typical" energy 
levels. 

Table 4 lists the known anticrossings in D 2• The level· 
called G I.E, v = 4 in the literature33 has been reassigned30 as 
H(3s) 12' t and the levels caned G 12', v = 0 in the litera­
ture34 are now called GK I.E:, v = 1. Table 4 compares the 
zero field separation (..::1E) of each pair of levels, as derived 
from anticrossing measurements, to the separation derived 
from Appendix B. The difference of these two values is called 
.d (.dE) whioh is, by definition, zero for the pair oflevds ust:u 
to determine the triplet energies. For the other seven singlet­
triplet anticrossings, ..::1 (..::1E) lies between - 0.03 and 0.04, 
which confirms the accuracy of the triplets with respect to 
the singlets. The one triplet-triplet anticrossing has the larg­
er..::1 (..::1E) value of 0.05, probably because the i(3d? 11 t ' 
v = 3, N = I energy level was derived from a single spectral 
line measurement, in error presumably by about 0.05 cm -I. 

7.3. Comparison to Vacuum Ultraviolet 
Measurements of Singlet Energy Levels 

Several workers in addition to Wilkinson 13 have mea­
sured singlet-singlet spectra of D, in the vacuum ultravio­
let. I4-18 Comparisons of the present energy levels to energy 
levels derived from their work provide further checks on the 
absolute and relative accuracy of Appendix B. It turns out 
that the relative accuracy (and probably also the absolute 
accuracy) of the energy levels in Appendix B is as good or 
better than that of the levels derived from any of the VUV 
experiments. 

Tables 7-1 ° provide comparisons between energy levels 
derivable from both Dieke's measurements and each of the 
VUV measurements. No energy levels were derived from 
those VUV lines whkh were 1 t:purLed as blended; these levels 
are indicated by an asterisk (*). Energy levels were calculated 
from the reported VUV wave numbers and subtracted from 
the value in Appendix B. The difference is given for each v 
and N in units of 0.0 1 em-I. The average of the differences is 

given below each column. Unusually large differences prob­
ably result from misassigru:i:tents in the VUV spectrum; they 
are given in parentheses and have been omitted from the 
averaging. The averages for each vibrational level for each 
author are themselves averaged and collected in Table 11, 
along with their standard deviations. 

Wilkim;uIl'~ daLa13 for the 2B state dttrer least from 
Dieke's since they were used for reference. Bredobl and 
Herzberg'S data 15 agree nearly as well in average absolute 
energy (- 0.02 em-I) and show very little scatter (± 0.04 
em-I). Some of this scatter must even be due to Dieke's 
measurements. This excellent agreement between two en­
tirely independent measurements is another confirmation of 
the accuracy which can be expected for Appendix B. 

Bredohl and Herzberg'S data15 for the 2C state shows 
slightly larger absolute and relative differences than for the 
2B state. This can he Attributed to the difference in spectral 
regions of the two transitions; the 2B emission spectrum lies 
in the 60 000-90 000 cm -1 region whereas the 2C emission 
spectrum lies in the 80000-98000 cm- 1 region where the 
wave number disperSiOn IS not as high and the wavelength 
reference lines are presumably known less accurately. 

The measurements of Dabrowski and Herzberg, 16 Ta­
kezawa and Tanaka,17 and Monfils14 are all in absorption 
from v" = 0, not in emission as are Bredohl and Herz­
berg's.15 They can be expected, therefore, to be somewhat 
less accurate because they lie further into the VUV. Further­
more only one or two lines are available to determine each 
energy level, not as many as the 26 emission lines available 
for some energy levels of the 2B state. For three electronic 
states, Dabrowl'Iki anrl Herzberg's levels 16 are low by about 
0.3 em-I, Takezawa and Tanaka'sl7 are low by about 0.12 
cm - I, and Monfils'sl4 are low by about 1.2 cm -I. 

With the accuracy estimates of Table 11 as a guide, we 
use levels from Bredohl and Herzberg in Appendix B, for 
those levels not derivable from Dieke's measurements. Da­
browski and Herzberg's levels were used when neither 
Dieke's nor Bredohl and Herzberg's provided the informa­
tion. For the nB and nC states with n»4, Takezawa and 
Tanaka's measurements are more extensive and more accu­
rate than those of Monfils and so were used in Appendix B. 
The data trom these VUV measurements are given without 
correction in Appendix B. The user might obtain more accu­
rate information by adding 0.30 cm -1 to Dabrowski and 
Hp.Tzberg's values and 0.12 em -1 to Takezawa and Tanaka's 
values. 
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Table 7. 

FREUND, SCHIAVONE, AND CROSSWHITE 

Differences between the present energy levels of the B(2p) I!;i state and previous literature values, e1'.pressed as 

the present value minus the literature value. in units of 0.01 em-I. BH stands for Bredohl and Herzberg. DH for 
Dabrowski and Herzberg, W for Wilkinson, TT for Takezawa and Tanaka. and On Tables 8 and 10) M for 
Monfils. The average difference for each vibration is given at the bottom of each column. and the average of 
averages is given in Table 11. 

2B 

N BH 

0 4 
I 3 
2 5 
3 I 
4 4 
5 5 

AY-BH 4 

AY-W 

AY-IT 

2B 

N 

0 
I 
2 
3 
4 
5 

AY-BH 

AV-DH 

v-O v-I v-2 v-3 

W IT BH W IT BH W IT BH 

• 3 -I I I -3 
-4 21 2 I (3600) -2 3 -5 -\ 
-12 5 -5 -I -2 I 
-13 -2 I -2 -16 -2 
-18 4 I 7 5 -9 
-II 7 4 3 7 \ 

3 I -2 

-12 0 0 

21 -5 

v-5 v-6 '11-7 '11-8 
! 

v-9 

BH DH BH DH BH DH BH DH BH DH 

2 44 -3 29 I -6 24 -4 24 
-4 22 -5 29 -3 27 -I 35 -7 36 

I I -I 20 0 14 -5 15 i -7 28 
0 23 -2 21 -3 57 0 15 -6 29 

-4 16 -2 23 -7 43 -II 15 -5 27 
7 52 0 41 -2 49 3 14 -8 33 

0 -2 -2 I -3 -6 

26 27 38 20 
i 

30 

Table 8. Comparison of the present energy leye1s of the B'(3p) I!;i 
state to previous literature values (present-previous) in 

units of 0.01 em-I. 

v-4 

..... BH W 

13 -2 21 
9 -6 9 
3 -3 13 
6 -7 (44) 
4 -3 9 
4 -6 7 

-5 

7 12 

'11-10 

BH DH 

-14 13 
-8 24 

-10 27 
-II 31 
-12 25 
-9 23 

-II 

24 

38 '11-0 v-I '11-2 '11-3 '11 .. 4 '11-5 '11-6 

N DH M DH M DH M DH M DH M DH M DH M 

0 20 83 4 93 8 106 . 156 51 \0 17 158 157 

I 32 205 12 142 1 69 56 80 64 132 65 146 41 70 
2 19 29 8 109 14 105 34 124 59 191 28 149 ~() 44 

3 7 34 18 55 14 148 29 38 68 156 24 HH 4'7 202 
4 42 59 31 124 8 (372) 32 69 I - 144 23 7tl 

5 46 188 21 81 18 (654) 28 144 
! 

66 (279) 45 h4 

6 27 161 21 53 22 (J038) 42 (344) 

7 14 27 40 
8 3 (300) 

-_ ..... .-= 

AV-DH 28 18 12 37 62 .1·1 46 

AV-M 86 87 107 102 12-' II·l I 118 
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2C 

IV 

I 
2 
3 
4 
5 
6 
7 

, 
I AV·BH 

IAVODH 
AV·TT 

2C+ 

N 

1 
2 
3 
4 
5 
6 

AV-BH 
AV-DH 

Table 9. Comparison of the present energy levels of the 
C(2p)lnu stale to previous values (present­

previous) in units of 0.01 em-I. 

v-o v-I " .. 2 v-3 

BH DH BH DH BH DH BH DH 

-20 10 -4 • -12 39 -12 11 
-8 14 -3 * -5 22 -I 21 

-14 26 0 35 -16 17 -16 13 
-II 35 3 42 -8 36 -14 24 
-25 35 -9 35 -12 32 

36 -2 • 

-16 -3 -II -II 

26 37 29 17 

v_A 

BH DH 

-8 • 
1 41 

-II 41 
-10 • 

-7 
! 41 I 

v-O v-I v-2 ~'-3 v-4 

BH DH TT BH DH TT BH DH TT BH DH BH DH 

-6 20 8 -3 32 41 -9 29 18 -II • -12 • 
-16 12 13 -6 30 35 -14 38 23 -II • -20 • 
-46 37 -I 13 -3 27 -9 18 -8 4 
-)3 3(; -8 27 -9 24 -14 20 -10 (142) 

-25 36 9 39 -7 • I 22 -8 31 
-18 34 37 3 37 2 -12 

(-73) (57) 46 

-21 -2 -7 -7 -12 

29 30 31 20 17 

II 38 21 
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3C 

N 

1 
2 
3 
4 
5 
6 
7 
8 

Table 10, Comparison of the present energy levels of the 
DC3p) Inu state to previous literature values. 
(present-previous) in units of 0,01 cm-1, 

3C" v-o v-I v-z v-3 I 

N M M M M ' 

I 56 212 236 220 
2 74 216 50 68 
3 202 197 183 226 
4 104 

i 
157 154 

5 157 

AV-M 119 i 208 157 167 

~'-O v-I ).'-2 11-3 

M TT M TT :vi TT M 

99 -47 131 -8 269 21 164 
126 26 106 -2 119 30 90 
-1\ ' 103 146 (388) 
-24 140 140 

I 
100 

(318) 128 311 
(254) 175 -I 

(20) 
(365) 

AV-M 48 131 164 

261 
118 

AV·TT -11 -5 

v-4 

M 

158 
24 

206 
130 

130 

Table 11. Summary of average values from Tables 7·10. of 
the difference between present energy levels (Appendix B) and 
those derived from vacuum ultraviolet measurements, in units 

of 0.01 em-I, and the standard deviation. 

--

State W BH DH TT M 

2B )±9 -2±4 28±6 8±IS 

3B 34±17 106±15 : 

2C -10±6 28±8 23±14 
i 

3C 3±20 138±44 

7.4. Ab initio Calculations 

Most ab initio computations of D2 energy levels are far 
less accurate than experimental measurements. Several com­
putations, however, consider nonadiabatic and relativistic 
effects and so are capable of experimental accuracy. 

Kolos and Wolniewiczl9 calculated the adiabatic (diag­
onal) corrections to the Born Oppenheimer potential of the 
2B state, and estimated that the relativistic and nonadiabatic 
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corrections to Too would be less than 1 cm -1. Their result, 
Too 90 634.9 cm - 1 lies 1.3 cm -I above our value in Ap­
pendix B, and 1.1 em - 1 above Wilkinson's vruue. 13 (Our 2B, 
tJ = 0, N = ° value differs from Wilkinson's because we 
choose his v = 2 val ue as reference and derive v = ° from the 
present spectra.) This comparison serves as another test of 
Wilkinson's VUV data. Kolos and Wolniewicz concluded 
that although the discrepancy is meaningful, the calculation 
and experiment agree within 1 cm -I. 

Kolos and Rychlewski20 calculated the Bom-Oppen­
heimer energy of the 2a state, with adiabatic corrections, and 
estimated the nonadiabatic and relativistic corrections. They 
obtained T_ = 95348.6 em-I, in agreement with the Ap­
pendix B value of95 348.22 em-I. 

More recently, Bishop and Cheuni l directly calculat­
ed the full 2a nonadiabatic wave function for Hi, with rela­
tivistic and radiatjve corrections (but they did not repon the 
calculations for D2). Their result for T", of H2 differs from 
the Kolos and Rychlewski H2 result20 by only 1.5 cm- I

, and 
the experimental value lies beween these two calculations. 
This agreement for Hz suggests that the corresponding D2 
calculation would be comparably close to the Appendix B 
value. 

The -1 cm -I agreement between calculations of T '" 
for the 2B and 2a states with the values for v = 0, N = 0 in 
Appendix B strengthens our confidence in the overall accu­
r::l~y of Appendix R It verifies that the VlN measurements 
are more accurate than 1 cm -I and that the accumulated 
errors in deriving energy levels by the sequence in Fig. 2 are 
not excessive. 

8. Future Work 
The set of energy levels in Appendix B is the most exten­

sive and accurate now available for D2• It can be used to test 
ab initio and multichannel quantum defect theory45 calcula­
tions, to derive molecular constants, to analyze perturba­
tions, and to examine breakdown of the Bom-Oppenheimer 
approximation. 

Additional energy levels with higher principal quantum 
number may soon be determined by multiphoton spectros­
copy from the ground state40

•
47 and from molecular beams of 

the metastable 2c state.48 These methods may also extend 
vibrational and rotational series and fill in gaps such as v = 0 
and v-I of the 3A and 3a states. 

A first study has been reported of extension to higher 
angular momentum states. By means of Fourier transform 
infrared spectroscopy, Herzberg and J ungen49 recently ob­
served the 5g-4f transition. Many of the lines in their related 
4f-3d spectrum ofH2 appear as unassigned lines in Dieke's 
measurements,2 so we can expect that Appendix C of this 
work could be used to confirm similar measurements on D2 • 
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7 a 8951.78 65 -2 9414.61 56 6 7 0 5359.84 5g -12 c: 
8 P 9018.99 59 0 9538.01 45 0 ~ 
9 a 9098.28 63 7 9671. 56 45 -2 0- 5 BAND > 10 P 9189.34 51 1 9814.82 28 9 Z 

11 a 9292.16* 64 3 9967.39 35 0 0 P 4333.19 28 6 C 
12 P 9406.00" 34 11 1 0 4284.37 32 6 4380.37 37 5 m 
13 a 9530.87* 39 0 2 P 4282.56* 40 -25 4442.32 32 -5 Z 

3 0 4296.64 43 0 4519.17 45 5 m 
0- BAND 4 P 4325.77 3~ 4 4610.41 36 18 :D 

5 0 4369.96 44 9 4715.40 4a 7 G) 

2 P G P 4429.19 38 16 -< 
3 a r-

m 4 P 3- 0 BAND < 5 a m 
6 P 0 F 10546. B7 67 1 r-
7 a 8491.40 24 5 1 C 10496.49 78 1 10588.38 94 2 en 
8 P 8619.82 24 -1 2 F 10487.83 74 2 10640.57 86 1 0 

fo- 9 D 3 C 10490.27 90 3 10703.18 99 1 ." 
"lI 10 P 8907.89 38 -2 4 P 10503.87* 74 -1 10776.:)0 74 3 C :T 
'< 5 C 10528.64 82 5 10859.06 91 3 m 
!I' 0- 3 BAND 6 P 10564.3.1 64 -1 10951.69 57 0 c: 
0 7 C 10611.32 69 1 11053.77 33 7 -t 
:T m 
(II 0 P 8 P 10669.06 63 0 11164.91 22 6 :!:! ~ 1 a 6040.34 63 -3 9 0 10737.43 6f 7 11284.33 30 10 c: :u 2 P 6036 84 65 -5 10 P 10816.25* 52 8 11413.21* 32 -3 ~ (II 3 a 6047 76 75 -1 11 0 10905.36* 43 8 ;-to 

C 12 P 11004.32* 28 -8 
Ii> 

§r 
< 
~ 
~ 
% 
? 
:-- ~ '«It ,.. 
'0' W 
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" C1I 
::r ~ 
< 
VI 

EF·2B EF II: - B(2p) I~ Continued EF I};: - B(2p) I~ (') EF-2B Continued 
::r 
CD 

? No< SVIII P-BRANCH 15 o-c R-BRANCH 15 O-C N" 3YlV! P-BRANCH 15 o-c R-BRANCH 15 O-C 
;Q 

~ 
C 
III 

3- 1 BAND 3- 6 BAND 

it 0 P 9604. ~6 0 '5 0 P 
< 1 0 9554.89 46 0 9646. E2 48 5 1 0 5119.77 51 3 5211.68 60 6 
~ 2 P 9547.67 45 4 9700. ~5 7 2 P 5117.81 51 3 5270.52 55 -1 

!'- 3 0 9552.26 56 3 9765.:;1 45 5 3 0 5130.26 62 4 5343.22 61 7 

Z 4 P 9568.66 50 2 9840. i 1 25 -2 4 P 5157.01 5~ 2 

!' 5 0 9596.87 55 7 9927.:;8 43 4 5 0 5198.02 71 9 5528.36 58 -1 

~ 
6 P 9636.61 39 8 10023.96 35 6 6 P 5252.73 45 1 

... 7 0 9688.14 50 3 10130.55 52 5 
<0 8 P 9750.95* 43 7 10246.72 5 3- 7 BAND ." 
0> 9 0 982<1.73 36 3 10372. 11 lB 4 ::D tn 

10 P 9909.40 27 5 10506. L 5 3 0 P 4330.18 25 8 m 
11 0 10004.60 35 1 1 a 4375.50 40 6 C 

Z 12 P 10107.59 27 2 2 P 4282.56* 40 12 4435.12 37 -7 
~C 3 0 4296.27 48 11 4509.13 48 4 

3- 2 BAND 4 P 4324.60 39 -2 (/) 

5 0 4~67.65 47 3 -'1698.03 44 -3 0 
0 P 8681.57 22 -8 :::t: 
1 a 8724.56 21 <1 6- 0 BAND ;;: 
2 P 8626.53 15 -11 8779.46* 45 7 < 
3 0 8633.13 19 3 8846.23 38 20 0 P 12137.32 77 0 0 
4 P 8652.01 15 6 8924. '0 25 6 1 0 12088.48 91 0 12175.65* 92 -4 Z 
5 0 8683.23 18 9 9013.56 -2 2 P 12078.29 89 2 12223.21 83 2 !" 
6 P 9113.77 45 -2 3 0 12077.62 93 5 12279.47 89 4 l> 
7 0 8782.07 19 3 4 P 12086.52 88 1 12340.79 68 1 Z 

5 0 1210-'1.87 91 2 12418.46 74 4 C 
3- 5 BANa 6 p 12129.13 68 0 12499.61 50 1 0 

7 a 12170.73 75 3 12588.25 50 4 ::D 
0 P 8 P 12216.96 61 -1 12682.57 29 0 0 
1 0 6064.44 69 4 9 0 12271.91 61 4 12783.02 25 1 (/) 

(/) 
2 P 5969.64 62 1 10 P 12333.87* 43 -2 12887.61 38 " :E 3 0 5980.76 70 4 11 0 12403.53 -3 :::t: 4 P 6005.73 65 -I 12 P 12478.80" 47 7 

=i 5 0 6044.50 72 10 
6- BAND rn 

0 p 11194.99 44 2 
1 0 11146.86 53 -3 11234.11 60 1 
2 P 11138.09 47 0 11283.03 59 2 
3 0 11139.57 57 I 11341.43 61 1 
4 P 11151.28 <15 1 11405.57 56 3 
5 0 11173.08* 54 2 11486.65 57 2 
6 P 11201.37 33 3 11571.84 44 3 
7 0 11247.55 37 5 11665.07 42 6 
8 p 11298.81 27 2 11764.40 29 1 
9 0 I 1359. 31 * 32 10 11870.46 11 

10 P 11427.07 21 0 11980.78 3 
11 0 11503.00 23 13 
12 P IIS81.94 36 4 



EF-2B EF I};: _ H(2p) 1~ Continued EF-2B EF I};: - BC2p) i~ Conti".,ea 

N" SYM P-8RANCH 15 o-c R--8RANCH 15 o-c N' SYM P-8RANCH 15 0-::; R-8RANCH 15 o-c m 
r-m 

6- 2 8AND 6- 8 811.NO n 
-f 

0 P 10272.10 52 -I 0 P :lJ 
1 0 10224.63 69 -1 10311.88 71 3 1 0 0 

Z 2 P 10217.09 64 - 1 10362.04 63 2 2 P 5053.86 49 -5 5198.81 53 -2 0 3 0 10220.46 73 3 10422.30 72 1 3 0 5065.70 43 5 5267.53 60 2 
4 P 10234.62 65 4 10488.91 36 6 4 P en 
5 0 10259.42 68 2 10573.03 59 6 5 0 5129.71 65 6 5"143.35 65 13 " 6 P 10291.28 27 5 10661.74 45 4 6 P 5177.86 53 01 m n 7 0 10341.46 53 3 10758.96 41 2 -f 
8 P 10397.19 33 5 10862.78 23 4 6- 9 BII.NO :lJ 
9 0 10462.53* 38 2 10973.71 26 6 c: 

10 P 10535.71* 31 4 0 p 3: 
11 0 10617.35 18 9 1 0 4252.02 32 :) 4339.27 37 4 l> 

2 P 4250.99 35 1 4395.72 30 -18 Z 
6- 3 BAND 3 0 4263.90 46 -5 4465.75 44 -6 C 

4 P 4290.85 36 -2 rn 
0 P 9367.68* 36 17 5 0 4331.38 43 -4 Z 
1 0 9320.58 39 0 9407.80 42 1 rn 
2 P 9314.19 38 2 9459.11 41 2 7- BliND :lJ 
3 0 9319.37 66 19 9521. 06 45 2 Ci) 

4 P 9335.61 43 I 9589.86 42 -1 0 P -< 
5 0 9363.12* 54 4 9676.73 35 8 1 0 r-

rn 6 P 9398.16 49 2 9768.63 28 2 2 P 11465.09 18 10 < 7 0 9452.01 45 12 9869.47 27 7 3 0 11446.96 18 -5 rn 
8 p 9511.80 36 2 9977.54 21 16 4 P 11333.28 25 3 11419.06 21 -1 r 
9 0 9581.59 41 7 5 0 11278.51 16 -14 11376.06 17 -9 en 

c.. 6 P 11215.02 15 0 
." 6- 7 BAND "'II 
J 7- 2 BIl.ND C 
~ 0 p m c 
0 1 0 5875.56 61 0 5962.79 65 2 0 p 

-f J 2 P 5872.85 59 "5 6017.80 60 -2 1 0 rn CD 
3 3 0 5883.49 68 0 2 P 10543.92 18 -8 :lJ 

4 P 5907.11 69 -14 3 0 10527.89 28 1 2 :u 5 0 5943.93 65 5 4 P 10416.50 24 -6 10502.36 43 -2 
It 5 0 10365.06 20 7 10462.53* 38 4 3: 

j 6 P 10304.74' 49 -2 
7 0 10230.89' 24 -6 

< 
~ 

F-
z 
? 
::" - I\) • <II ... <II 
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l!- EF-2B EF ll";t - B(2p) I~ Continued EF-2B EF ll";; - B(2p) l~ Continued 
c 
III 
iii N" SYM P-BRANCH w 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 0-( R-BRANCH 15 o-c 
< 
~ ... 
~ 

7- 3 BANO 9- 2 BAND 

~ 0 p 0 P 11723.87 22 3 

~ 
1 J 1 0 11679.81 20 2:1 11756.76 32 -1 
2 P 2 P 11668.82 23 -1 11795.53 32 0 

;j) 3 J 9626.71 29 8 3 0 11665.38 28 :; 11836.64* 59 6 -n 
GO 4 P 9517.61 3 9603.33 27 -7 4 P 11668.09* 42 0 11867.32 44 4 :D 
VI 

5 ::I 9468.68 32 1 9566.17 32 0 5 0 11673.72 46 .: 11858.14 m 
C 

6 P 9411.61 29 -6 6 P 11669.74* 51 e Z 
7 ::I 9341" 45 19 4 7 0 11626.57 47 -:1 P 

9- 0 BAND 9- 3 eDND en 
0 

0 P 13589.04 48 - 1 0 P 10819.20 57 -4 :::z:: 

1 ::I 13543.42 50 -1 13620.62 50 1 1 0 10775.53* 73 0 10852.70 78 -1 ~ 
2 t> 13530.00 74 0 13656.70 50 0 2 P 10765.92* 73 ::! 10892.62 58 2 < 
3 "::I 13522.50 50 1 13693.74 2 3 0 10764.10 82 0 10935.33 53 0 0 
4 " 13520.04 50 2 13719.21 50 0 4 P 10769.06 59 -!: 10968.23 20 -7 Z 

5 C) 13518.98 -16 13703.57 33 -1 5 0 10777.40 58 :; 1" 
6 " 13507.57 48 1 6 P 10776.48 51 -9 > 
7 0 13455.87 39 1 Z 

9- 4 BliND C 
9- BAND 0 

0 P 9932.13 28 :D 
0 ;> 12646.68 65 -2 1 0 9888.97 34 -1 9966.13 52 -3 0 
1 0 12601.83 74 -1 12679.01 74 -1 2 P 9880.36 42 - 1 10007.04 41 -3 en en 
2 0 12589.81 74 -1 127"16.47" 74 -5 3 0 9880.1\ 50 -:1 10051.35 54 - 1 :e 
3 0 12584.47 -1 12755.70 74 -1 4 P 9887.11 36 0 10086.29 31 -1 :::z:: 
4 p 12584.74" 74 -4 12783.97 57 0 5 0 9897.90 43 -4 =i 5 0 12587.37* 74 2 12771.82 49 3 6 P 9900.05* 36 :2 m 
6 p 12579.79* 59 2 12867.02 17 3 
7 Q 12532.63 51 -3 12921.46* 37 1 9- 5 BDNO 
8 r 12593.95 39 -2 
9 Q 12615.64 17 -1 13061.04 16 17 0 P 9062.14 29 0 

10 0 1 0 9019.48 33 9096.69 40 4 
11 0 12693.21 14 -18 2 P 9011.85 34 :: 9138.51* 31 -1 

3 0 9012.99 45 :1 9184.22 50 2 
4 P 9021.87 39 -1 9221.09 36 2 
5 0 9034.80 56 -Hi 
6 P 9039.90 41 :; 



EF-2B EF 11;; - B(2p) l~ Cominued EF·2B EF I~; - B(2p) 1~ Continued 

N" SYM P-BRANCH 15 o-c R-BRIINCH 15 o-c N" SYM P-BRANCH 15 o-c R-BRANCH IS o-c 

9- 9 BAND 10- 3 BAND 1'1'1 

0 P 0 P 11149.B9* 23 -6 
r 
1'1'1 

1 0 5707.12 48 15 1 0 11125.05 25 -3 11146.49* 31 -2 0 
2 P 5702.46 65 -25 5829.41 49 0 2 P 11096.60 22 - 1 11133.47 25 -7 -I 
3 0 570B.86 64 -1 5880.10 45 0 3 0 11057.90 27 0 11114.02 31 -2 ::D 

0 4 P 4 P 11010.02' -3 11100.10 30 -6 Z 
5 0 5745.72 61 5 0 10956.11* 60 3 11120.28 33 3 (; 

6 P 10908.40 53 -3 
10- 0 BAND 7 0 10895.59 62 10 en 

." 

0 P 10- 5 BAND 1'1'1 
0 

1 0 13892.94 -4 -I 
2 P 13897.56* 52 -8 0 P 9392.90 23 5 ::D 
3 0 13816.26* 49 -3 1387:1.45 2 1 0 9369.07* 68 5 9390.41 22 -4 c: 
4 P 13760.98* 51 2 13851.01 35 -6 2 P 9342.79 50 26 9379.40 23 -6 :c 
5 0 13697.84 -1 1386:1.03 47 1 3 0 9306.79 29 2 9363.12* 54 21 )I-
6 P 4 P 9353.05 22 12 Z 
7 0 13614.32 50 2 5 0 9213.67 27 9377.83* 93 0 0 

1'1'1 
10- 1 BAND 11- 0 BAND Z 

1'1'1 
0 p 0 p 14534.05 -1 ::D 
1 0 12951.38 23 -1 1297:1.79 20 -3 Ci) 

2 P 12920.53 18 0 12957.57'" 25 11 Il- l BAND -< 
3 0 12878.29 26 1 12934.26 22 -16 r 

1'1'1 
4 P 12825.93" 62 21 12915.83 47 0 0 P 13591.73 2 < 
5 0 12766.04 -2 12930.25 55 2 1 0 13563.26' 48 -2 13591.46 50 -1 1'1'1 
6 P 12711.62 36 -1 2 P 13534.85 48 2 13580.44 48 10 r 
7 0 12691.09 56 -1 3 0 13496.93 54 0 13558.04* 48 2 en 

4 p 13448.73 46 13 13523.72 -4 0 
!- 10- 2 BAND 5 0 13389.66 52 0 13477.99 26 4 ." 
"II 6 P 13319.55 38 -1 C ::T 
'< 0 P 12054.54 46 -1 7 0 13238.84 31 2 1'1'1 
!II 1 0 12029.15 58 1 12050.56 59 -1 c: 
0 2 P 11999.53 54 -1 1203E.39 54 -8 11- 2 BAND -I 
::T 1'1'1 
ft) 3 0 11959.12 61 -3 12015.22 58 -7 :!! ~ 4 P 11908.99" -4 11999. 13* 58 -1 0 p 12668.86 52 1 c:: 
:II 5 0 11852.39 60 -1 1201E.S9 31 2 1 0 12640.85* 59 -18 12669.21 59 -1 i: l!- 6 P 11801.51 54 -1 2 P 12613.82 56 -2 12659.48* 56 13 
C 7 0 11785.04 43 1 3 0 12577.78' 65 -2 12638.89 54 0 
1\1 4 P 12531.96 5 12607.02. 49 -5 
J! 5 0 12476.04* 76 4 12564.29 40 0 
< 6 P 12409.44 55 -1 
~ 7 0 12332.70 58 -5 

;. 
Z 
? .... 
I 

N 
(71 

UI ..... 



~ I'.) 
'll en 
:T CD '< 
!I' 
0 
:T 
CD 

EF l~t - B(2p) ]~ ? EF-2B Continued EF-2B EF l~: - B(2p) l~ Contbrued 
:u 
CD 
:'" 
C N" SYM P-BRIHICH 15 o-c R-BRANCH 15 o-c N" SYM P-B~ANCH 15 o-c R-BRANCH 15 o-c 
I\) 

,S' 
< 
~ 

11- 3 BAND 12- 2 BAND 

... 0 P 11764.21 30 -4 0 P 13050.14" 55 0 
~ 1 0 11736.79 32 -18 11765.14 46 -2 1 0 13014.87 56 1 13065.41 64 1 
Z 2 P 11710.90 33 -1 11756.55 32 13 2 P 12995.15" 2 13078.36 55 1 0 

3 0 11676.54 46 -1 11737.64 36 0 3 0 12974.00" 64 2 13087.52 59 3 
~ 4 P 11633. 11 35 18 11708.08 32 -1 4 P 12950.95 56 4 13090.05 51 7 
iO 5 0 1157S.67 38 -1 11668.0S* 42 12 5 0 12924.65 60 5 13082.09 51 6 ." 
CD 6 P 11516.32 25 -4 6 r 12892.42 50 6 13056.38* 47 8 lJ UI 

7 0 11443.28 23 7 7 0 12850.53 50 4 m 
8 p 12791.82 25 8 c: 

11- 4 BAND Z 
12- 3 BAND P 

0 P 10877.16 33 3 en 
1 0 10850.22 44 -20 10818.60 45 -1 0 r 12145.51 59 -3 0 
2 P 10825.34 42 -4 10811 . 10'" 39 21 1 0 12110.81 67 1 12161.34 61 0 ::t: 
3 0 10792.54* 57 -4 10853.63 40 -4 2 p 12092.22 65 2 12175.23* 64 -19 :; 
4 P 10151.04 39 11 10826.09'" 35 0 3 0 12072.14 72 1 12186.26 60 2 < 
5 0 10700.21 46 -4 10788.55 26 1 4 " 12051.92* 63 -1 12191.00 35 0 0 
6 P 10639.81 -1 5 0 12028.31 62 3 12185.76 32 5 Z 
1 0 10570.15 28 -3 6 P 11999.13* 53 -14 12163.20 26 - 1 jT1 

7 0 11961.05 37 10 :J> 
12- I) BAND 8 P 11906.37 20 -1 Z 

C 
0 P 14915.39 47 4 12- 4 BAND 0 
1 0 14878.75 51 5 14929.27 51 3 lJ 
2 P 14856.30 51 0 14939.54 47 2 0 P 11258.46 31 4 0 
3 0 14831.16 51 4 14944.61 47 4 1 () 11224.26 45 1 11214.BO 51 1 en 
4 p 14802.85 51 1 14941.91 37 0 2 P 11206.67 40 0 11289.89 61 0 en 
5 0 14770.09 51 4 14921.40* 37 -8 3 () 11188.15* 53 -1 11302.27 51 0 :E 
6 P 14130.32 41 6 4 F 11169.95 31 2 11309.05 34 5 J: 
7 0 14679.79 47 3 5 () 11148.86 38 1 11306.30 31 2 :::j 
8 P 14611.54 28 -3 6 F 11122.78 27 5 11286.76* 18 9 m 

12- 1 BAND 12- 5 BAND 

0 p 13973.05 53 5 0 P 10388.41 35 3 
1 0 13937.11 61 0 13981.65* 64 0 1 C 10354.15 48 1 10405.28 50 0 
2 P 13916.13 61 1 13999.38 55 4 2 F 10338.13 44 1 10421.36 40 2 
3 0 13893.12 74 1 14006.65* 61 3 3 C 103~1.64 57 4 10435.15 41 4 
4 P 13867.63 59 3 14006.65* 61 -2 4 P 10304.74'" 49 4 10443. BO 23 3 
5 D 13838.31 62 5 13995.15 46 6 5 (J 10285.96 38 10 10443.38 20 9 
6 P 13802.49 48 2 13966.46* 15 5 6 P 10262.62 23 5 
7 0 13156.58 48 2 1 0 10230.89* 24 8 
8 P 13693.43 4 



EF-2B EF 1~ - B(2p) 1~ Continued EF-2B EF ll;t - B(2p) 1~ Continued 

N" SYM P-BRANCH IS o-c R-BRANCH IS o-c N' SYM P-BRANCH 15 0-: R-BRANCH 15 o-c 

1:2- 6 BAND 13- 4 BliND 
m 

0 p 0 P 11698,39* 38 -1 r-
1 0 1 0 11669.97 40 -1 11703.66 32 -7 m 

0 2 P 2 P 11646.59 36 -6 11703.94 23 -4 -I 
3 0 9471.19 29 9 9584.63 20 2 3 0 11617.66 -4 11700.76 18 13 :u 

4 P 11583.99 29 -3 0 
13- 0 BAI\D 5 0 11547.21 28 :) Z 

0 P 13- 5 BII.NO 
(; 

1535!;.32 28 -1 (/) 
1 Q 15324.46 37 3 1535S.19 37 1 "D 
2 P 15296.25 47 -3 1535;;.58 28 -3 0 P 10828.39 49 -3 m 
3 0 15260.05* 42 -1 15343.04 37 5 1 0 10800.49" 59 :2 10834.19 70 -3 0 
4 P 15216.90 37 -3 2 P 10778.10 58 :) 10835.42 57 - 1 -I 

3 0 10750.54 76 D 10833.52 66 5 :u 
13- BAND 4 P c: 

5 0 10684.33 67 11 s::: 
0 P 14412.93 5 -5 l> 
1 0 14382.86 14 2 144 1Il. 59* 51 0 13- 6 BAND Z 
2 P 14356.10 33 0 14413.43 33 0 C 
3 0 14322.07 2 14405.02* 42 4 0 P m 
4 p 14281.67 -2 1 0 9947.72 31 3 9981.42 27 -2 Z 

m 5 0 14236.68 6 2 P 9926.36 17 11 :u 
3 0 9900.05' 36 1 9983.07" 24 10 C) 

13- 2 BAND 4 P 9870.06 2 -< 
5 0 9837.80 24 5 r-

0 p 1349C.10 34 -2 m 
1 0 13460.61 45 2 13494.32 45 -2 13- 7 BAND < 
2 P 13435.10 40 -1 13492.43 30 - 1 m 
3 D 13402.89 46 -3 13485.90 5 0 P 9138.51* 31 -6 r-

(/) 
4 P 13365.00 37 0 1 0 9145.25 22 -1 0 !=o- 5 0 13322.93* 62 -3 2 P 9090.87 19 -4 9148.24 21 0 "TI 

"Q 3 0 9065.95 25 -3 9148.94 23 3 C ~ 13- 3 BAND 4 P 9037.80 23 13 '< m 
" 5 0 9007.50 25 6 c: 
9 0 P 12585.46 50 -6 -I 
III 1 0 12556.51 55 -2 12590.23 59 -5 14- BAND rn 
13 2 P 12532.11* 60 -7 12589.50 56 -1 :u 
:u 3 0 12501.64 62 -3 12584.74* 74 14 0 P 14941.54 37 0 2 
11 4 P 12465.96 68 -6 1 0 14911.16 51 3 14945.25 42 -6 s::: 
5' 

5 0 12426.67 69 3 2 P 14884.64 42 -2 14941.06 42 13 
3 0 14850.71 47 -6 14928.44 33 3 

1» 4 P 14809.24 47 5 

< 5 0 14760.04~ 47 -1 14879.55* 47 4 

f2. 6 P 14703.44- 51 -10 

-; 7 0 14640.40 37 2 

Z 
? 
:::" .... I\.) .. .. UI ... CD 
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~ EF-2B EF lIt - B(2p) I~ Continued EF-2B EF I'};: - B(2p) 1~ Continued :u 
~ --------
C N" SYM P-BRANCH IS o-c R-BRANCH IS o-c N" SYM ~-BRANCH IS O-C R-~RANCH IS o-c 
I» 

it 
< 14- 2 BANO 14- G Bt.NO 
~ 
~ 0 P 14018.69 43 1 0 P 10503.70 10 ~ 
Z 1 0 13988.88 50 0 14022.81* 74 -25 1 0 10476.04 52 6 10510.16 46 0 
P 2 P 13963.66 50 -1 14019.95 46 1 2 P 10454.86 47 5 10511.14* 41 6 

~ 
3 0 13931.60 56 -4 14009.29 I 3 0 10428.75 55 -1 
4 P 13892.53 49 3 13991.12 33 7 4 P 10397.58 41 4 10496.13 40 4 

iD 5 0 13846.42* 50 3 13965.90 30 5 5 0 10361.22 47 4 10480.69 35 5 ." CD 6 P 13'1'93.45 37 2 6 P 10319.75 31 2 :a <II 
7 0 13734.31 39 0 7 0 10273.80 28 5 m 

c: 
14- 3 BAND 14- 7 BAND Z 

~C 
0 P 13114.15* 45 7 0 P (J) 

1 0 13084.83 36 1 13118.96* 48 -4 1 0 9673.89 22 -9 0 
2 P 13060.75 36 1 13117.00 46 -1 2 P 9675.91 21 17 ::J: 
3 0 13030.34 49 -5 13108.06 48 3 3 0 9594.68 21 -2 ); 
4 P 12993.50 37 -2 13092.06 36 - 1 4 P < 
5 0 12950.11 47 4 13069.53 48 0 5 0 9530.87' 39 0 0 
6 P 12900.34 30 0 Z 
7 0 12844.86 32 9 15- Q BAND ~m 

» 
14- 4 BAND 0 P 16364.99 -8 Z 

C 
0 P 12227.00 58 4 15- 1 BAND 0 
1 D 12198.25 63 -2 12232.41 -4 :a 
2 p 12<75.23* 64 2 12231.49 58 1 0 P 15422.69* 32 -3 0 
3 0 12<46.33 69 -9 12224.05 60 -1 1 0 '5390.76' 50 -16 15429.30* 34 2 (J) 

4 P 12111.50 63 -2 12210.10* 51 3 2 P <5365,84 47 0 15429.30· 34 -5 
(J) 

5 0 12070:65 62 1 12190.09 43 -1 3 0 '5334.73 51 -1 15422.69* 32 1 ::E 
6 P 12023.82 H 2 4 P '5297.58 47 -3 154:)8.86 27 18 ::J: 
7 0 11971,71 .017 -3 5 0 15254. 16' 51 -16 153B7.09 12 :::j 

6 P 15204.59 37 11 m 
14- 5 BAND 7 0 15147.97 33 13 

0 P 11356.93* 46 -5 15- 2 BAND 
1 0 11328.76 30 0 11362.92* 50 -2 
2 p 11306.69 0 3 11362.92* SO -1 0 P 144:19.87 47 1 
3 0 11:179.34 0 8 11356.93" 46 3 1 0 14468.77' 51 10 14507.02 51 -1 
4 P 11246.31 24 2 11344.87 29 3 2 P 14444.86 51 1 14508.37 51 1 
5 0 11::107.75 26 10 11327.13 31 2 3 0 14415.64* 51 3 14503.54 51 -1 
6 P 11163.69 18 5 4 P 14380.98 6 14492.17 42 18 
7 0 11114.74 22 11 5 D 14340.71 47 5 14473.46 42 15 

6 P 14294.53 23 16 
7 0 14241. 91 14 



EF·2B EF Il:t - B(2p) I~ Colllinwd BF-2B BF Il:t - B(2p) l%t Continued 

N" SYM P-BRANCH 15 o-c R-BRI.NCH 15 o-c N' SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 

m 
15- 3 BAND 15- 7 BI\NO r-

m 
0 p 13595.30* 4 0 P 10148.28* 68 -3 0 

-I 
1 0 13564.59 30 -2 13603. 10* 48 13 1 0 10119.62 48 3 10157.95* 31 0 :0 
2 P 13541.87 24 -5 1360!:.24* 46 -19 2 P 10100.65 47 -:> 10164.17 23 1 0 
3 0 13514.37* 40 1 13602.37 21 7 3 0 10078.67" 65 'J 10166.62 26 1 Z 
4 P 13481.91 20 -3 4 P 10053.59 50 -:> 10164.76 13 10 0 
5 0 13444.32 18 -2 13577.05 27 6 5 0 10025.15 50 1 10157.95* 31 16 en 6 P 13401.34 25 6 6 P 9992.91 29 5 

" 7 0 13352.37 16 14 7 0 9956.33 31 13 m 
0 

15- 4 BAND 16- BII.ND -I 
:0 

0 P 12708.14 47 0 0 p 15908.33 -4 c: 
1 0 12678.04 53 -2 12716.47'" 74 5 1 0 15877.52* 35 -2 15913.25 17 3: 
2 P 12656.38* 53 -1 12718.90· 51 0 2 P 15851.43 18 -6 15910.92 0 » 
3 0 12630.35 58 -4 12718.29 53 -4 3 0 15818.52 27 -2 15902.20 22 -3 Z 
4 P 12599.92 52 -2 12711.12 28 11 4 P 15779.20 21 2: 15887.36 3 C 
5 0 12564.88* 55 -3 12697.55* 51 -1 5 0 15733.88 26 1 15866.59 25 0 m 
6 p 12524.86 42 12 6 P 15683.15 21 2 Z 
7 0 12479.27 54 7 7 0 15627.48 2: 

m 
:0 

15- 5 BAND 
Q 

16- :2 B~ND -< 
0 P 11838.15 31 -1 0 p 14985.47 9 -4 

r-
m 

1 0 11808.55 46 0 11846.89 42 -2 1 0 14955.28 37 -1 14990.83 33 0 < 
2 P 11787.84 44 0 11851.26* 35 -9 2 P 14930.48 9 -2 14989.94 28 1 m 
3 0 11763.23 56 0 11851.26* 35 9 3 0 14899.42 33 1 14983.11 37 1 r-en 
4 p 11734.70 38 -1 11845.82 14 4 4 P 14862.55 28 6 14970.69 33 5 0 ~ 5 0 11702.00 40 8 11834.68 15 11 5 0 14820.24 37 3 14952.98 33 5 ." 

" 6 P 11664.67 39 9 6 P 14773.09 37 7 C ;z 7 0 11622.21 36 12 7 0 14721.40 37 1 '< m 
!II c: 
(') 15- 6 BAND 16- 3 BliND -I ;z m CII :0 ;:I 0 P 10984.97 37 -1 0 P 14080.81 34 -10 

~ 
1 0 10955.81 49 4 10994.15 53 :2 1 0 14051.22' 42 -1 14086.79 2 C 
2 P 10936.00 47 1 10999.51 43 1 2 P 14027.53" 42 -4 14087.00 44 0 3: 
3 0 10912.75 63 2 11000.66* 56 -1 3' 0 13998.18 48 2 14081.87 38 2 

0 4 P 10886.00 47 4 10997.20 35 17 4 P 13963.53 2 14071.67* 23 1 I» 

fir 5 0 10855.48 56 3 10988.22* 54 12 5 0 13923.92 43 :3 14056.64 21 3 

< 6 P 10820.78 39 11 6 P 13879.94 21 1 

~ 7 0 10781.35 39 14 7 0 13832.00' 31 15 ... 
.i" 
z 
~ 
:" ... 

~ CQ 
CD c» 
(JI -



~ N 
'V 

(J) 

-i N 

!II 
0 
:T 
CD 
3 

EF 11;; - B(2p) I~ 
J:I EF-2B Continued EF-ZB EF l'f; - B(2))) I~ Continued 
~ 
c 
III N" SYM P-BRANCH 
~ 

15 o-c R-BRANCH IS o-c N" SYM P-BRANCH IS o-c R-BRANCH 15 O-C 

< 
~ 16- 4 BAND 17- :2 BAtln 

.~ 0 P 13193.74 -5 0 P 15493.19 -3 
Z 1 0 13164.64 47 -4 13200.22 35 0 1 0 15463.52 1 15497.44 -4 ." 
9 2 P 13142.00 -4 13201.49 26 2 2 P 15438.20 24 -1 15494.63 4 :::0 
~ 3 0 13114.15* 45 -4 13197.86 32 -2 3 0 15406.03 23 -3 15484.81 3 m 
... 4 P 13081. 52* 32 1 13189.69 24 3 4 P 15367.23 33 8 15468.22 2 C 
CD Z 
0> 5 0 13044.50 36 4 13177.20 26 2 5 0 15321.98 37 9 ~c en 

6 p 13003.46* !;1 7 6 P 15270.61 5 3 
7 0 12958.81* 34 -1 7 0 15213.79 33 -4 Ch 

0 
16- 5 RAND '7- 3 BArlO ::I: 

:; 
0 P 12323.78 54 -3 0 P 14588.54 47 -8 < 
1 0 12295.14 61 -3 12330.72* 68 1 1 0 14559.44 51 -1 14593.37 -5 0 

Z 
2 P 12273.46 60 -3 12332.94 2 2 P 14535.25 51 -3 14591.69* 51 3 m 
3 0 12247.08* 67 5 12330.72* 68 0 3 0 14504.77 51 -4 14583.55 51 2 ~ 

4 P 12216.30 59 2 12324.47 53 4 4 P 14468.15 47 -2 14569.24 42 2 l> 
5 0 12181.40" 91 -7 12314.28 39 9 5 0 14425.61 47 4 14549.03 51 -2 Z 
6 P 12143.27 48 4 6 P 14377.50 23 1 C 

7 0 14324.43 23 14 0 
16- 7 BAND :::0 

17- 4 BAllO 0 
0 P 10633.96 43 0 

Ch 
Ch 

1 0 10606.22 51 1 10641.76 58 1 0 p 13701.37 21 -13 =e 
2 p 10586.29 49 -1 10645.77 53 4 1 0 13672.94* 48 4 13706.88 50 1 ::I: 
3 0 10562.49 58 2 10646. 19 55 3 2 P 13649.74 39 -1 13706.19 18 6 =i 4 P 10535.18 44 2 10643.36 39 5 3 0 13620.93 9 13699.74 68 18 
5 0 10504.73 30 4 10637.46 39 5 4 P 13586.20 3 13687.28 22 6 m 
6 p 10471. 53 35 2 5 0 13546.16 21 2 
7 0 10435.87 35 5 6 P 13501.01 12 6 

7 0 13451.31 22 5 
17- 1 BAND 

17- 5 BAND 
0 F 
1 0 16385.82* 46 6 16419.82 9 0 P 12831. 51 * -1 
2 F 16359.04* -16 16415.77 19 1 0 12803.38 47 -1 12837.32 50 -4 
3 0 16325.28 9 16403.83 -8 2 P 12781.17 46 -3 12837.63 45 5 
4 P 16283.95 11 16385.11 22 3 0 12753.66 53 -2 12832.45 48 5 
5 0 16235.42 17 -13 16359.04* 1 4 P 12720.94 47 0 12822.03 35 4 
6 P 16180.84 15 5 D 12683.23 49 8 12806.74 35 11 
7 0 16119.99 14 9 6 P 12640.85· 59 6 

7 0 12594.23 36 8 



EF-2B EF I};t - B(2p).Il:t Continued EF-2B EF lEt - B(2p) I~ Continued 

N" SVM P-BRANCH IS o-c R-BRANCH IS o-c N" SYM P-BRANCH IS o-c R-BRANCH 15 o-c 

17- 6 BAND 18- 2 BliND m 
r-rn 

0 p 11978-.31 -3 0 P 15993.71 3 0 
1 0 11950.64 54 3 11984.56 54 -2 1 0 15963.75 24 -3 15998.34 23 1 -I 
2 P 11929.34 50 -1 11985.76 37 3 2 P 15938.64 21 -3 15995.98 0 :xl 
3 0 11903. 17 59 -1 11981.90* 48 0 3 0 15906.89 28 -2 15986.61 21 4 0 
4 P 11872.22 47 3 11973.24 30 0 4 P 15868.56 24 2 15970.01 1 Z 
5 0 11836.64* 59 -4 11960.20 22 4 5 0 15823.70· 29 2 15946.26 21 -2 0 
6 P 11796.92 31 4 6 P 15772.41 19 3 en 
7 0 11753.32 31 5 7 0 15714.83 9 "'D 

rn 
17- 7 BAND 18- 3 BAND 0 

-I 
:xl 

0 P 11141.67 17 0 0 P 15089.04 28 -4 C 
1 0 11114.44 18 1 11148.39 23 -1 1 0 15059.72 33 0 15094.26 37 -1 i: 
2 P 11094.01 17 0 11150.48* 23 9 2 P 15035.74 33 0 15093.05 37 0 :J> 3 0 11069.13 26 1 11147.89 23 5 3 0 15005.66 42 0 15085.32* 37 0 Z 
4 P 11039.86 18 4 11140.92 23 5 4 P 14969.55 37 -1 15071.01 28 -1 0 
5 0 11006.43 35 6 11129.89 23 4 5 0 14927.40* 37 4 15050.00 23 4 rn 
6 p 10969.09 27 :2 6 P 14879.32 33 3 Z 

7 0 14825.34 33 14 m 
17- 8 BAND :xl 

18- 4 BAND C) 
0 P 10321.46 30 -2 -< 
1 0 10294.61 35 3 10328.53 43 -2 0 P 14201.99 3 r-
2 p 10274.97 33 -5 10331.39 33 -1 1 0 14173.16 37 -1 14207.69 -3 rn 

< 3 0 10251.26 46 -2 10330.05 38 5 2 P 14150.26* 41 5 14207.49* -3 m 
4 p 10223.63 35 -2 10324.70 26 0 3 0 14121.68 37 -1 14201.24 -11 r-
5 0 10192.19 35 5 10315.68 26 6 4 P 14087.53 46 -3 14189.00 21 -2 en 

~ 6 P 10157.20 21 3 5 0 14047.98 36 5 14170.57 18 4 0 
." 7 0 10119.14 47 6 6 P 14002.82* 52 7 'TI 
::r 7 0 13952.14 33 -3 0 '< 
~ 18- BAND rn 
0 18- 5 BAND c: 
:r 0 P riI CD 1 0 0 P 13331.97 22 -1 3 :xl 

2 P 1 0 13303.65 28 -1 13338.19 36 -2 2 :D 3 0 16826.04 17 0 2 P 13281.66 0 13338.95 29 -2 
l!. 3 0 13254.55 35 2 13334.16 -3 i: 

--_._---
C 4 P 13222.33 0 13323.79 30 0 
! 5 0 13184.99 28 5 13307.67 28 13 . 6 P 13142.50* 55 -9 
<: 7 0 13095.20 21 14 
~ 
; 
% 
? 
~ 

• N .. en ~ Co) 



f- I\) 

'U 0) 

::r 0I:loo 
'< 
!h 
0 ::r 
(D 

? EF-2B EF l~ - BUp) l~ Continued EF-2B EF 11;: - B(2p) l~ Continued :JJ 
II 
c N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" svM P-BRANCH 15 O-C R-BRANGH 15 o-c I» 

~ 
< 
~ 18- ~ BANO 19- 2 BAND -,f' 0 P 12478.80* 47 0 0 p 16485.35 4 
Z 1 0 12450.91 57 3 12485.46 61 3 1 0 16455.62 11 2 16489.71 21 5 ." 
!' 2 P 12429.83 56 2 12487.18 52 ~ 2 P 164~0. 35 14 5 16487.07 12 6 J:I .- 3 0 12404.05 63 2 12483.11 51 2 3 0 16328.29 2' 5 16477.5.1 19 3 rn 
..... " P 12373.GO 56 2 12475.08 37 4 4 P 16359.58* 32 1 16461.02 -4 C 
co 5 0 12338.49 58 2 12461. 12* 41 5 5 0 16314.65 34 6 16437.84 24 0 Z 
CI) P en 6 p 12298.69 42 1 12442.30 25 0 6 P 16263.46 2 16407.91 8 

7 0 12254.24 42 6 7 0 162C6.36 13 6 en 
8 p 16143.35 8 0 

18- 7 BAND ::I: 
19- 3 BANO > 

0 P 11642.19 21 6 < 
1 0 11614.71 1 11649.35 21 10 0 P 0 
2 P 11594.48 25 1 11651.81 18 3 1 0 15551.63 9 Z 
3 0 11569.99 31 2 2 P 15527.41 4 !" 
4 P 11541.20 23 -1 3 0 lo-
5 0 11508.16 21 0 11630.87 25 11 4 r> Z 
6 P 11470.87 0 5 0 15418.29 24 2 0 
7 0 114?~.32 17 15 6 P 15370.37 2 0 

J:I 
18- 8 BAND 19- 4 BAND 0 

en 
0 P 10821.91 34 -3 0 P 14693.65 47 6 en 
1 0 10794.88 42 3 10829.43* 52 3 1 0 14664.99 51 0 14699.05 51 0 :E 
2 P 10775.53* 73 5 10832.75 41 -4 2 P 14641 .86 51 2 14698.59'" 47 4 ::E: 
3 0 10752.18 52 5 10831.84 49 5 3 0 14612.99 51 -3 14692.23 51 -3 :::j 
4 P 10725.00 44 -4 10826.47 35 -3 4 P 14578.62 47 3 14680.16* 47 8 m 
5 0 10693.94 47 1 10816.60 36 5 0 14538.90" 6 14662.08 42 -1 
6 P 10658.99 34 2 6 P 14493.89* 51 8 
7 0 10620.07 35 8 7 0 14443.78 37 5 
8 P 10577.33 25 0 

19- 5 BAND 
18- 9 BAND 

0 P 
0 P 1 0 13795.47 20 - 1 
1 0 9991.18 35 2 10025.74* 47 3 2 P 13773.44* 54 15 
2 P 9972.54 30 -1 10029.99* 41 13 3 0 13745.88 25 2 
3 0 9950.47 41 4 10029.99* 41 -10 4 P 13713.35 20 - 1 
4 P 9924.95 26 2 10026.28 33 -1 5 0 13675.89 4 
5 0 9895.69 30 -1 10018.30 29 0 6 P 13633.69 4 
6 P 9862.94 27 0 7 0 13580.77 15 
7 0 9826.70 27 3 



EF-2B EF Il:t - B(Zp) Il:j Continued EF-ZB EF I~t - B(2p) Il:j Continued 
-------- -.--~-.--

Nff S~M P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH IS o-c R-BRANCH IS O-C 

19- 6 BAND 19-10 BAND 
m 
r-
m 

0 p 12970.48 30 5 0 P 9721.59 16 10 0 
1 0 12942.77 37 7 12976.84* 50 8 1 0 9695.27 27 -10 9729.45 26 2 -I 
2 p 12921.46* 37 2 12978.19 34 4 2 P 9677.34 25 0 9733.98 23 -7 ::0 

0 3 0 12895.41* 62 5 12974.62 40 2 3 0 9656.04 31 -2 9735.24 25 -6 Z 
4 P 12864.67 43 6 12966.14 28 4 4 P 9631.64 28 -2 9733.04 22 -11 n 5 0 12829.38 42 0 12952.65 29 2 5 0 9604. 17 31 -5 9727.54 24 7 
6 P 12789.76 31 2 12933.98 33 -15 G P 9573.79 29 -11 (J) 

7 0 12745.76 27 2 7 0 9540.61 32 7 'tJ 
m 

19- 7 BAND 20- 3 BA .... O 
0 
-I 
::0 

0 P 12133.79· 44 3 0 P 16073.91 -2 c: 
1 0 12106.56 55 4 12140.58* 56 0 1 0 16045.20 33 -3 16077.86 -1 ~ 
2 P 12086.14* 38 4 12142.82 45 1 2 P 16020.58 -1 16075.03 7 ". 
3 0 12061.34 59 <1 12140.58* 56 4 3 0 15989.27 19 1 16065.35 2 Z 
4 P 12032.26 48 2 12133.79* 44 6 4 P 15951.38 -9 C 
5 0 11999. 13 * 58 6 12122.31 28 -1 5 0 15907.37 0 m 
6 p 11962.05 12 6 P 15857.50'" 19 4 Z 
7 0 11920,75 31 2 m 

20- 4 BA .... O ::0 
19- 8 BAND Ci) 

0 P 15186.77 37 -4 -< 
0 P 11313.53 32 -4 1 0 15158.65 33 -3 15191.24· 37 -8 r-

m 1 0 11286.76* 18 9 11320.77 23 4 2 P 15135.07 33 1 15189.41 33 -2 < 2 P 11267.05 19 -6 11323.82 22 0 3 0 15105.25 37 -4 15181.36 37 0 m 
3 0 11243.52 17 6 11322.75 24 5 4 P 15069.48 33 1 15167.30 28 11 r-
4 p 11216.05 31 -2 11317 .46 22 -10 5 0 15027.91 37 -3 en 

~ 5 0 11184.93 27 9 11308,15 22 6 6 P 14980.92 28 0 0 
'tI 6 P 11149.89* 23 -14 7 0 14928.94 33 1 "11 
:r 7 0 11111 .59 16 4 C 
'< m III 20- 5 BAND c: 
0 19- 9 BAND -I :r 0 p 14316.79 9 -4 m It 

~ 0 P 10509.49 28 4 1 0 14289.15 23 -2 14321.82 1 ::0 
:21 1 0 10483.03 42 5 10517.08 40 4 2 P 14320.93 5 5 2: 
~ 

2 P 10464.22 40 4 10520.99* 43 10 3 0 14238.08 -5 14314.31 23 11 ~ 
3 0 10441.80 50 4 10520.99* 43 -1 4 P 

C 4 P 10415.85 37 -1 10517.34 30 -1 5 0 14165.05 30 10 

1 5 0 10386.58 39 -3 10509.83 30 -3 6 P 14120.74 23 -2 

< 6 P 10353.99 25 -1 7 0 14071.85 22 3 

~ 
7 0 10318.17 27 -6 -- ----_ .. _-... 

1" 
z 
? 
:-... 
II) II.) 
CO> en en c.n 



~ 
to) 
CD 

"U .; CD 

!J' 
g 
~ EF-2B EF 1-,;; - B(2p) l,;t Continued EF-2B EF 1-';; - BUp) I';: Continued 
:u 
ft 
:-
c N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 O-C R-BRANCH 15 O-C 
iii 

.F 
< 20- 6 BAND 20-10 BAND 
~ ... 0 P 13463.74* 27 9 0 P 10214.61 23 -10 
!- 1 0 13436.49 24 10 13469.12* 9 1 0 10189.01 29 -5 10221.66 35 -4 
Z 2 P 13414.78 41 12 13469.12* 9 2 P 10170.48 26 -8 10224.88 36 -5 " 0 lJ 

3 D 13387.70* 24 7 13463.74* 27 4 3 0 10148.28* 6B -5 10224.32 35 -8 In .... 4 P 13453.26 21 5 4 P 10122.43 45 - 11 c: .... 5 a 13318.52 26 4 13437.84 30 1 5 0 10093.24 52 -6 10212.56 21 -11 Z UI 
0> 6 P 13276.60* 57 -25 6 P 10060.88 29 -13 ,0 en 

7 a 13230.92 -2 7 0 10025.74" 47 0 f/) 
8 P 12205.39* 55 0 

21- 2 BAND J: 
20- 7 BAND :; 

0 P 17470.12 34 -14 < 
0 P 12627.01 32 3 1 0 17441.29 5 17473.37 8 0 
1 0 12600.22 43 1 12632.87 47 2 2 P 17415.19 22 -6 17468.77 19 19 Z 
2 P 12579.33 42 1 12633.71 36 2 3 0 17381.62'" 39 -25 17455.96 18 -8 .!" 
3 0 12553.58 50 1 12629.65 41 1 4 P 17341.20* 6 17435.72 26 -14 > 4 P 12523.13 39 I 12620.86 30 2 5 0 17293.02 -13 Z 
5 a 12488.16 58 1 12607.56 28 4 0 
6 P 12449.00 37 -4 21- 3 BAND 0 7 a 12405.92 30 -1 lJ 

0 P 16565.63" 20 -3 0 
20- 8 BAND 1 0 16537.17 11 -1 16569.14· -9 f/) 

2 P 16512.24* -8 16565.63* 20 -2 f/) 

0 P 11806.77 26 -2 3 0 16480.64 15 2 ~ 
1 0 11780.34 35 -2 11613.02 31 2 4 P 16442.21 5 J: 
2 P 11760.29 32 -4 11814.68 26 -2 5 0 16396.85 2 =i 
3 0 11735.78 41 5 11811.63 25 3 In 
4 P 11706.96* 59 1 11804.69 27 2 21- 5 BAND 
5 a 11673.97 37 3 
6 P 11637.14 23 0 0 P 14808.64 42 8 
7 0 11596.73 24 -2 1 0 14781.08 47 -4 14813.16 42 -I 

2 P 14758.25 1 14811 .58 37 1 
20- 9 BAND 3 0 14729.49* 51 0 14803.69 47 3 

4 P 14695.11* 51 18 14789.66 37 1 
0 P 11002.68 23 5 0 14654.66* 51 25 
1 0 10976.69 30 2 11009.32 34 1 6 P 14608.56 42 11 
2 P 10957.37 36 -3 11011.85* 22 8 
3 0 10934.02 37 -1 11010.02* -8 
4 p 10906.72 31 -2 11004.32* 28 -14 
5 0 10875.69 35 -2 10995.00 27 -6 
6 P 10841.11 27 0 
7 0 10803.37 30 -6 



EF-2B EF 1};;- _ B(2p) 1~ Continued EF·2B EF I};: - B(2p) 1~ Continued 

N" S'fM P-BRANCH IS o-c R-BRA!\CH 15 o-c N". SYM P-BRANCH IS o-c R-BRANCH IS o-c 

21- 6 BAND 21-10 Bh\lD rn 
0 f> 0 P 10706.36 34 -8 r rn 
1 0 13928.39 17 5 13960.41 17 2 1 0 10680.94 43 -7 10713.00 43 -6 0 
2 P 13906.38 20 -1 13959.67 15 -5 2 P 10662.29 38 0 10715.48 35 -14 -t 
3 0 13879.03 22 4 13953.27 16 11 3 0 10639.61 45 -8 10713.80 39 -6 :D 
4 P 13846.42* 50 24 4 P 10613.07 34 -16 10707.92 30 -3 0 
5 0 13807.81 48 -13 5 0 10582.71 36 -7 10697.95 32 -5 Z 

0 
21- 7 BAND 22- 5 BA\lD (J) 

"0 
0 P 13118.79 8 0 P 15290.92 28 3 rn 
1 0 13092.14 -2 13124.23* 51 2 1 0 15263.40 33 -4 15295.62 51 12 0 

-t 
2 P 13071.09'" 50 4 13124.30 -8 2 P 15240.60 37 3 15293.91* 33 5 :D 
3 0 13044.95 35 2 13119.12 2 3 0 15211. 83* 42 1 15286.01 33 2 c: 
4 P 13013.90 25 9 13108.60 7 4 P 15177.22 28 0 i: 
5 0 12977.64 30 1 5 0 15136.82 33 8 » 6 p 12936.90* 36 17 Z 
7 0 12891.32 20 6 22- 6 BA\lD 0 

21- 8 BAND 0 p 14437.74 23 3 
rn 
Z 

1 0 14410.74 28 8 14442.76 37 4 rn 
0 p 12298.51 40 -1 2 P 14388.72 23 0 :D 
1 0 12272.30 48 -1 12304.38 51 2 3 0 14361.35 33 3 14435.26* 51 -23 Ci) 
2 P 12252.04 47 -2 12305.31 37 -8 4 P -< 
3 0 12227.10 60 1 12301.30 40 4 5 0 14290.15 14 -12 r 
4 p 12197.55 45 -9 12292.46 30 10 m 

< 5 0 12163.43 48 3 22- 7 BAIliD rn 
6 p 12124.87 30 4 r 

0 p (J) 

~ 21- 9 BAND 1 0 13574.48 23 0 13606.58 21 4 0 

" 
2 P 13553.35* 42 -3 13606.69 2 "T1 

::T 0 P 11494.26 17 -14 3 0 13527.13 20 -13 13601.38 39 -5 0 
~ 1 0 11500.63 17 -4 4 P 13496.17 16 7 m 
0 2 P 11449.02 -11 11502.46 0 5 0 13460.04 22 8 c: 
::T 3 0 11425.44 18 5 11499.55 19 -1 -t 
III 4 P 11397.45* 67 2 11492.26* 11 22- 8 BAIIID rn 
~ :D 

5 0 11365.13 16 -4 2 ::u 0 p 12780.85 28 0 III s:::: :'" 1 0 12754.63 35 0 12786.69 37 0 

i 2 P 12734.38 17 -1 12787.65 28 -3 

§r 3 0 12709.44 2 12783.63 38 4 
4 P 12679.88'" 34 -5 

< 5 0 12645.75 36 2 !!- 6 P 12607.02* 49 8 ... 
!-

J 
~ .... 
!O N co en 1ft ..., 



~ I\) 

~ 
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'< 
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0 
::T 
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EF-2B EF I~: - B(2p) I~ EF II; - B(2p) I~ ? Continued EF-2B Continued 
::0 
C1I 
:'" 
0 N H SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 o-c R-BRIINCH 15 o-c 
III 

i 
~ 

22- 9 BAND 29- 4 BAND 

; 0 P 11976.73 26 0 0 P 
1 0 11950.94 35 0 11983.00 34 0 1 0 19350.13 20 1 

Z 2 P 11931.48 35 2 11984.71 -4 2 P 19323.95. 25 5 ." 
!) 3 0 11907.72 44 0 11981.90* 48 1 lJ 
:" 4 P 11879.68 31 -4 29- 5 BAND m c: 
iD 5 0 11847.46 34 -4 Z 
Q) 0 P 18505.73* 44 6 P In 22-10 BAND 1 0 18480.72 49 11 18506.21* 54 3 

2 P 18455.44 44 9 18499.36 49 -4 (J) 
n 0 p 11188.75* 53 -2 3 0 18422.43 49 -7 18486.45 49 2 ::J: 

1 0 11195.34 18 -5 4 P 18382.73 44 -3 18472.60 49 6 ;; :2 P 11144.59 15 -3 11198.05* 27 14 5 0 18337.10 59 -8 18433.59 59 -8 
3 0 11121.99 16 -3 11196.13 17 -6 6 P 18291.26 44 -8 < 

0 
29- 0 BAND 29- 6 BAND Z 

!" 
0 P 23032.57 41 -1 0 P 17652.53* 36 4 l> 
1 0 23004.55 45 -2 23030.14 50 0 1 0 17627.75 24 -8 17653.31 9 -9 Z 
2 P 22973.53 31 0 23017.54 39 -4 2 P 17647.49 5 -6 0 
3 0 22995.94 45 -1 3 0 17635.94 9 1 n 
4 p 22880.89 19 -1 22970.67. 38 -1 4 P 17533.89* 43 -12 17623.80 17 1 ::D 
5 0 22821 .39* 2S 2 0 

(J) 
6 P 22759.06 3 29- 7 BANI) (J) 

29- 2 BAND 0 P 16815.77* 43 -5 :E 
::J: 

1 0 16817.27* 15 5 ::::j 
0 P 21167.38 30 1 2 P 16812.23 2 m 
1 0 21140.71 39 -2 21166.27 44 -3 3 D 16801.93 6 
2 P 21112.34 30 -2 21156.40 39 -1 4 P 16791.55* 42 13 
3 0 21074.87 30 -1 21138.78 49 -3 5 0 16756.80* 46 -9 
4 P 21029.04* 5,1 7 21118.79 49 4 6 P 16619.65 3 
5 0 20975.92 25 0 
6 P 20921.06 30 -7 29- 8 BAND 

29- 3 BAND 0 P 
1 0 15971.75 -5 15997.33* 38 -4 

0 p 20262.79 2 2 P 15949.22 5 15993.25 3 
1 0 20236.64 -3 20262.25 15 1 3 0 15920.00 -10 15983.87 -16 
:2 p 20209.47 4 20253.46 -2 4 P 15885.53 6 15975.28 3 
3 0 20173.62 -1 20237.54 15 -2 5 0 15846.20 3 
4 P 20129.83* -16 20219.76 10 -1 6 P 15807.76 4 
5 0 20079.58 30 -2 --- -- ~- -- --. -
G P 20028.00 30 -4 



EF-2B EF 1~ _ B(2p) 1~ Continu~d EF-2B EF I~ - B{2p) I~ Continued 
---~~,~ .. ~~~ 

N" SYM P-BRANCH 15 o-c R-BRANCH IS o-c N" SYM P-BRANCH IS o-c R-BRANCH IS o-c 

29- 9 BAND 32- 4 EAND 

0 P 0 P m 
1 0 15168.16 5 15193.67 28 -1 1 0 20559.64 35 0 r 
2 p 15146.38* 28 14 15190.19 23 -10 2 P rn 
3 0 15118.40 28 0 15182.37* 42 4 3 0 20512.32 -11 n 

-t 
4 P 15085.32* 37 6 15175.02 28 -2 ::u 
5 0 15047.87 28 -7 32- 5 BAND 0 
6 P 15011.67 23 -2 Z 

0 P 19719.68 35 17 (; 
29-10 BAND 1 0 19690.13 35 0 19728.86* 49 -9 en 2 p 

"'0 
0 P 3 0 19645.15 44 -12 rn 
1 0 14380.47* 33 -3 4 P 0 
2 P 14359.26 19 -14 5 0 19586.94 39 16 -t ::u 

32- 0 BAND 32- 6 EAND C 
!!': 

0 p 0 P 18866.47* 59 14 ,. 
1 0 24214.14 5 24252.61* -30 1 0 18837.44* 59 9 Z 
2 P 24187.33 -4 24252.61* -3 2 P 18817.39* 5 C 
3 0 24154.82 3 24245.66* 11 3 0 18794.63* 59 -14 rn 
4 p 4 P 18769.21* 54 14 Z 
5 0 24071.06 9 S 0 18740 . 30* S9 -1 m 

::u 
32- BAND 32- 7 BAND 

Ii) 
-< 

0 p 0 p 18029.64 11 -2 
r rn 

1 0 23272.54 38 4 23311.19 37 -13 1 D 18001.30* 27 13 18039.90 -9 < 
2 P 23247.22* 21 3 23312.48 28 2 2 P rn 
3 0 3 0 17960.73 2 18051.42 19 -5 r en 
4 p 23180.71 23 -1 4 P 17936.69* 26 -1 

0 !0- s 0 23139.12* 44 -6 

"'" ." 32- 8 BAND 
C =r 32- 2 BAND 

';i rn 
0 p c: 

0 0 P 1 0 -t 
::J" 1 0 22350.07 35 -18 2 P 17228.29* 37 m 
~ 3 0 17142.88 ::u 
21 32- 3 BAt.D 4 P 2 
;!. 15 0 170915.90 10 13 3: 
0 

0 P 
II 1 0 21446.25 39 6 32- 9 BAND 
~ 2 P 21423.27 10 0 

~ 
3 0 21396.30 20 -10 0 P 

:- 4 p 21365.06 15 1 1 0 16377.62 11 -1 ... 5 0 21329.21 20 1 2 P 16360.05 21 -3 16425.37 34 2 
~ 

-~~,----- 3 0 16432.02 9 
Z 
!l 
~ 

~ i') 

m 0) 
CD 



270 FREUND, SCHIAVONE, AND CROSSWHITE 

EF-2C± EF I};; - C(2p) Inu± 

N" SYM P-BRANCH 15 O-C SYM Q-8RANCH l5 O-C SYM R-BRANCH 15 O-C 

2C+ 2C- 2C+ 

29- o BAND 

1 0 P 0 
2 P 0 P 
3 D P 14132.13 17 1 0 14167.65' 32 -2 
4 P 0 14047.34* 17 -5 P 14097.41 29 5 
5 0 P 1::i1g'lS.5'1 15 3 0 

29- 1 BAND 

1 D 12572.34 25 -3 P 12581.00 28 3 0 12597.95 28 1 
2 P 12521.05* 47 18 0 12539.07 33 -2 P 12564.88' 55 -4 
3 0 12448.75 36 4 P 12477.34 32 0 0 12512.70 38 6 
4 P 12357.02 20 3 0 12397.08 40 1 P 12446.82 45 5 
5 0 12247.08* 67 7 P 12303.82 33 2 D 

29- 2 BAND 

1 0 10979.80 19 P 10988.22" 54 18 0 
2 P 0 10948.84 13 P 
3 0 10861.74 24 -1 P 0 

29- ,3 BAND 

1 0 P 9462.54 25 7 0 
2 P 9406.87 52 -2 0 P 9450.89 20 -5 
3 0 P 0 9406.00* 34 5 

32- 3 BAND 

0 P 0 10702.17 24 -10 
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3A-2B H(3s) I};: - B(2p) l:z: 3A-2B HOS) l:z: - B(2p) l:z: Continued 

Nff S'(M P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 

2- 0 BAND 2- 5 BAND 
", 

0 P 25812.82 68 -3 0 P r 
", 

1 0 25768.28 56 -1 25842.37 74 1 1 0 21244.28 25 -5 0 
2 P 25753.75 -5 25868.74 50 -5 2 P 21235.61 25 -1 -I 
3 (J 25744.24 0 25892.93 26 16 3 0 21234.76 35 4 ::J:I 
4 P 25732.06 -5 4 P 21234.07* 35 10 0 
5 0 25718.01 -18 5 0 21234.07* 35 7 Z 
6 P 25695.55 -4 6 P 21228.00 10 10 (; 

2- BAND 
t./) 

2- 6 BAND '"0 
", 

0 P 24870.54 30 4 0 P 0 
1 0 24826.73 49 3 24900.74 27 -3 1 0 20465.65 3 -I 

::J:I 2 P 24813.63 44 1 24928.55 22 -6 2 P 20498.85* 9 c: 
3 0 24806.23 51 0 24954.68 24 -8 3 0 20384.22 15 0 s: 4 P 24796.86 33 -1 4 P 20385.22 15 0 » 5 0 
6 P 24767.71 27 -9 2- 7 BAND Z 

0 
2- 2 BAND 0 P 19596.09 25 0 ", 

Z 1 0 19555.39 25 2 19629.45 44 1 ", 
0 P 23947.61 35 -3 2 P 19548.43 30 0 19663.40 54 -2 ::J:I 
1 0 23904.45 57 0 23978.52 43 0 3 D 19550.17 44 1 !.i) 
2 P 23892.61 45 -2 24007.60 43 -2 4 P 19552.82 44 -3 -< 
3 0 23887.09 43 -1 24035.56 -7 5 0 ~ 4 P 23880.16 26 -2 6 P 19556.16* 39 -2 

< 
2- 3 BAND 2- 8 BAND 

", 
r 
en 

0 p 23043.04 21 0 0 p 0 
~ 1 0 23074.48 36 2 1 0 18809.59 44 0 "TI 

" 2 P 23104.68 53 -1 2 P 0 ::r 
'< 3 0 22985.83 24 -2 3 0 18732.31 30 -1 ", 
!" 4 P 4 P 18736.54 -14 c: 
0 5 0 22976.48 23 6 -I 
::r 2- 9 BAND ", 
CD ::J:I ? 2- 4 BAND 2: 
:J1 0 P 17971.85* 16 7 

II 0 P 1 0 17931.84 1 18005.97 26 7 s: 
1 0 22113.86 2 2 P 17926.43 -8 18041 .51. 34 1 

0 2 P 22104.19 2 22219.15 17 -1 3 0 17930.63 29 1 18079.23 16 8 a 
1> 3 0 22250.53-- 12 4 P 17936.43 21 -4 

< 4 P 22099.29 20 9 

~ 5 0 22096.88* 54 -11 
.... 6 P 22088.09 3 
~ 
z 
? 
::"' .... N 10 
GO """ CII ..L 
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H(31) ll:t - B(2P) I~ H (3s) 1~: - B(2p) l~ Continued ~ 3A-2B Continued 3A-2B 
II • ~ 
C N" SYM P-BRANCH IS o-c R-BRANCH 15 o-c N"· SYM P-BRANCH IS o-c R-BRANCH IS o-c 
~ 
P 
< 2-10 BAND 3- 3 BANO 
~ ... 0 P 0 P . :.. 1 0 17144 . 11 65 - 11 17218.30 1 0 24483.03 28 2 
Z 2 P 2 P 24557.10 13 0 ." 
~ 3 0 17144.80'" 12 -12 3 0 24600.04 18 4 XI 
.... 4 P 17152.24 12 -3 m 

c: ... 5 0 17327.30" 41 0 3- 4 BAND Z 0 g: C 
2-11 BAND 0 P 23619.64 64 2 . 

1 0 23596.44 52 -2 23642.50 54 -3 en 
0 p 2 P 23567.88 "0 1 23671.55 39 -2 0 

:I: 
0 16372.30 6 16446.39* 56 8 3 0 23556.50 51 0 23716.00 33 -3 :; 4 P 23551.60 31 -1 23766.78* 45 -3 

3- 0 BAND 5 0 23562.64 * "5 3 23806.03 23 -3 < 
6 P 23580.55 22 1 23863.38 17 -1 0 

Z 
0 P 27276.48* 62 -7 7 0 23945.99 -2 m 
1 0 27250.88 74 -3 27296.94 68 -4 . 
2 P 27217.43 68 -7 27321.14 68 -6 3- 5 BAND » 
3 0 27198.82 74 -4 27358.38 74 -1 Z 
4 P 27184.48 44 -4 27399.68 -4 0 P 22749.67 49 3 C 
5 0 27183.74* 56 -7 27427.21 38 -5 1 0 22773.04 46 2 0 
6 P 27188.03 50 -4 27470.83 38 -9 2 P 22803.08 32 6 XI 

3 0 22848.92 29 5 0 
3- BAND 4 P en en 

5 0 22943.11 20 4 :e 0 p 26334.17 74 -3 6 P 23003.28* 26 5 :I: 
1 a 26309.29 74 -3 26355.36 74 -3 =i 2 P 26277.30 50 -2 26380.98 74 -4 3- 6 BAND 
3 a 26420.35 74 -3 

m 
4 p 26249.22 68 -6 26464.47 68 -1 0 P 
5 0 26251.99* 68 -3 26495.49 56 2 1 a 21874.20 ~5 3 21920.21 20 -3 
6 P 26260.28 50 0 26543.12 50 -1 2 P 2 195 1 . 18 * 20 1 
7 0 26256.33 26 -1 26614.63* 50 -2 

3- 7 BAND 
3- 2 BANa 

0 p 21059.86* 39 7 
0 P 25411.34 68 0 1 0 21038.02 35 3 21084.16 35 10 
1 a 25433.15 68 1 2 P 21012.16 30 3 21115.88* 39 5 
2 P 25460.04 68 1 3 0 21004.81 35 3 
3 0 25341.74 14 2 25501.24 68 -1 4 P 21005.30 35 4 
4 P 25332.60 32 1 25547.84 44 5 5 0 21022.82* 44 -2 
5 0 25338.38 38 2 25581.85 44 4 
6 P 25350.27* 26 10 25633.01 38 5 
7 0 25708.59 1 



3A-2B H(3,) l~ - B(2p) l~ Continued 3A-2C:t HOs) l~: - C(2p) In: 

N" SVM P-BIUNCH 15 o-c R-BRANCH 15 []-C N" SVM P-BRANCH IS []-C SVM Q-BRANCH IS o-c SYM R-BRANCH IS []-C 

2C+ 2C- 2C+ 
3- 8 BAND 

2- 0 BAND 
0 P 20239.60 15 0 
1 0 20218.21 10 7 20264.23 10 2 1 [] 16996.58* 48 6 P 1702 1 .60" 38 -7 0 17070.54* -5 
2 P 20296.77 -7 2 P 0 17009.49 6 P 
3 0 20186.95 3 0 P 0 17064.56 31 7 m 
4 p 20404.28 -1 4 P 0 16944.24* 52 3 P 17033.83* 11 -9 r 
5 0 20208.66* 5 5 [] 16788.92 37 :2 P 0 m 

G p 16699.49 7 0 P 0 
-I 3- 9 BAND :u 

2- 1 BAND 0 
0 P 19435.49 44 1 Z 
1 0 19414.48 44 3 19460.53* 49 1 1 0 15336. 14 * 51 5 P 15361.t5 -9 0 15410.06 -10 0 2 P 19493.89 39 -2 2 P 0 15351.34 23 3 P 
3 [] 19385.25 25 19544.80 44 3 3 0 15261.02 19 9 P 15328.52 23 -3 0 15409.55* 9 tn 

" 4 P 4 P 0 15293.91* 33 0 P m 
5 0 19410.35* 35 -3 19653.86 49 3 0 

2- 2 BAND -I 
3-10 BAND :u 

1 [] 13743.50 74 -1 P 13768.67 43 0 [] 13817 .61 38 3 c: 
0 P 18647.45 44 -7 2 P 13710.76 48 4 0 13760.98* 51 5 P 13825.70 34 -1 3: 
1 [] 18672.91 54 0 3 [] 13673.97 0 P 13741.47 50 -3 0 13822.51 18 l> 
2 P 16707.02 49 -5 4 P [] 13711.18 -3 P Z 
3 [] 18599.42 49 -12 16759.01 54 -6 5 0 P 13663.07 19 -6 0 C 
4 P 18604.60 30 -8 16619.79 44 -9 m 
5 0 18627.94* 44 -5 16671.36* 49 -6 2- 3 BAND Z 

m 
3-11 BAND 1 0 12217.70 25 5 P 0 12291.75 25 3 :u 

C) 
2 P 12187.11* 48 -5 0 12237.22 25 4 P 12302.06 -9 -< 0 P 17875.30· 30 19 3 0 P 12221.01 34 -1 0 12307.71 25 -6 r 

1 0 17654.92* 28 6 17900.99 25 6 m 
2 p 17935.63 17 5 3- 2 BANO < 
3 0 17966.86 23 6 m 
4 p 17635.91 10 16051.08 9 7 1 0 P 15232.24 ::13 -13 [] In 2 P 15174.36 9 -6 [] 15215.47 5 -8 P 

0 
~ 3-12 BAND 3 0 15128.59 23 0 P 15193.60 -11 0 15266.07* 37 -5 

4 P 0 P "TI 
." C :T 0 P 17116.66 2 5 0 P 15155.72 9 0 
'< 1 [] 17098.69 12 -2 17144.80" 12 2 m 
!II c: 
0 2 P 17180.41 16 6 3- 3 BAND -I 
:T m 
CD 1 0 13100.27 30 0 P 0 13746.37 26 -
~ 2 P 13S50.93 42 7 0 13691.86 6 P 
:II 3 [] 13608.84· -2 P 13673.38* 45 -5 0 =-~ 4 P 0 13660.73* 48 2 P 
C 
III 3- 4 BAND , 
< 1 0 12241.59 42 -3 P 12246.29 !i7 3 0 12287.65 55 -4 
~ 2 p 0 12233.82 !;4 5 P 12293.58 49 2 

;. 3 0 P 12218.60 ::15 -3 [] 

4 P 0 12210.10* !il -1 P 
Z 5 0 P 12199.42* eo -12 0 0 

6 P [] 12169.29 :15 2 P 
:" 7 0 P 12149.09 ::16 0 0 
;0 ~ CD 
en Co) 



~ N 
"tl ...... 
=r "" '< 
!" 
(") 
=r 
II> 

? 
7J GK-2B GK I'l;: - B(2p) i'l;: GK-2B GK 1:L: - B(2p) I'l;: Continued II> 
:"" 
C 

._--

II> 
R'BRANCH 15 o-c 1 N" SYVI P-BRANCH 15 O-C R-BRANCH 15 O-C N" SYM P-BRANCH 15 O-C 

< 
~ 0- 0 BAND 0- 5 BAND .... 
~ 

16584.26* 21 5 % 0 P 21111.14 25 :2 0 P ." 
? 1 0 21080.55 30 9 21112.84 35 1 1 0 16556.77* 27 16588.93* 49 6 ::D 
~ 2 P 21052.06* 54 - 1 21104.60 30 6 2 P 16586.67* 47 11 rn 
.... 3 0 21014.74 35 3 21086. :24 35 7 3 0 16505.13 -6 16576.58 9 -7 c: 
CD 4 P 20968.11 35 5 4 P 16469.98 6 Z 
Q) P UI 5 0 20911.71 30 12 5 0 16427.51 11 

(fJ 
0- 1 BAND 0- 6 BAND 0 

:z:: 
0 p 20168.E2 5 0 P 15731.04 1 ;;; 

1 0 15703.75 3 15736.14 22 5 < 
0- 2 BAND 2 P 15682.06 2 15734.79 28 8 0 

3 0 15654.70 1 15726.23 8 Z 
0 P 19245.93 35 2 4 P 15621.26 22 9 !" 
1 0 19216.67 44 5 19248.99 49 0 5 0 15580.97 30 4 l> 
2 P 19190.89 44 -1 19243.18* 21 Z 
3 0 19157.56 49 - 1 19229.32* 59 29 0- 7 BAND 0 
4 P 19116.21 44 8 19204.1l7 35 -1 0 
5 0 19066.14* 54 0 0 p ::D 

1 0 0 
0- 3 BAND 2 P (fJ 

3 0 14820.66 5 3 (fJ 

0 P 18341.~7 49 6 4 P :E 
1 0 18312.64 54 8 18344.98* 59 5 5 0 14750.62 28 0 :::J: 
2 P 18288.02'" 49 5 18340.€9'" 54 5 :::j 
3 0 18256.37'" 5 0- 8 BAIiD rn 
4 p 18217.21 54 6 18305. S5 49 -5 
5 0 18169.91. 35 9 18288.02'" 49 -5 0 P 
6 P 18114.19 28 2 1 0 14080.04 16 -2 
7 0 18063.41 34 10 2 P 14027.53* 42 -18 

3 0 
0- 4 BAND 4 P 

5 0 13936.49 18 10 
0 P 17454.25 19 6 
1 D 17426.03 27 2 17458.41 31 3 0- 9 BAND 
2 P 17402.45 22 1 17455.C'0 41 -11 
3 0 17372.37 34 2 17443.79 29 -2 0 P 
4 P 17335.22 24 7 1 0 
5 0 17290.23* 54 -16 2 P 
6 P 17237.66 21 3 3 0 13201.10 15 



GK-2B GK l~ - B(2P) l~ Continued GK-2B OK l~t - BUp) l~ Continued 
------_._--_._-- _. __ .. _"--_._-

N" SYM P-BRIINCH 15 o-c R-BRArICH 15 o-c N" SYM P-BRIINCH 15 o-c R-BRANCH 15 O-C m 
r-
m 
0 

1- 0 BAND 1- 2 BAND -f 
:::u 

0 p 21442.00 54 0 0 p 19576.76* 44 -3 0 
1 0 21413.45 54 -2 21445.88 59 -1 1 0 19549.62* 49 -1 19582.04 59 -1 Z 
2 P 21382.95 54 0 21450.57 59 -1 2 P 19521.78 39 0 19589.43 59 2 0 
3 0 21347.80* 59 3 21459.49 59 -1 3 0 19490.63 44 0 19602.36* 59 0 en 
4 p 21313.88 54 -2 21474 50 59 -3 4 P 19462.02 39 5 19622.64 54 4 ." 
5 0 21284.92 54 0 21496 91 59 31 5 0 19439.47 39 0 19651.. 19" 59 4 m 
6 p 21262.86 44 -2 21526 28 30 -2 6 P 19424.98 25 0 19688.43 49 3 ~ 7 0 21248.87· 44 -1 21564 00· 44 -4 7 0 19419_61 30 0 19734.78* 59 1 :::u 
6 p 21243.67 35 0 21609.67 15 -2 6 P 19789.69* 44 3 C 
9 0 21247.71 30 1 21663.22 39 5 9 0 19438.29* 54 -5 19853.80 39 -1 3: 

10 P 21261.08 25 7 21724 44 20 8 10 P 19926.04 30 -10 
l> 1 1 0 21283.72 20 0 21792 35 35 4 11 0 19497.41 -1 20006.02* 35 1 Z 

12 P 21315.60 15 8 21866 03 20 5 C 
13 0 21355.82 20 3 21944.42 0 1- 3 BAND m 

1- BAND 0 P 18672.16* 44 -3 Z 
m 

1 0 18645.61 44 4 18677.99* 59 0 :::u 
0 p 20499.68 30 3 2 P 18618.87 44 :; 16686.45 54 -3 G) 
1 0 20471.88 20 0 20504.29 54 -1 3 0 18589.40 44 !l 18701.11 59 0 -< 
2 P 20442.81 20 4 20510.44* 54 4 4 P 18562.92 59 -. 18723.61 54 -1 r-
3 0 20409.77 35 1 20521.49 59 0 5 0 18543.24 44 9 16754.67 59 4 m 
4 p 20378.67 10 1 20539.29 59 0 6 P 18532.09 49 :20 18795.:27 49 -4 < 
5 0 20353.11 15 -2 :20564.82 59 1 7 0 18530.17 39 10 18845.:29 54 6 m 
6 p 20335.08'" -1 20598.56 54 5 8 P b; 

r... 
7 0 20325.65'" -3 20640.83 54 -1 9 0 18557.41 25 E 1897:2.87 44 5 0 
8 P 20325.65" 16 20691.52 44 1 " 'tJ 9 0 20335.08* 4 20750.49 49 -2 1- 4 BAND C :I' 

'< 10 P 20354.13 10 -·6 20817.52 44 -2 m 
!" 11 0 20382.99 -4 20891.58 49 -4 0 P c: 
0 12 P :20418.65 -4 20969.11* 39 -4 1 0 17758.99 11 -3 17791.42* 26 -2 -f 
:I' m 
~ 13 0 20455.76 0 21044.52 25 13 2 P 17800.95 2S 0 :::u 

3 0 17705.43 13 !l 17817.12 30 -2 2: 21 4 P 17841.66 26 4 

l!- 5 0 17663.71 6 -1 17875.30" 30 -10 ~ 

C 6 P 17918.80 19 3 

J 7 0 17972.11 21 -9 

~ ... 
". 

~ 
~ .... N U) 
CD "'" III en 
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GK-2B GK lIt - B(2p) I~ Continued GK-2B OK l};t - B(2p) l~ Continued !" 
0 
::T 
CD 

~ N" SYM P-BRANCH 15 O-C R-BRANCH IS O-C N" SYM P-BRANCH 15 o-c R-BRANCH IS o-c 
:u 
~ 
C 2- 0 BAND 2- 5 BliND 
II) 

F 0 P 22526.11 52 3 0 P 
< 1 0 22491.94 75 3 22535. 19 78 2 1 0 17967.88 13 -7 18011.12 28 -9 
~ 2 P 22467.03 55 0 22538.81 44 -1 2 P 17948.80 15 -5 18020.59 16 -5 .... 3 0 22437.05- 60 0 22536.12 32 -4 3 0 17927.52 23 -I 18026.55 17 -9 
~~ 4 P 22402.14'" 45 0 4. P 17903.95" 48 -5 
Z 5 0 17877.40 24 1 "'" P 2- BANO ~ 

m ~ ..... 2- 6 BANO c: .... 0 P 21583.71 -2 Z CD 
Q) 1 0 21550.27 25 -5 21593.64 25 6 0 P P en 2 p 21526.84 25 -1 21598.83 15 19 1 0 17158.46 3 

3 0 21498.98 49 -6 21598.29 15 14 2 P en 
(") 4 P 21466.87 44 -3 3 0 J: 5 0 21429.73 44 -6 4 P 17055.28 3 > '5 0 17030.79 -13 < 2- 2 BAND 0 2- 7 BANO Z 

0 P 20660.89 35 2 m 
I 0 20628. 10" 54 3 20671.31 49 -2 0 P ~ 

2 P 20605.86 44 0 20677.50 54 -15 1 0 16279.03 4 16322.24 20 -1 ):0 

3 0 20579.90 49 -1 20678.98 44 -4 2 p 16261.66 0 Z 
C 4 P 20550.21 44 0 3 0 16242.97 0 
(") 5 0 20516.10 39 -3 4 P 

'5 0 16200.59 14 -2 :c 
0 2- 3 BAND en 2- 8 BAND en 

0 p ::E 1 0 19724.00 25 -1 19767.25 30 -2 0 P J: 
2 P 19702.91 20 -2 19774.75 25 3 1 0 15459.13 -I 15502.28 -12 :::j 
3 0 19678.67 30 1 19777.63* 59 -14 2 P 15442.67 0 15514.41 -5 m 
4 p 19651.19* 59 -4 3 0 15425.14' I 15524.22 -2 
5 0 19619.77 10 -4 4 P 

5 0 15386.29 -9 
2- 4 BAND 

2- 9 BAND 
0 p 18869.15 54 0 
1 0 18837.44* 59 -2 18880.66 59 -6 0 P 
2 P 18817.39* -1 18889.18 54 -1 1 0 14655.47 23 
3 0 18794.63* 59 -6 18893.73 54 -7 
4 P 18769.21* 54 -2 3- 0 BAND 
5 0 18740.30" 59 -8 

0 P 22836.21 67 2 
1 0 22854.25 72 3 22892.86 95 -3 
2 p 22827. 14 64 0 22896.86 83 -5 
3 0 22794.82 79 5 22901.04* 79 -6 
4 P 22760.23 48 0 22915.23 31 -5 
5 0 22726.49 45 -3 22940.47 49 -3 
6 P 22703.59 21 -4 
7 0 22692.82 4 



GK·2B GK Il:t .... BUp} Il:t Continued GK~2B GK ll:t - B(2p) Il:! Continued 

N" gYM P-BRANCH 15 o-c R-BRAN:::H', 1,5 o-c N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 

3,- BAND 3- 5 BAND m r-
0 " 0 P H1359.38 54 10 m 
1 0 21912.62 -1 21951.18* 20 -12 1 0 ,18,330. 2.7, 54 1 18368.93 59 0 (') 

-t 2 P 21886.80 -16 2195~.74* 39 1 2 P 18309.00* 49 4 1837-8.72 59 -1 ::D 3 0 21856.71 -5 21963.11 2 3 0 18391; 59 59 1 0 
4 P 21825.13 15 14 4 P 18262.11 49 2 184.17.15 44 1 Z 
5 0 21794.77 4 5 0 182'42.42* 54 9 18456.37 54 6 (; 

3- 2 BAND 3- 6 BAND tn 
"'D 
m 

0 p 2102.0.99 49 1 0 P 
~ 1 0 20990.37 49 -1 21029.04* 54 - 1 1 a 17516.28· 42 13 

2 P 20966.00* 59 3 21035.74 5'4 0 2 P 17526.94" 31 6 ::D 
3 0 20937.62 54 -1 21043.96 54 0 3 0 17541.11 26 3 c: 
4 P 20908.32 44 2 21063.39 39 4 4 P 17568.53 30 14 !i: 
5 () 20881.07 49 0 21095.06 54 1 5 a 17609.83 19 -'I :t-
6 P 20865.73 15 0 Z 
7 C 20863.46 39 -5 3- 7 BAND C 

m 
3- 3 BAND 0 P Z 

1 0 16679.92* 35 -5 m 
0 p 20116.34 20 -4 2 P 16621.79*34 2 16691.50 -4 :a 

G) 
1 0 20086.31 54 -1 20124.99, 44 0 3 0 16600.6'7 31 -2 -< 2 " 20063.03 49 -1 20132.79 30 -2 r-3 0 20036.37 54 -1 20142.12* 44 1 3.,. 8 BAND m 
4 p 20009.26 44 -6 20164.29 -8 < 
5 0 19984.73 49 -2 20198.74 20 1 0 P 15849.22* 57 -2 m 
6 p 19972.53 15 -11 20249.81 10 0 1 0 15821.42* 47 -3 15860.11 -1 r-

tn 2 P 
0 ~ 3- 4 BANa 3 0 15782.85 0 15889.23* 56 5 

" 4 P 15764.82 2 "TI 
:::T 0 P 19229.32* 59 6 C 
'< m f'I 1 0 19199.74 44 -3 19238.41 59 -3 3- 9 BAND c: 
0 2 P 19177.40* 59 -11 19247.24 54 -4 -t :::T' 3 a 19152.37 44 -4 19258.~9 54 -5 0 P m It 
:I 4 P 19,127.32 30 0 19282.35 30 -2 1 0 15017 .. 73 9 -3 15056.37 5 -6 :u 
:II 

5 a 19105.25 35 -7 19319.26 44 -4 2: 
It ----" 4- 0 BAND a::: 
:'" 
c 0 P I» , 1 0 23703.64 19 23751.01 27 1 

~ 
2 P 23G79.71 29 ...,19 23763.48 29 -4 
:3 0 23652.85 30 -3 - 4 P 23626.80 34 -4 

~ 
Z 
P 
:-
ij) ~ Ct 
UI ..... 



1- I\) 
-..J 

"D (XI ::r 
'< 
!" 
0 ::r GK-2B GK I~: - B(2p) I~ Continued GK l~: - B(2p) l~ Continued (!) GK·2B ? 
:D 
(!) 
~ N" SYM P-BRANCH 15 o-c R [lRA~H IS o-c N" SYM P-BRANCII 15 o-c R-BRANCH 15 o-c 
0 

~ 4- 1 BAND 4- 7 BAND 
< 
~ 0 P 22796.66* 52 6 0 P 17522.19 10 0 ..... 1 0 22761.78 46 -8 22809.39* 65 -2 1 0 17490.55 2 17538.17 21 9 .~ 

2 P 22739.71 55 -1 22823.31 41 -3 2 P 17558.19 5 4 Z 
!:I 3 0 22714.82 63 -5 3 0 17458.85 26 5 

:" 
4 P 22691.62 32 2 4 P 17447.53* 20 -5 

.... 
4- 2 BAND 4- 8 BAND "T1 <D JJ 0) 

C1I m 
0 p 0 P 16701.84 -16 c: 
1 0 21887.36 20 1 0 16670.52* -16 Z 
2 P 21902.38 35 3 2 P 16655.36 -18 16739.16 0 P 
3 0 21795.75* 54 1 en 4 p 21774.95 15 4 4- 9 BAND 0 

:J: 
4- 3 BAND 0 P i> 1 0 15914.38 17 -16 < 0 P 20969.11* 39 -3 2 P 0 

1 0 20935.54 44 ··1 20903.08 44 -2 3 0 15039.22 -4 Z 
2 P 20915.00~ 54 0 20999.45 39 3 4 P 15831.14 -6 JT1 
3 0 20894.47 54 -2 l> 4 P 20075.90 49 -3 4-10 BAWD Z 

4- 4 BAND C 
0 P 0 1 a 15079.35 14 -3 JJ 0 P 20081.99 44 -3 2 P 0 

1 0 20048.97 49 -3 20096.50 54 -5 3 0 15053.51 -5 en 
2 p 20030.27 49 0 20113.B9 0 en 
3 0 20010.49'" 54 -3 5- 0 BAWD :E 
4 P 19993.92 49 -1 :J: 

0 P 24450.53 30 1 =i 
4- 5 BANa 1 a 24420.79 28 7 24454.03 55 5 m 

2 p 24391.46 22 -1 24455.06 47 -3 
0 P 19212.23 10 19 3 0 24355.87 27 1 24463.14 57 '3 
1 0 19179.50 39 1 19227.06 15 2 4 P 24318.40 16 -1 24504.19 34 3 
2 P 1916 1.65 25 -7 5 0 24288.56* 29 -3 24528.28 13 -2 
3 0 19143.35 30 -1 6 P 24292.48 21 -3 24559.21 16 0 

7 0 24280.61 3 24570.60* 17 4 
4- 6 BAND 8 P 24276.59" 1 

9 0 24254.38 8 
0 P 18358.88 49 2 
1 0 18326.78* 59 7 18374.30 59 4 
2 P 18309.90 54 3 18393.53 49 4 
3 0 18292.90 59 4 
4 P 18279.97 49 2 



GK-2B GK ll;t - BUp) 1'Zt Continued GK-2B GK Il;t - B(2p) l~ Continued 

N" SYM P-BRANCH 15 o-c R-BRftNCH 15 o-c N" SYM P-BRANCH 15 O-C R-BRANCH 15 o-c 

5- BAND 5- 6 EAND 
m 

0 P 2350B. 16 53 -1 0 P 19070.35* 44 -8 r 
m 1 0 23479.13 52 0 23512.32* 85 -7 1 0 19044.02 25 4 0 2 P 23451.26 43 -3 23514.87 68 -4 2 P 19021.50 6 19085.09 54 3 -f 3 0 23417.84 49 -1 23525.11 56 -5 3 0 18995.97 13 19103.27 54 12 ::u 

4 P 23383.29 12 23563.91 26 -1 0 
5 0 23356.83 23 3 5- 7 BAND Z 
6 P 23364.66 20 -6 (; 
7 0 23641.35 22 -9 0 P 18233.80 54 4 en 

1 a 18207.70* 59 -10 18241.09* 59 3 '1l 
5- 2 BAND 2 P 18186.11 54 I 18249.75 59 3 m 

3 0 18161.81 39 3 18269.10 59 1 0 
0 P 22585.31 45 0 4 P 18139.16 30 1 18324.91 44 1 -f 

::u 1 0 22556.90 49 2 22590.14 81 0 5 0 18127.60 31 -2 18367.31* 39 -2 C 2 P 22530.29 42 -1 22593.92 60 0 6 P s: 3 0 22498.72 58 0 22606.04 50 1 7 0 18455.76 49 -4 
l> 4 P 22466.49 35 1 22652.22 26 -1 
Z 5 0 5- 8 BAND C 6 P 22454.67 51 6 
m 0 p 17413.54 23 -3 Z 5- 3 BAlm 1 0 17421.21 32 0 m 

2 r> 17367.10 20 -1 17430.70 30 -3 ::u 
0 p 3 a 17343.99 37 5 17451.26 32 1 G) 
1 0 21686.06 15 -2 4 P 17322.90 20 -8 17508.67 11 -6 -< 
2 P 21627.44 7 21690.92 15 -7 5 0 17313.43 4 r 
3 0 21704.77 -1 6 P 17341.20· 0 m 
4 P 21753.27 2 < m 5- 9 BAND r 5- 4 BArIO en 

0 P 16609.40" 59 -5 0 ~ 0 P 20793.59 44 0 1 0 16584.26* 21 0 16617.46 37 -6 -n " 1 0 20766.24 49 -3 20799.48 54 -5 2 P C ::r 
'< 2 P 20741.84 44 0 20805.44 49 -2 3 0 16542.31 7 16649.45 -10 m !" 3 0 20713.42 49 -8 20820.76 54 -5 4 P 16708.49 6 -3 C 0 4 P 20685.46 35 -4 20871.23 35 -2 -f ::r m CD 5 0 20667.31 35 -8 5-10 BI'lND 
~ :::D 
:u 5- 5 BAND 0 p 15821.42* 47 -7 2 
~ 1 0 s: 
c 0 P 19923.60 49 -1 2 P 
II) 1 0 19896.74 54 -2 19930.00 59 -2 3 0 15756,49 -5 §r 2 P 19873.27 49 -2 19936.91 54 0 4 P 

~ 
3 0 19846,34 54 0 19953.62 59 -3 5 0 15972.31 -17 
4 P 19820.24 44 -3 20006.02* 35 0 

;. 5 0 19804.44 49 4 

Z 
!=I 
:"-
-'" 

N <0 
CD -..J <J1 ID 
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GK l~: _ B(2p) l~ I'D GK-2B ContilJued GK·2B GK I~: - B(2p) I~ Continued 
1:1 
:II -- _._---

~ N" SYM P-BRANCH 15 
C 

o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 
I» 

Jr 
< 5-11 BAND 6- 4 BAND 
!2-

0 ... P 0 P 
!" 1 0 15024.77* 51 10 15057.98 9 5 1 D 21536.28 -4 
Z 2 P 2 P 21516.63 3 "T1 
P 3 D 15093.60 51 :2 3 D 21495.21 44 -4 ::D 
:" 4 P 4 P 21469.24 35 -6 m 
(j) 5 D 14965.92 2B 21 5 D 21444.25 44 -4 c: 

Z 
CI) P en 6- 0 BAND G- 5 BAND 

en 
0 P 0 P 20698.32 35 -5 0 
1 D 25190.84 26 7 1 0 20666.84 39 3 20711.77 44 0 :t: 
2 P 25166.20 20 -3 2 p 20648.08 39 3 20720.73 39 2 :; 
3 D 25137.63 44 2 3 D 20628.10" 54 1 20730.55 44 0 < 
4 P 25102.22 32 1 4 P 20604.07 39 0 20737.60 35 0 0 
5 D 25065.49 38 0 5 D 20581.33 3 Z 

6 P 20556.42 35 2 !" 
G- BAND » 

6- 6 BAND Z 
0 P C 
1 D 0 P 19845.18 44 -1 0 
2 P 24226. 10 5 1 D 19814. 11 54 8 19859.01 54 2 ::D 
3 D 2 P 19796.21 54 1 19868.91 44 5 0 
4 P 3 D 19777.63* 59 4 19880.04 49 -1 en en 5 D 24133.72 2 4 P 19755.38* 49 6 19888.85 35 0 =e 5 D 19734.78* 59 -5 

6- 2 BAND :t: 
6- 7 BAND :::j 

0 P 23360.05 40 -2 m 
1 D 233~6.82 37 -11 23371.92 60 3 0 P 19008.58 25 6 
2 P 23305.03 50 -3 23377.73 34 1 1 D 
3 D 2321)0.46 73 -1 23382.92 33 -1 2 P 
4 p 23250.31 33 3 3 D 
5 a 23220.04 36 0 4 P 

5 0 18904.61* 49 9 
6- 3 BAND 

6- 8 BAND 
0 P 
1 D 22422.93 39 6 0 P 18188.34* 49 1 
2 P 1 a 18202.98 59 :2 
3 0 22319.24 4'5 2 2 P 18141.71* 33 -10 18214.53 49 0 

3 D 18125.73 39 4 18228.19 54 4 
4 P 18106.77 29 -1 18240.27* 49 -4 
5 0 18090.30 33 1 
6 P 18072.76 19 -2 



OK-2B OK I~: - B(2p) 1~ Continued OK-2B OK II: - B(Zp) 1~ Continued 
._-_._ ..... _.- -------_._--------------------

N" SYM P-IlRANCH 15 o-c R··BRANCH 15 o-c N" SYM P-BRANCH IS o-c R-BI<ANCH 15 o-c 

6- 9 BAND 7- 2 BAND m 
0 P 0 P 24066.79 38 -3 r m 
1 I) 17354.28* 36 -3 17399.25* 33 -2 1 0 24040.20 22 -2 24063.80 55 -3 0 
2 P 17338.95 21 1 17411.47 21 -.13 2 P 24011.71 20 -10 24068.93 30 1 -I 
3 I) 17324 .00* 49 1 17426.43 21 -2 3 0 23972.44 30 3 24102.30 -3 :D 
4 P 17306 . 56" 27 -1 17440.19" 64 9 4 P 23941.50 28 2 0 
5 I) 17292.07* 1 Z 
6 p 17276.70 25 -5 7- 3 BAND n 

en 
6-10 BAND 0 P -a 

1 0 23159.78 93 m 
0 i> 2 P 23108.71 -17 23166.00 62 0 

-I 
1 I) 16611.67 13 1 :D 
2 p 16624.78* 44 2 7- 4 BAND c: 
3 I) 16640.73 24 -2 3: 
4 P 16522.25* 46 -12 0 P 22275.12 28 2 l> 
5 () 16509.66 21 -1 1 0 22249.63 15 2 22273. 19 54 -3 Z 

2 P 22223.31 23 -4 22280.45 30 -1 0 
6-11 BAND 3 0 221B7.17 20 -2 m 

4 p 22160.49 -1 Z 
0 p m 
1 () 15839.74 6 7- 5 BAND :D 

C') 

7- 0 BAND 0 P 21405.17 39 5 -< 
1 0 21403.71 44 0 r 

0 p 25932.02 56 -1 2 P 21411.93 35 2 m 
< 1 0 25904.06 20 0 25927.68 68 1 3 0 21449.99 35 4 m 

2 ~ 25872.96 32 -2 25930.06 68 -3 4 P 21295.23 15 -4 r 
3 0 25829.55 50 0 25959.42 74 -5 5 0 21300.76 35 6 en 
4 25733.39 50 -2 0 

~ 5 0 25784.87 6B -2 7- 6 BAND ." 

" 0 ::T 
'< 7- BAND 0 P 20551.93 44 -1 m 
!" 1 0 20550.96 54 3 c: 
0 0 P 24989.79* 0 11 2 P 20560.06 49 0 -I 
::T m 
II 1 0 24986.07 68 -1 3 0 20599.47 44 2 :D ? 2 P 24932.73' 3:) -7 24989.79* 0 -12 C :II 3 0 24891.56 22 2 25021.43 68 -3 7- 7 BAND 
11 4 P 24858.20 23 3 3: 
c 5 0 24853.15 36 5 0 P 19715.31 49 4 

~ 1 0 19691.14 0 19714.77 59 2 
2 P 19667.63 2 19724.73 54 1 

< 3 0 19635.48 49 1 19765.39 49 0 
~ 4 P 19614.13 30 -2 ... 
~ 

5 0 19623.89 10 -3 

Z 
~ 
~ 

;D N 
CD co 
U1 .... 
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"U 0:) 
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'< 
!" GK-2B OK 11:: - B(2p) I~ 
0 

Continued GK·2B OK l~t - BUp) l~ Continued 
:::r 
CD 

? N" SYM P-BRlNCH IS o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 O-C R-BRtNCH 15 O-C 
::D 
CD 
='" 
0 7- 8 BAND 8- 2 BANO 
III 

P 0 P 18894.94* 54 -14 0 P 24727.90 18 -5 

~ 1 0 18871.38* 49 9 18894.94* 54 4 1 0 24596.98 18 2 24735.28 23 0 
:- 2 p 18905.66 49 -7 2 P 24573.00 6 24738.41 32 11 
:;. 3 0 18947.56 54 1 3 0 24543.93 29 7 

4 P 18791.94 25 -4 4 P 24610.91* 20 5 
Z ." 
? 7- 9 BAND 8- 3 BAND ::c 
:" m 
..... c:: 
to 0 P 18091.00 4 0 P 23823.25 28 -10 Z 
00 1 0 18061.66* 21 6 18091.20 42 -1 t 0 23792.87" 41 -3 23831. 17 38 -5 P U1 

2 P 18045.70 25 1 18102.82 33 2 2 P 23769.98 38 -3 23835.28 26 -9 en 3 0 18015.94 26 1 18145.83 30 -2 3 0 23742.56 55 -5 n 
4 p 17997.74 15 -3 4 P 23711 .79 37 -9 J: 

7-10 BAND 8- 4 BAND 
:; 
< 

0 P 17302.94 -6 0 P 22936.24 32 
0 
Z 

1 0 17303.56 -4 1 0 22906.34 41 -1 22944.62 -5 1" 
2 P 17315.92 27 -4 2 P 22884.46 39 -2 22949.78 32 -6 » 3 D 17230.24* 32 17360.10 24 -5 3 D 22858.62 48 -2 Z 4 P 22829.88 30 0 0 7-11 BANO n B- 5 BAND 
0 P 16530.73 14 :rJ 

0 1 0 16531.71 20 9 0 P 22066.24 -1 en 
2 p 1 0 22036.75 -9 22075.24 8 en 
3 0 16460.12 16 16589.96 8 2 P 22016.09 25 16 22081.36* 20 7 :e 

3 0 21991.55* 15 7 J: 
7-12 BAND 4 P 21964.69 4 :::j 

m 
0 p 15774.17 25 5 8- 6 BAND 
1 0 15775.42 26 -5 
2 P 0 P 21213.03 20 -4 
3 0 15835.55 -1 1 0 21184.12 30 6 21222.33 25 -5 

2 p 21164.10 35 2 21229.41 15 -3 
8- 0 BAND 3 0 21140.98 39 0 

4 P 21115.88* 39 -2 
0 P 26593. 13* 56 -3 
1 0 26560.84 38 4 26599.16 44 4 3- 7 BAND 
2 P 26534.08 38 -3 
3 0 26500.99 44 -1 0 P 20376.49 9 

1 0 20347.92 10 4 20386.09 15 -11 
8- BAND 2 P 20394.18 8 

3 0 20306.94 15 2 
0 P 4 P 20283.54 
1 0 25619.23 32 2 25657.51 14 -:2 
2 p 25593.97 38 4 25659.26 -3 
3 0 :25562.95 44 -4 
4 p :255:21.54 38 -1 



OK-2B OK 11:: - B(2p) Il:t Continued OK.-2B GK '1:: - B(2p) I~ eo1llinued 

N" SYM P-BRIINCH 15 o-c R-BRIINCH IS o-c N" SYM P-BRIINCH 15 o-c R-BRANCH 15 o·c 

8- B BAND 9- 4 BliND 

0 P 19556. 16* 39 -5 0 P 23521.00* 68 -8 
1 0 19528.07 49 4 19566.34 49 -1 1 0 23491.57 65 -5 23527.07 79 -5 m 
2 P 19509.70 44 -5 19575.06 39 -5 2 P 23469.31 42 -2 23526.45 62 -I r-m 
3 0 19489.09 54 1 3 0 23441.08 40 -1 23521.00* 68 -5 0 
4 P 19467.37* 54 1 4 P 23406.48* 26 -2 23512.32* 85 12 -I 

5 0 23367.65 21 2 :u 
8- 9 BliND 6 P 23325.86 -7 0 

Z 
0 P g- 5 BliND (; 
1 0 18762.70 4 en 
2 P 0 P 22651.14 39 4 'tI 
3 0 18687.43 44 5 1 0 22622. 12* 45 1 22657.61* 66 0 m 

2 p 22600.77 26 -1 22657.93 48 2 n 
8-10 BAND 3 0 22573.99 28 6 22653.95* 45 6 -I :u 

4 p 2~541 .23 18 -4 22646.91 24 -6 C 
0 P 17963.99 19 -14 5 0 22504.60 18 -4 :s: 
1 0 17936.69'" 26 -4 17974.94 29 - 11 6 P 2:2465.85 8 l> 2 P 17919.88 22 -10 17985.25 20 -9 Z 3 0 17901.58 30 -10 9- S BliND C 
4 P 178[12.81 24 -14 m 

0 p 
Z 

8-11 BliND 1 0 21804.77 -6 m 
2 p :u 

0 P 3 0 21723.53 20 10 C) 
1 0 17164.84 9 17203.04 -3 4 P ?H'92.42 -10 21793.19 15 -3 -< 

r 
8-12 BliND 9- 7 BliND m 

< 
0 P 16435.36 13 11 0 P 20961.30 35 5 

m 
r-

1 0 16408.58 -2 1 0 2C933.12 35 -3 20963.67 44 2 en 
2 p 2C913.68 30 9 20970.74 39 2 0 

~ 9- 2 BliND 3 0 2C889.43 35 6 20969.32 44 -1 ." 

" 4 P 2C860.14 20 - 1 C :r 
'< 0 P 25312.81 44 1 m 
!Il 1 0 25317.75 ~6 2 9- 8 BAND C 
0 2 P 25314.91 ~O -1 -I 
=r 3 0 25306.28 62 1 0 P 20141.07 10 1 m 
ID :u ? 4 P 25293.16 50 -2 1 0 2el13.35 10 5 20148.84 30 4 2: :u 5 0 25143.47 14 9 2 P 20094.53 39 -7 20151.65 25 -8 
ID 3 0 20071.55 44 2 20151.54 '5 s: 
:" 9- 3 BAND 4 P 20043.94 30 -4 20149.55 15 -13 
0 
III 5 0 20013.58 39 -5 

~ 0 P 24408.12* ').7 -8 6 P 19982.07 25 -8 

< 1 0 24413.68 23 1 

~ 2 P 24354.87 20 1 24412.04 i 1 5 ... 3 0 243:25.13 1~ 7 
!'- 4 P 242S8.56* 29 6 
Z 5 0 24247.02 -4 
P 
~ ... N CD CI) co 
U1 c.3 
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~ 
:D GK·2B GK Il:: - B(2p) 1~ Continued GK-2C± GK Il:t -C(2p) In;: II) 
:"" 

0 
I\) 

.F N" SYM P-BRANCH 15 o-c R-BI'lIlNCH 15 o-c N M SYM P-6RANCH 15 o-c SYM Q-BRANCH 15 O-C SYM R-BRANCH IS O-C 

< 
l2- 2C+ 2C- 2C+ 

... 9- 9 BAr-JD 
~ 0- 0 BANO 
Z 0 P 19336.97 49 3 "T1 
P 1 0 19309.49 49 -12 19345.15 59 4 1 0 P 12319.89* 59 -5 0 :D 
::" 2 P 19291.67 44 0 19348.82 49 2 2 P 12~57.58 20 -7 0 12:279.93 42 3 P rn 
iD 3 0 19269.84 54 1 19349.79 59 0 3 0 P 0 12257.92 2~ 3 c: 

4 P 19243.78* 1 19349.47 49 0 4 P 0 P Z 
CIO ~c (11 5 0 19215.38 54 -2 5 0 11982.23" 64 -7 P 0 

6 P 19186.06 44 -6 6 P 0 11923.84 26 -2 P tJ) 
7 0 11708.52 28 P 0 0 

9-10 BAr-JD :::r:: 
0- 1 BAND 5> 

0 p < 
1 0 1 0 P 0 0 
2 P 18504.78 39 -5 2 P 0 10621.73 -5 P Z 
3 0 18484.13 49 0 3 0 P 0 106ca.00 15 14 !" .. P 18459.53 44 -4 > 
5 0 18432.91 44 -10 0- 2 BAND Z 

C 
1 0 P 0 0 
2 P 9008.97 21 -2 0 P :D 
3 0 P 0 9015.88 33 -2 0 

tJ) 

1- 0 BANO tJ) 

== 1 a 12641.68 39 -2 P 12650.80 42 -2 0 12674.12 34 0 :::r:: 
2 p 12588.51 32 -2 0 12612.97 54 1 P 126'=6.19 5' 3 :::j 
3 0 12519.49 26 0 P 12565.15 49 1 0 12631.23 56 1 m 
4 p 12440.62 29 4 a 12510.93 51 -1 P 12601.23 5' 2 
5 a 12355.60* 29 -3 P 12452.38 56 2 0 12567.32 54 1 
6 P 0 12390.65 29 3 P 125~0.21 47 8 
7 0 P 12326.49 40 2 0 12490.39 60 -4 
8 P 0 12260.54 32 -1 P 12448.~3 39 0 
9 0 P 12192.82 55 -5 0 12402.31 31 1 

10 P 0 12124.27 37 -4 P 12355.60* 29 -3 
11 0 P 12053.70 19 0 a 12305.61 30 1 

I- I BAND 

1 0 P 10990.38 15 -1 0 11013.71 15 2 
2 P 0 10954.85 21 1 P 
3 0 10864.44* 28 -2 P 0 10976.27 56 8 



ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 285 

GK-2C:I:: GK l>;t - C(2p) In: Continued 

N" SYM P-I5RANCH 10 o-c SYM Q-I5RANCH 10 Q-C SYM R-I5RANCH 1:1 o-c 

2C+ 2C- 2C+ 

2- o BAND 

1 0 13720.13 24 -1 P 13734.84 21 -6 0 13763.34 20 -6 
2 P 0 13702.21 26 -3 P 13744.34 23 -6 
:3 0 'P 13653.45 7 0 
4 P 13528.90 a 0 13587.52 24 -a p 
5 0 13432.26 22 -3 P 0 

2- 1 BAND 

1 D 12059.74 33 3 P 12074.50 35 3 0 12103.00* 37 3 
2 P 12014.35 26 -2 0 12044.11 42 -1 P 120136.14* 38 -2 
:3 0 11953.79 29 5 P 119913.59 32 1 0 12052.88 31 :3 
4 P 11878.23 22 0 0 11937.28 29 -2 P 
5 0 11781.24 20 2 P 0 

2- 2 BAND 

1 0 10467.23 18 10 P 10481.90 18 0 0 
2 P 10424.03* 25 a 0 10453.74 21 0 P 
3 0 10366.78 25 0 P 0 

~- o 9j1,UO 

1 0 14082.44 16 -1 P 14095.10 22 9 0 14121.11 19 -1 
2 p 14032.71 14 -1 a p 
3 0 13966.46* 15 -3 P 14011.44 17 -3 0 

3- 1 BAND 

1 0 12422.03 44 1 P 12434.60 51 2 0 12460.69 57 0 
2 P 12374.49 1 0 12401.83 63 -1 P 12444.20 54 -5 
3 0 12311.53 36 7 P 12356.66 54 -1 0 12417.84* 61 5 
4 P 0 12302.23 59 -1 P 12391.36 32 -1 
5 0 12152.18* 48 2 P 12248.36 27 -4 0 12366.15 1 
6 P 12069.01 24 -13 0 12196.41 39 2 P 

3- 2 BAND 

1 0 10829.43* 52 -1 P 10842.05 30 4 0 
2 P 0 10811.46 25 0 P 
:3 0 10724.41 30 -9 P 10769.64 23 2 0 
4 P 0 10719.54 26 0 P 
5 0 P 10671.23 23 4 0 

3- 3 BAND 

1 0 P 9316.02 41 -6 0 
2 P 9260.46 35 -4 0 P 

4- o BAND 

0 p 14947.68 9 -9 0 
2 P 1466:1.40 9 -8 0 P 14969.05 9 -5 
3 0 14824.62 37 2 P 14878.09 5 0 
4 P 14753.52 28 0 0 P 

4- 1 BAND 

1 0 13271.26 40 1 P 13287.36 32 2 0 13318.83 30 3 
:2 P 13227.23 -1 0 13259.94 37 -1 P 13310.85 48 -1 
:3 0 13169.65* 36 B P 13223.32 33 4 0 
4 P 13102.98 49 5 0 P 

4- 2 BAND 

1 0 11678.68 30 1 P 11694.80' 35 3 0 11726.25 27 3 
2 P 11636.85 22 3 0 11669.49 -8 P 11720.35' 79 -9 
3 0 11582.57 23 -4 P 11636.25 33 2 0 

4- 3 BAND 

1 0 P a 10200.41 5 
2 P 0 10145.83 24 P 
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GK-2C± GK l~t - C{2p) In: Continued 

N" SYM P-BRANCH IS o-c SYM Q-BRANCH IS o-c SVM R-BRANCH IS o-c 

2C+ 2C- 2C+ 

5- 1 BAND 

1 0 P 13998.84 26 -7 0 14021.73 18 -5 
2 P 0 13962.98 25 5 P 
3 0 P 0 
4 P 0 13864.30 21 -1 P 13980.15 17 -10 
'5 0 1";1714.2';1 27 0 P 1."11'1";17. "I' ,~ "I 0 
6 P 0 13784.11 15 -8 P 13924.72* 49 0 

5- 2 BAND 

1 0 12395.94 45 0 P 12406.32 40 -2 0 12429.19 56 -1 
2 P 12348.39 28 0 0 12372.54 61 t P 12412.02 53 1 
3 0 12285.57* 66 -2 P 12327.80 51 0 0 12392.85* 79 -5 
4 P 0 12281.62 54 1 P 
5 0 P 12260.08 26 1 0 
6 P 0 P 
7 0 P 12165.88 21 -4 \) 

5- 3 BAND 

1 0 r' 10aeO.23 21 -19 0 10903.40 GG G 
2 P 10824.79 26 -4 0 10848.76 25 -4 P 10888.58* 35 13 
3 0 P 0 10873.15 24 -2 

6- 1 BAND 

1 0 14758.46* 47 -11 P 14773.64 -3 0 
2 P 14713.55 -2 0 14744.71* 47 3 P 
3 0 14654.34* 4 P 14698.59* 47 -6 0 
4 P 0 14641.22 28 1 P 
5 0 14491.13 28 0 P 0 

6- 2 SAND 

1 0 13166.03 28 4 P 13180.99* 49 -11 0 13210.98* 45 3 
2 P 13123.19 27 4 0 13154.28* 52 -2 P 13195.83 1'5 2 
3 0 13067.19* 62 -15 P 13111.63 '38 3 0 13169.65* 36 -15 
4 P 0 13058.53 47 2 P 
5 0 P 12991.65 29 0 0 

6- 3 BAND 

1 0 11640.19 28 6 P 11655.19 27 2 0 11685.11 23 2 
2 P 11599.63* 69 4 0 11630.53* 40 -2 P 11672.29 28 4 
3 0 11547.63 23 2 P 11591.09 22 -3 0 11650.01* 33 -6 
4 p 0 11542.34 20 -5 P 

7- 2 BAND 

1 0 P 0 13902.96 38 7 
2 P 0 P 
3 0 13759.28 43 0 P 0 13889.17 21 -3 
4 P 0 13777.88 40 -3 P 

7- 3 BAND 

1 . 0 12353.38 18 -4 P 12361.96 56 4 0 12377.03 59 0 
2 P 1230G.21 ::J::J 1::J 0 12022.61 ";0 ::! r> 123(0:;1.49 ss 4 
3 0 12239.45 24 -10 P 12282.38 61 6 a 12369.42 57 -5 
4 P 0 12261.75 46 -4 P 

7- 4 BAND 

1 0 P 10901.76 20 2 D 10918.44 28 6 
:2 P 0 10864.44" 28 -2 P 
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GK-2C't: OK l!,t - C(2p) In: Colltinued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

2C+ 2C- 2C+ 

8- 3 BAND 

1 0 13010.18 30 2 P 13023.07 24 2 0 13048.48 28 0 
2 P 12967.45* 49 -2 0 12993.96 34 2 P 13032.81* 21 -2 
3 0 12910.96 37 -4 P 12951.66 29 -4 0 

9- ::I SAND 

1 0 13595.30* -13 P 13607.94 46 4 0 13630.93 36 0 
2 P; 13552.22* 48 -10 0 13576.43 413 4 P 
3 0 13493.45 40 0 P 13528.35 45 3 0 13573.39 34 -2 
4 P 0 13465.73 44 0 P 
5 0 P 13390.09 35 -10 0 

4D-2B P(4d) l:zt - B(2p) l:z: 
------_ .. _-_ .. _---_._- -

N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 

u- U I:SANLJ 

0 P 27068.51 62 1 
1 0 27056.97 74 3 
2 P 27009.42 50 -3 27050.73 68 -2 
::I 0 2(;05e.81 44 1 27052.05 74 0 
4 P 26913.91 32 -16 27062.69 68 -1 
5 0 26877.67 26 10 27082.00 74 -3 
G p 27110.65 62 -2 
7 0 27148.60 56 -1 
8 P 27195.89 44 0 
9 0 27252.12 38 -1 

10 P 27317.47 1 
11 0 27391.06 50 -2 

0- 1 BAND 

0 P 26126.15 62 0 
1 0 26115.34 74 -1 
2 P 26069.30 50 3 26110.54 68 -3 
3 0 26020.69 50 -12 26114.32 74 -2 
4 p 2::1976.68 36 :5 26127.'15 62 -, 
5 0 25946.04 38 6 26150.19 62 -5 
6 P 25923.23 20 -3 26182.83 50 -5 
7 0 26225.42 56 1 

0- 2 BAND 

0 P 25203.35 26 6 
1 0 25193.16 56 6 
2 P 25148.29* 50 1 25189.63 44 5 
3 0 25101. 58 26 -10 25195.29 56 8 
4 P 25210.89 44 12 
5 0 25236.61 50 3 
6 P 25272.85 20 8 
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288 FREUND, SCHIAVONE, AND CROSSWHITE 

4D-2B P(4d) I~: - B(2p) 1~: Continued 
... ------.--~--------

N" SYM P-BRANCH 15 o-c R-BRANCH 15 O-C 

0- 3 BAND 

0 P 24298.70 16 1 
1 0 24289.05* 29 1 
2 P 24245.66* 31 24286.79 35 14 
3 0 24200.49 6 24294.02 31 6 
4 P 24311.78 18 -1 
5 0 24340.30 22 4 

0- 4 BAND 

0 P 23411.60 23 3 
1 0 23402.46 34 -3 
2 p 23401.11 25 1 
3 0 23316.51 18 5 23409.99 26 0 
4 P 23429.77 22 -2 
5 0 23460.83* 34 0 

o- S BAND 

0 P 22541.70 11 
1 0 22533.05 20 7 
2 P 
3 0 22'542.78 -IS 
4 P 22564.53 -3 
5 0 22597.88 4 

0- 7 BANO 

0 P 
1 0 
2 P 
3 0 20858.31 35 4 

U-11 I:!ANU 

0 P 
1 0 17660.91 10 2 

4D-2C± P(4d) l~: - C(2p) Inu± 
--.-- .. _--------
;YM P-BRANCH IS o-c SYM Q-BRANCH 15 O-C SYM R-BRANCH 15 o-c 

2C+ 2C- 2C+ 

0- o BAND 

1 0 P 18277.39 44 7 0 18285.26* 59 9 
:2 P 18215.08 5 0 18224.13* 59 12 P 18256.37* 4 
3 0 P 18165.37 23 6 0 18224.13* 59 6 
4 P 0 18103.84 24 5 P 18189.44 54 6 
5 0 17948.47 13 - 1 P 18040.61 12 8 0 18152.78 40 4 
6 P 17854.92* 28 4 0 P 18114.47 30 -3 
7 0 17760.71 20 1 P 17910.87 0 3 0 18075.05 35 5 

o- j BAND 

1 0 P 0 16624.78* 44 4 
2 P 16556.77* -2 0 P 
3 0 P 16510.60* 67 9 0 16569.14* 10 
4 P 0 16453.50* 74 1 P 16538.78 - 1 

0- 2 BANO 

1 0 P 0 
2 P 14966.46 37 9 0 P 
3 0 14888.53 19 -2 P 0 
4 P 0 14870.85 6 P 
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WW-2B WW 1~: - B(2p) I~ WX-2B WX l~: - B(2p) 1~ 
•• ___ 0 _______ ------------------

N" SYM P-BRANCH 15 o-c R-BRANCH IS O-c N' SYM P-BRANCH 15 O-C R-BRANCH 15 O-C 

- 0 BAND - 2 BAND 

4 P 21059.86* 39 -11 0 p 
1 0 17818.22 37 8 

- 3 BAND 2 P 17791.42' 26 3 
3 0 17750.20 33 0 m 4 P 18309.00* 49 -6 4 P 17695.45' 30 10 r-

m 
- 4 BAND - :3 BAND 0 

-I 
4 P 17427.07 25 0 p :::rJ 

0 
1 0 16914.07 37 -1 16937.53* 36 -3 Z - 5 BAND 2 P 16888.39' -7 16919.80* 30 -6 0 3 0 16846.97 35 2 

4 P 16561.81 -2 4 P 16796.37 38 0 en 
5 D ." 
6 P 16380.79* 45 16 m - 4 BAND 0 

---------.. -- -I 
0 p :::rJ 
1 0 16027.59 18 6 c: 

== - 5 BAND ~ 
Z 

0 p C 
1 0 15157.93 5 -9 m 

Z 
- 7 BAND m 

:::rJ 
WY-2B WY l~t - B(2p) l~~ 0 p C) 

-< 
._-------------- 1 0 13469.12" 6 r-

N" SYM P-BRANCH 15 O-C 
m 

R-BRANCH IS o-c < m 
r-

- 0 BAND en 
~ 

0 
0 P 21258.75 0 "TI 

"V 10 
:::r 1 0 21279.95 35 0 C 
'< 2 P 21199.68 35 -2 21265.56* 30 0 m sn c: 
9 

3 0 -I 
4 P 21128.86 25 -2 m 

CD :::rJ ? - 1 BA\lD WW-2C WW l~: - C(2p) InW 2: :u 
== 

CP --_._---- -------_ .. 
:'"' 0 P 
C 1 0 N' SYM P-BRANCH 15 O-C R-BRANCH 15 o-c 
~ 2 P 20259.56* 15 4 

< 2 BAND - 0 BAND 
~ ... 0 p 6 P 11852.19 4 
~ 1 0 z 
!l 2 P - 1 BAND 

~ 
3 0 
4 P 19276.98 10 :3 4 P 10536.03 15 -3 

cO N 
Q) CD 
01 U) 



~ ~ 
" =r 0 
'< 
!II 
0 =r 
CD 

? WZ-2B WZ I};: - B(2p) 1};;i WZ-2B WZ I};: - B(2p) l};;i Continued 
~ 

It ----------_._---------------- --

C N" SI'M P-BRANCH 15 o-c R-BRANCH q5 o-c N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 

J 
< - 0 BAND - 6 BAND 
~ .... 0 p 0 P .. . 1 [) 1 0 
Z 2 p 26088.36 44 -3 2 P 20718.41 35 5 "11 
0 :u 3 [) 3 0 ..... 4 p 25951.69 38 -2 4 P 20604.86 35 4 

m 
c: co z 

CD - 1 BANI) - 7 BAND ~c 01 

0 P 0 P en 
0 1 J 1 a ::J: 2 P 25148.29* 50 a 2 P 19883.03 35 ;;; 3 0 < - 2 BAND 4 P 19772.47 30 0 

0 p - a BAND 
Z 
m 

1 [) ~ 

2 P 24227.23 23 0 P » 
3 [) 1 a Z 
4 P 24099.78 0 2 P 19064.00 44 -3 C 

3 D 0 
- 3 BliND 4 P 18956.22 44 -6 :u 

0 
0 p - 9 BAND 

en en 
1 a :E 2 P 23324.29 43 0 0 P ::J: 
3 a 1 D =i 4 P 23200.77 !':2 -3 2 P 18261 . 14 39 4 m 

3 0 
- 4 BAND 4 P 18156.01 22 -6 

0 P -10 BAND 
1 0 
2 P 22438.82 23 6 0 P 
3 D 1 D 
4 P 22318.93* 113 13 2 P 17414.18 -8 

- 5 BAND 

0 P 
1 0 
2 P 21570.26 5 
3 D 
4 P 21453.57 39 0 



3B-EF B'Op) I'};: - EF I'};: 3B-EF B'(3p) I'};: _ EF I'};: Continued 
- .. ------ -~----

N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 o-c R-B1<ANCH 15 o-c 111 r 
m 
0 

0- 0 BAND 1- 3 BAND -f 
::D 

0 0 11380.39* 73 -14 0 0 110~5.91* 33 -20 0 
Z 

1 P 11400.97* 55 5 1 P 11000.66* 56 8 11015.13 29 0 0 2 0 112.84.54 53 :2 11415.35 59 1 2 0 10964.17 64 -6 11088.17 33 0 
3 P 11241.34 27 -2 11423.79 47 0 3 P 10922.35 57 -3 11095.25'" 30 1 en 
4 0 11192.87 40 1 11426.23 51 0 4 0 10875.21 71 -3 11096.40 3:' -2 ." 

m 
5 p 11139.28 28 -1 11422.69 32 0 5 P 10823.13 47 '"2 11091. B 1 24 -1 0 
6 0 11080.87'" 33 10 11413.21* 32 10 6 0 10765.92* 73 -6 11081.05 -3 -f 
7 P 11017.78 27 -1 11397.45" 67 0 7 P 10704.46 39 11064.87 21 4 ::D 
8 0 10950.37 33 1 8 0 11043.03 21 -3 c: 

9 P 10568.97 21 -7 5: 
c- 3 BAND 10 0 10495.66 27 -3 > 

Z 
0 0 9692.33 33 1 1- 6 BAND C 
1 P 9635.38 33 0 9714.09 31 -1 m 
2 0 9600.41 41 -3 9731. 25 39 -1 0 0 9464.16 43 5 Z 
3 P 9561.32 37 -3 9743.81 34 3 1 P 9410.18* 54 6 9484.70 41 3 111 
4 0 9518.30 46 -3 9751. 67 37 -3 2 0 9376.91 52 1 9500.95* 64 11 ::D 

Ii) 
5 P 9471.68 35 -1 9755.26 36 17 3 P 9339.77 45 2 9512.63 46 2 -< 6 0 9421 .28 45 2 9753.62 2 4 0 9298.99 54 1 9520.17 53 1 r 7 p 9367.68* 36 -4 5 P 9527.02 38 1 111 
8 0 9311.21 39 0 6 D 9521.71 47 2 < 

7 P 9156.56 41 2 m 
1- 0 BAND r 

2- 0 BAND en 
!- 0 0 12744.33 34 1 0 
"tI 1 P 12667.40 27 0 12761.94 31 -1 0 0 14029.43 18 -1 "TI 
J 2 0 12648.32 43 1 12772.26 48 1 1 P 13973.43* 60 -12 14044.97 16 -2 C 
'< 111 l" 3 P 12602.36 37 -3 12775.25 31 0 2 0 13933.44 27 1 14052.27 19 1 c: 
9 4 0 12549.76 41 -1 12770.95 35 0 3 P 13885.48 31 5 14051.22'" 42 -19 -f 
III 5 P 12490.74 40 -1 12759.40 22 -2 4 0 13829.78 35 0 14042.71 15 -3 m 
? 6 0 124:25.55 38 6 12740.69 24 10 5 P 13766.88 24 -3 14026.80 15 -10 ::D 
~ 7 P 12354.48 27 -4 12714.91 18 1 6 0 13697.33 28 5 2: 
11 8 0 12217.85 25 1 12682.20 19 -1 7 P 13621.99 -1 5: 

9 P 12195.88 22 0 
C 10 0 12108.93 21 9 III 
jl ----

< 
f!. .... 
!A 
z 
~ 
~ 

co N 
GO CD en .... 



~ N 
"'0 fD 
:r N 
'< 
l" 
0 :r .. 
~ 3B-EF B'(3p) J~ - EF J};t 
::0 

Continued 3B·EF B'(3p) 1~ - EF I};: Continued .. _.--- -- --------... -- .---- _._-_ .. _-_ .. _-_ .. ---._-----_ ...... -- . 
:" 
0 N" SVM P-IlRANCH I5 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 o-c R-BRIINCH 15 o-c 

J 
< 2- 3 BAND 3- 9 B~ND 
~ 
:; 0 0 12341.23 58 0 0 0 10494.17 39 - 1 

1 P 12:166.73 47 0 12358.14 52 -3 1 P 10446.97 28 1051 1 . 14 * 4 1 -1 
Z 2 0 12:<49.34 61 -1 12368.16* 66 -2 2 0 10417.00 41 0 10524.57 36 1 "T/ 
9 :tI 

3 P 12205.39* 55 -3 12371.38 49 -2 3 P 10535.7P 31 2 m 
~ .... 4 0 12155.22 60 -3 12366.16* 66 -5 4 0 10353.35 40 10548.04 32 4 c:: 
;D 5 P 12099.31 41 0 12359.32" 37 2 5 P 10336.49 28 -1 10573.97 23 -1 Z 
co 6 0 12037.76* 45 -1 12346.16 36 2 P UI 

7 P 11 S71 .96 29 3 4- 6 BliND CI) 
A 0 lH103.73 25 -2 0 

0 0 13058.84 36 2 ::c 
2- G BAND 1 P 13009.12 33 0 13070.84 48 1 :;: 

2 0 12971 .60* 56 -1 13074.24 50 -2 < 
0 0 10749.25 48 2 3 P 12925.89 33 -:1 13069.03 36 -10 0 
1 P 10696.27 43 0 10161.13 43 2 4 0 12872.45 49 ~, 13055.66 45 1 Z 
2 0 10662.02 60 0 10180.86 53 1 5 P 12814.84 24 -~ 1" 
3 P 10622.78 49 -1 10788.81 39 4 6 0 12742.06 26 -" J-4 0 10578.99 55 0 10191.95 42 0 Z 
5 P 10534.51* 35 1 10794.53 27 4 4- 9 B~ND C 
6 0 10A78.35 41 -3 10186.76 26 1 0 7 P 10"24.03" 25 1 0 0 11603.86 56 -1 :tI 
8 0 10369.24 23 0 1 P 11557.38 46 -1 11619.11 52 1 0 

2 0 11526.69 59 0 11629.34 59 0 CI) 
3- 3 BAND 3 P 11492.39 55 -1 11635.64 "6 2 CI) 

4 0 11458.09 54 -:< 11641 .38 46 2 =E 
0 0 13541.15 43 2 5 P 11436.43 32 0 ::c 
1 p 13.089.12 27 -2 13553.35* 42 1 =i 
:2 0 13.049.22 38 -3 13556.80 48 -1 5- 3 BliND m 
3 p 13400.58 26 -1 13551.82 42 -1 
4 0 13343.85 28 -3 13538.53 44 -2 0 0 15654.14 5 
5 P 13279.84* 33 10 13517.22 0 1 P 
6 0 2 0 15657.99 0 
7 P 13'29.85 0 3 P 15509.05 -2 

3- 6 BAND 5- 6 BI-ND 

0 0 11949.14 55 1 0 0 14062.11 24 :2 
1 P 11898.68 47 0 11962.90 53 2 1 P 14013.73 21 -2 14071.36 21 0 
:2 0 11861.90 61 -2 11969.48* 61 0 2 0 13974.87 31 -1 14070.67 1 
3 P 11817.95 57 -1 11969.18 51 -2 3 P 13926.40 27 -4 

4 0 11167.63 60 1 11962.28 53 -1 4 0 13868.76 36 -<1 

5 P 11714.93 48 0 
6 0 11648.70 56 -2 



3B-EF B'(3p) l~ - EF l};t Continued 3B-EF B'Op) l~ - EF l};t Continued 
----------_ .. 
N" SYM P-BRANCH IS o-c R-BRAI'ICH IS o-c N" SYR P-BRANCH 15 o-c R-BRANCH 15 O-C 

5- 9 BAN) 5-15 BAND 

0 D 12607.14 0 0 0 
1 P 12562.04 33 2 12619.65 34 2 1 P m 
2 0 12529.96 48 0 12625.75 48 1 2 0 9875.44 19 -4 r-
3 P 12492.94 44 1 12626.55 31 1 m 
4 0 12454.49 58 -2 12625.54 40 1 5-16 BAND 0 

-I 5 P 12427.37 34 2 :0 
0 0 9331.49 26 5 0 

5-10 BAND Z 
G- 9 RAND 0 

0 0 (f) 
1 P 0 0 13478.82 39 0 ." 
2 0 1 P 13436.85 25 I m 
3 p 2 0 13401.66 33 2 13483.01 44 2 0 
4 0 3 P 13358.68 25 0 -I 
5 P 4 0 13458.22 40 2 :0 

c: 
6 0 12282.65 39 0 

== 6-10 BAND 
5- 11 BAND l> 

0 0 13129.24 16 -3 Z 
0 0 11645.83 35 13 1 P 0 
1 P 2 0 13107.75 -9 13189.18 19 ~ 1 m 
2 0 11617.58 50 7 11713.29 32 0 3 P Z 

m 4 0 13133.00 52 -5 13279.53 26 4 :0 
5-12 BAND C) 

6-11 BAND -< 
0 0 11271.87 30 0 r-
1 p 11235.73 24 1 11293.34 28 1 0 0 12517.52 18 14 m 
2 0 11221.33 33 0 11317.12 37 1 1 P < 
3 P 11210.12 26 1 11343.70 27 -2 2 0 12489.18 27 - j 12570.51 23 -3 m r-
4 0 11203.58 30 -2 11374. G 1 30 -1 3 P (f) 
5 P 11204.65 23 0 4 0 12509.44 20 - j 

0 c.... 

"tJ 6-12 BAND ." 
::r 5-13 BAND 0 
'< m !" 0 0 10826.09. 35 -5 0 0 12143.52 37 -3 c: 
0 1 P 10795.78 28 4 1 P 12110.63 39 9 -I ::r 

~ 
2 0 10792.54'" 57 15 10888.21 31 4 2 0 12093.01 46 0 12174.32 45 -4 m 

3 p ::D 
:J:J 5-14 BAND 4 0 12207.30 32 <= 
III 5 P == :'" 
0 0 0 10297.96 27 11 6 0 12049.84 28 -1 
I\) 1 P 10267.24 6 
P :2 0 10263.62 -5 6.-13 BAND 

< 3 P 
~ 4 0 10281.84 3 0 0 11697.84 39 :2 

;. 5 p 10303.55 21 -3 1 P 11670.59 32 3 11719.12 33 2 
6 0 10333.31 -6 2 0 11664. 12 56 5 11745.43 38 

Z 3 P 11661.77 42 0 
P 
~ 

iD I\) 
CIO to 
tn W 



294 FREUND, SCHIAVONE, AND CROSSWHITE 

3B·EF B'(Jp) l~ - EF l:'Et Continued 

N" SYM P-BRANCH IS a-c R-BRANCH IS o-c 

6-14 BAND 

0 a 11169.52 19 -1 
1 P 11141.97 19 -3 
2 0 11135.39 22 4 11216.75 24 5 
3 P 11134.26 19 1 
4 0 11139.03 25 -3 
5 P 
6 a 11166.02 23 -2 

6-15 BAND 

0 0 10689.72 27 -2 
1 P 10660.71 24 11 10709.36 24 0 
:2 0 10e:;I.43 s:; !j 10732.74 30 I 
3 P 
4 0 10644.78 38 -1 10791.23 23 0 

3C:t:·EF D(3p) In: - EF l:'Et 

N" SYM P-BRANCH IS a-c SYM Q-BRANCH IS o-c SYM R-BRANCH 15 a-c 

3C" 3C- 3C" 

0- o BAND 

0 a a 0 13761.55 49 2 
1 P P 13728.86 74 -3 P 13789.96 45 1 
2 0 13665.54 46 0 13724.51 74 3 0 13816.26* 49 3 
3 P 1:'l630.37 45 P 13717.82 3 P 13840.13 40 10 
4 0 13593.77 48 2 0 13708.99 48 -4 0 13861 . 14 -3 
5 P 13555.62 46 9 P 13698.03 1 P 
6 0 13515.77 48 6 a 13685.05 40 6 0 
7 P P 13670.10 30 0 P 
8 0 0 13653.24 27 0 0 
9 P P 13634.62 0 P 

10 0 0 13614.00 50 0 0 
11 P P P 
12 0 0 13569.08 19 0 0 

0- 3 8ANa 

0 0 a 0 12073.29 25 -3 
1 p P 12042.11 21 4 P 12103.00* 37 -13 
2 0 11981 47 74 -') n 1')040 :37 '27 -:3 0 121:3'2. 1:3 2::1 -'2 
3 P 11950.38 26 0 P 12037.76* 45 -2 P 12159.90 55 12 
4 0 11919.20 23 -2 a 12034.40 22 -10 0 
5 P 11887.87 26 -6 P 12030.41 18 -1 P 
6 0 11856.18 21 -2 0 12025.42 20 -6 0 

0- 6 BANa 

0 a a 0 
1 P P 10451.67 6 P 
2 0 0 10453.09 20 2 0 
3 P P 10455.14 - 1 P 
4 0 0 10458.39 20 15 0 

o BAND 

Q 0 0 0 

1 P P 15329.98 0 P 
2 a 0 15323.30 37 0 0 
3 P P 15313.36 33 -3 P 
4 a 0 15300.09 33 -2 0 
5 P P 1'52B:3.<=:'5 2B -'2 P 

6 a 0 15264.14 14 0 a 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 295 

3C=·EF D(3p) In: - EF l~t Continued 

N" SYM P-BRANCH IS o-c SYM Q-BRANCH IS o-c SYM R-BRANCH IS o-c 

3C" 3C- 3C" 

1- 3 BAND 

0 0 0 0 13675.47 48 2 
1 P P 13643.15 48 -1 P 13704.95 48 -2 
2 0 13583.54 48 -3 0 13639.20 50 -2 0 13733.05 52 0 
3 P 13552.22* 48 0 P 13633.31 50 -7 P 
4 0 0 13625.60 50 2 0 
b P P 13616.09 40 2 P 

6 0 0 13604.60 45 -3 0 

6 BAND 

0 0 0 0 12093.49 3G 3 
1 p P 12052.71 31 1 P 12114.51 31 0 
2 0 11996.20 21 -4 0 12051.92* 63 3 0 12145.71 42 -1 
3 P 11969.48* 61 -11 P 12050.84* 52 9 P 
4 0 11943.87 23 0 12049.31 30 -1 0 
5 P P 12051.27 23 1 P 
6 0 0 12045.26 26 2 0 

2- 3 BAND 

0 0 0 0 15209.88 42 -2 
1 P P 15178.53 37 -2 P 15235.65 37 0 
2 0 15117.99 37 -3 0 15172.46 47 2 0 15258.54 42 2 
3 P 15082.84 33 -6 P 15163.34 37 3 P 15278.31 28 0 
4 0 15045.55 37 -4 0 15151.20 37 -5 0 
5 P 15006.21 33 P 15136.49 23 4 P 

'" 0 0 115117.66 33 2 0 

2- 6 BAND 

0 0 0 0 13617.91 48 
p p I::US88.10 48 1 P 13G4S.20 49 1 

2 0 13530.49 50 -20 0 13585.10 48 -1 0 13671.18* 50 -1 
3 P 13500.27 46 0 P 13580.67 -1 P 13695.69 1 
4 0 13469.36 52 3 0 13575.00 48 1 0 
5 P 13441.41 44 0 P 13571.64 41 0 P 
6 0 0 13558.24 -1 0 

2- 9 BAND 

0 0 0 0 12162.93 35 -2 
1 P P 12136.36 35 0 P 12193.45 30 -1 
2 0 120815.83 26 6 0 12140.19 43 0 0 12226.27 0 
3 P 12066.80 23 4 P 12147.16 31 -1 P 12262.15 25 -2 
4 0 12055.06* 77 2 0 12160.73 33 3 0 
5 P 12063.08* 29 10 P P 

3- G BII"'D 

0 0 0 0 
1 P P 15059.2B 33 1 P 15116.08 33 1 
2 0 15002.56 37 1 0 15054.19 47 -5 0 15140.06 33 0 
3 P 14971.13 33 -2 P 15046.62 37 -1 P 
4 0 14938.19 37 -1 0 15036.84 42 5 0 

3- 9 BAND 

0 0 0 0 13634.65 46 2 
1 P P 13607.56 50 2 P 13664.37 48 3 
2 D 13557.68 48 3 0 13609.30 50 -2 0 13695.16 2 
3 P 13537.67 46 3 P 13613. 14 50 2 P 
4 0 13523.93 48 2 0 13622.46 48 -4 0 

3-10 BAND 

0 0 0 0 13285.26 20 -2 
1 P P P 13333.67 20 4 
2 0 0 0 
':3 P 1321:1G.75 22 5 P P 
4 0 13345.22 31 2 0 0 
5 P 13396.72 31 0 P P 

3-12 BAND 

0 0 0 0 12299.54 27 -2 
1 P P 12281.20 35 -4 P 12338.05 25 1 
2 0 12246.91 38 - 11 0 12300.76 43 7 0 12366.46 36 -5 
3 P 12254.78 23 -4 P 12330.28 23 -2 P 
4 0 12273.00 16 0 0 0 
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296 FREUND, SCHIAVONE, AND CROSSWHITE 

3C:t:-EF D(3p) In: - EF l-Zt 

Continued 
.----- -- ------------

N" SYM Q-BRANCH 15 O-C 

3C-

4- 9 BAND 

1 P 15015.92 33 -1 
2 a 15015.55 37 0 
3 P 
4 a 15021.35 23 -8 

4-11 BANO 

1 P 14070.85 30 -7 
2 a 14103.08 40 -2 
3 P 14152.32 26 20 
4 a 14219.17 5 

4-12 BAND 

P 13689.57 -6 

4-13 BAND 

1 P 13249.67 32 2 
2 a 13277.97 39 1 

4-15 BANa 

p 12240.01 29 10 
:2 0 1226~.34 4::1 :;, 
3 P 12303.16 30 5 

4-16 BAND 

·1 P 11754.29 23 3 
2 0 11781.46 30 -3 
3 P 11821.29 29 -25 
4 0 11874.93 21 2 

3E:t:-2B I(3d) In; - B(2p) l-Z: 

N" SYM P-BRANCH 15 O-C SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

3E" 3E- 3E" 

0- o 8AND 

0 P P P 21710.14 35 0 
1 0 0 21671.65* 54 -3 0 21769.66 35 -1 
2 P 21651.07 39 -2 P 21681.03 54 1 P 21839.90 15 1 
3 0 21671.65* 54 10 0 21695.89 54 0 0 21917.11 15 6 
4 po 21703.4:0 49 -1 P 21717.1!5 49 :3 P 21999.0e - 12 
5 0 21742.47 54 0 0 21745.53 2 0 22086.68 -6 
6 P 21787.51 49 -2 P 21781.54 39 -1 P 22176.49 10 
7 0 21839.03 49 1 a 21825.73* 49 3 D 22264.38 6 
8 P 21893.74 39 -2 P 21878.22 25 -4 p 22370.01 26 -11 
9 0 21949.07 3S 9 0 21939.31 :3S 5 0 

10 P 22021 .34* 15 -10 P 22009.08 15 9 P 
11 0 22086.01· 30 0 0 22087.42 20 5 0 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 297 

3E:t:-2B I(3d) In: - B(2p) l~: Continued 

N" SYM P-BRANCH IS o-c SYM C)-BRANCH 15 O-C SYM R-BRANCH IS o-c 

3E+ 3E- 3E+ 

0- 1 BAND 

0 P P P 20767.99* 54 20 
1 0 0 20730.11 59 2 0 20828.04 49 -4 
2 p 20710.93 49 2 P 20740.83 59 -1 P 20899.69 35 -2 
3 0 20733.54 59 0 0 20757.86 59 -2 0 20979.00 35 -4 
4 P 20767.99* 54 2 P 20781.95 54 7 P 21063.92 25 -2 
5 0 2:0e10.6S+ 04 1 0 20613.72+ =:\4 0 0 21154.l:!4 15 -1 
6 P 20859.75 54 1 P 20853.81 54 5 P 21248.87* 44 27 
7 0 20915.80· 54 -2 0 20902.48 49 -2 0 21341.09 20 -3 
8 p 20975.51 39 -7 P 20960.06 39 -2 P 21451.96 20 2 
9 0 21035.37 44 5 0 21026.63 44 3 0 

10 P :11114.1;0 115 7 I"' 21102. 15 30 -2 F' 
11 0 0 21186.62 44 -6 0 
12 P P 21277.10 15 0 P 
13 0 0 21381.77 39 0 0 

0- 2 BAND 

0 P P P 19844.94 39 t 
1 0 0 19807.87 54 3 0 19905.79 39 -4 
2 P 19789.89* 44 -3 P 19819.83 49 -2 P 19978.69 20 -3 
3 0 19814.41 54 0 0 19838.73 59 -2 0 20059.89 20 -2 
4 P 19851.30 44 2 P 19865.23 44 4 P 20147.31 6 
5 0 19897. 10 59 8 0 19900.06* 54 0 0 20241.27 -2 
6 P 19949.62 44 -1 P 19943.64 39 -1 P 
7 0 20009.76 49 1 0 19996.37 44 -6 0 
8 P 20073.91 25 -2 P 20058.45 30 2 P 
9 0 2013e.~e -4 0 2Q129.83* -1 0 

10 P 20223.32 10 P 20210.69 -8 P 

0- 3 BAND 

0 p I> P 19940.29 35 -5 
1 0 0 18903.82* 54 4 0 19001.78 44 1 
2 P 18887.00 39 1 P 18916.93 49 1 P 
3 0 18913.16 49 0 0 18937.48* 59 -2 0 19158.61 30 -5 
4 P 18952.24 44 -6 P 18966.19 49 -2 P 
5 0 19000.70 49 0 0 19003.75 49 1 0 
6 P 19056.52 44 -2 P 19050.56 44 0 P 
7 0 19120.27 44 6 0 19106.93 44 4 0 
8 P P 19173.09 35 2 P 

0- 4 BAND 

0 p p P 
1 0 0 18017.22 23 -1 0 18115.20 15 -2 
2 P 18001.30* 27 -16 P 18031.38 22 -1 P 18190.25 -1 
3 0 18029.15 19 -4 0 18053.49 28 -4 0 18274.70* 59 1 
4 P 19070.20 1<:: 1 " 10004.09+ 'tj~ -12 P 
5 0 18121.18 21 -9 0 18124.28 -3 0 
6 P P 18173.99 0 -3 P 

0- 5 BAND 

0 p p P 
1 0 0 17147.72 34 0 0 17245.73 2 
2 P P P 17321.76 5 
3 0 0 17186.42* 25 5 0 

0- 6 BAND 

0 p p P 
1 0 0 0 
2 P P P 
3 0 U 1I:i33!).87 0 0 

0- 7 BAND 

0 p p P 
1 0 0 15458.74 -2 0 
2 P P P 
3 0 0 0 
4 P P P 
5 0 15581.57 7 0 0 
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298 FREUND, SCHIAVONE, AND CROSSWHITE 

3E%-28 H3d) In.% - B(2p) l~ Continut!d 

N" SYM P-BRANCH 15 O-C SYM Q-BRANCH 15 O-C SYM R-BRANCH 15 O-C 

3E+ 3E- 3E+ 

1- o BAND 

0 P P P 23221.65 70 2 
1 a a 23192.20 86 3 a 23266.78 88 4 
2 P 23162.61* 70 3 P 23201.26 86 -3 P 23319.19 58 0 
3 0 23168.66 98 4 a 23215.40' 90 0 0 23371.23 44 0 
4 P 2~1B2.!51 9~ 0 P 2323'5. 1G 49 -2 P 23439.9G 2'5 -3 
5 0 23196.66 74 1 0 23260.97* 73 1 0 23509.08 215 -3 
6 P 23228.34 43 0 P 23293.30 34 -1 P 23578.22 30 -2 
7 0 23261.40 1 0 23332.51 34 2 0 23658.16 23 -2 
8 P 23295.58 -3 P 23378.96 25 -3 P 23755.06* 29 -5 
9 a 23341.87 22 3 0 23432.80 30 4 0 

10 P 23406.48" 26 5 P P 

I- I BAND 

0 P P P 
1 a 0 22250.53" -5 a 
2 p 22222.44 27 4 P P 
3 a 22230.64 26 3 a 22277.35 -4 0 22433.24 17 2 
4 P 22247.30 15 3 P P 
5 0 0 a 22577.33 1 
6 P 22300.57 2 P P 22650.49* 47 4 

1- 2 BAND 

0 P P P 21356.43 49 
1 0 0 21329.29 59 -'I 0 21402.90" 49 0 
2 P 21301.40 49 -1 P 21340. 11 54 -1 P 21457.97 44 -5 
3 a 21311.50 59 2 0 21358.27 59 1 0 21514.06 15 -3 
4 p 21330.61 54 3 P 21383.28 54 3 P 
5 0 21351.22 54 2 0 21415.49 54 -2 0 
6 P 21390.42 54 -2 P 21455.45 49 4 P 
7 0 0 21503.21 15 -1 0 
8 P P 21559.18" 10 2 P 
9 a 0 21623.32 -8 0 

1- 3 BAND 

0 P P P 20451.79 10 -3 
1 a 0 20424.29 44 2 0 20498.85* 1 
2 P 20398.48 10 0 P 20437.19 30 0 P 20555.06 39 -3 
3 a 20410.25 39 2 0 20457.06" 49 5 a 20612.86 44 2 
4 P 20431.60 0 0 P 20484.24* 30 -3 P 
5 a 20454.91 25 3 0 20519.19 54 0 0 
6 P 20497.36 P 20562.29 44 -3 P 
7 0 0 20613.60" 59 -8 0 
8 P P 20673.82 35 2 P 
9 0 0 20742.42 44 a 

1- 4 BAND 

0 p p P 19564.72 39 2 
1 0 0 19537.71 59 1 0 19612.27 49 -2 
2 p 19512.91 39 -4 P 19551.65 54 -1 P 19669.56 49 0 
3 0 19526.23 54 -3 a 19573.01 59 -3 0 19728.B6* 49 1 
4 P 19549.62* 49 2 P 19602.36" 59 9 P 
5 0 19575.43 44 -2 a 19639.72 54 -4 0 
e " 1Se20.79 39 -2 " 19665.76 44 0 " 7 0 0 19740.64" 44 -1 a 

I- s BAND 

0 p p P 1BG04.70 S" -2 
1 0 a 18668.20 59 -1 a 18742.75 54 -3 
2 P 18644.36 49 -4 P 18683.14 54 3 P 18801.03 44 2 
3 0 18659.14 54 4 a 18705.90 59 2 a 18B61.71 49 0 
4 P 18684.37 49 0 P 18737.02 49 -2 P 
5 0 18712.48 54 2 a 18776.82 59 5 a 
6 p 18760.70* 54 5 P 18825.64 44 2 P 
7 0 a 18883.60 54 6 a 
8 p P 18950.97 39 -7 P 
9 a a 19027.51 44 0 a 
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ELECTRONIC SPECTRUM AND ENERGY lEVELS OF DEUTERIUM 299 

3E:I:-2B H3d)'1n;- B(2p) ·l~ Continued 

N" 5YM P-15RANCH 1:1 Q-C SYM Q-SR'ANt;H 15 U-t; SYIII R-BRANI;H 15 0-1; 

3E+ 3E- 3E+ 

1- 6 BAND 

0 P P P 
1 0 0 17815.47 28 4 0 17889.91* 29 -9 
2 P P 17831.28 25 2 P 
3 0 17808.64 19 4 0 17855.40 32 2 0 
4 P 17835.62 14 0 P 17888.22 24 -7 P 
5 0 0 17930.28 28 -2 0 

2- 0 'BAND 

0 P P P 24665.31 39 1 
1 0 0 24636.10 61 -3 0 24706.53 50 0 
2 P 24606.17 35 -8 P 24644.59 53 -3 P 24752.28 37 1 
3 0 24608.40 54 -1 a 24657.59 64 0 a 24798.32 42 4 
4 P 24615.62 43 ::3 P 24675.44 44 -5 P 
5 0 24623 :72 49 2 a 24698.54* 45 -3 0 
e p F' 24727.09 27 -7 P 
7 0 0 24761.54 27 1 0 
8 P P 24802.06 20 -11 P 
9 0 0 24848.86 25 3 0 

10 P P P 
11 0 0 240~1 .05 10 4 0 

2- 1 BAND 

0 p p P 23723.00 65 5 
1 0 a 23694.50 81 -4 0 23764.93 83 -1 
2 P 23666.03 62 -4 P 23704.42 78 -2 P 23812;07 58 -2 
3 0 23670.37 88 -3 0 23719.55 76 -3 0 23860.23 46 -4 
4 P 23680,33 79 -2 P 23740.23 44 -2 P 23917.36 17 -4 
5 0 23691.89 71 -2' 0 23766.78~ 45 0 0 
6 P 23713.24 23 4 P 23799.33 29 -4 P 
7 0 0 23838·.29 31 -6 0 
8 P P 23884.10 26 11 P 
9 0 0 23936.1.6 21 -1 0 

10 P P P 
11 0 0 24061.18 24 -4 0 

2- 2 BA'ND 

0 P P P 22800.08 44 -1 
f 0 0 22772.29 52 0 0 22842.69 63 0 
2 P 22745.15* 45 7 P 22783.45 54 0 P 22891.09 44 -1 
3 0 22751.27 68 0 0 22800.48 51 3 0 22941.13 37 -1 
4 P 22763.74 38 8 P 22823.58 27 2 P 
5 0 22778.25 40 0 0 22853.12 25 0 0 
6 P P 22889.'25 21 - 1 P 
7 a 0 22932.28 26 0 0 
8 P P P 
9 a 0 23039.46 -1 0 

2- 3 BAND 

0 P P P 21895.41 -8 
1 0 0 21868.23 20 0 0 21938.69 15 6 
2 P 21842.17 15 2 P 21880.53* 20 1 P 21988.22 20 5 
3 0 21850.00 25 -2 0 21899.,11 35 -9 0 
4 P 21864.65 25 -3 P I> 
5 0 21881.95 35 2 0 21956.74* 39 -6 0 
6 P P P 
7 0 0 22042.80 6 0 
8 P P 22096.88* 54 -10 P 

2- 4 BAND 

0 P P P 21008.36 44 -I 
1 0 0 20981.65 54 -3 0 21052.06* 54 -2 
2 P 20956.61 49 -1 P 20994.98 54 -1 P 21102.66 39 2 
3 0 20966.00* 59 -5 0 21015.22 54 1 0 21155.90 44 -2 
4 P 20982.65 49 -3 P 21042.58 49 0 P 
5 0 21002.47 54 -3 0 21077.34 54 -3 0 
6 P P 21119.61 49 -2 P 
7 0 0 21169.62 44 -9 0 
A P P 21~::l7.GG 05 .of P 

J. Phys. Chem. Ref. Data, Vol. 14, NO.1, 1985 



300 FREUND, SCHIAVONE, AND CROSSWHITE 

3E:!:·2B I(3d) In.:!: - B(2p) 1~ Continued 

N" SYM P-BRANCH IS o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH IS o-c 

3E" 3E- 3E" 

2- 5 BAND 

0 P P P 20138.36 10 -3 
1 0 0 20112.17 35 0 0 20182.57 15 0 
2 P 20088.06 49 -1 P 20126.44 20 0 P 20234.12 3 
3 0 20098.88 54 -1 0 20148.11 39 4 0 20288.76 15 0 
4 I'" 20117.44 20 1 F' 20177.05 20 0 I" 
5 0 20139.56 30 5 0 20214.42 20 4 0 
6 P P 20259.56" 15 9 P 
7 0 0 20312.67 7 0 

?- " RANn 

0 p p P 19285.07 39 -14 
1 0 0 19259.44 54 5 0 19329.81 54 2 
2 P 19236.25 49 3 P 19274.61 54 2 P 19382.27 3 
3 0 19248.42 54 3 0 19297.61 59 4 0 19438.29* 54 3 
4 P 19268.73 49 3 P 19328.65 49 5 P 
5 0 19293.04 44 0 0 19367 88 54 -3 a 
6 p P 19415.54 39 -2 P 
7 0 0 19471.74 44 2 a 

2- 7 BAND 

0 P P P 
1 0 0 18423.24 59 3 0 18493.6,3 44 2 
2 P P 18439.31 54 6 P 18546.80 54 -10 
::I 0 18414.3::; ::;$1 2 0 18463.::;2 !JS 1 0 
4 P 18436.36 54 3 P 18496.25 49 2 P 
5 0 18462.75 59 2 a 18537.58 54 -2 0 
6 P P 18587.83 44 8 P 
7 0 a '8646.76 49 5 0 

2- 8 BANO 

0 P P P 
1 0 0 17603.39 28 3 0 17673.76 22 0 
2 P 17581.87 10 -2 P 17620.19 26 -7 P 17727.87 19 -4 
3 0 17596.53 25 4 a 17645.71 31 4 0 
4 P P 17680.02 21 -4 P 
5 0 a 17723.31 27 -6 0 
6 P P 17775.82 23 -3 P 
7 0 0 17837.53 17 0 0 

2- 9 BAND 

0 P P P 
1 0 0 16799.71 4 0 16869.96 -11 
2 P P 16817.27* 15 -6 P 
3 0 16794.86 7 0 16844.07 33 10 0 
4 P P P 
5 0 0 16925.09 35 -5 0 

2-10 BAND 

0 P P P 
1 0 0 0 
2 P P P 
3 0 0 16058.18 17 -9 0 
4 P P 16095.'57 -8 P 
5 0 0 16142.67* 45 -8 0 
6 P p P 
7 0 0 16266.34 -18 0 

2-11 BAND 

0 P P P 
1 a 0 15240.16 33 8 0 
2 P P 15259.19 5 -1 P 
3 0 0 15288.07* 37 7 0 
4 P P 15326.87 28 9 P 
5 0 0 15375.75 37 6 0 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 301 

3Ez-2B I(3d) In: - B(2p) 1~ ConIimud 

N" SYM P-BRANCH IS O-C SVM Q-BRANCH IS O-C SYM R-BRANCH IS O-C 

3E" 3E- 3E" 

2-12 BAND 

0 P P P 
1 0 0 14483.78* 19 -15 0 
2 P P 14503.97 20 P 
:3 0 0 14533.66 14 -2 a 

3- 0 BAND 

0 P P P 26033.51 50 -6 
1 0 0 26000.40 62 1 0 26071.71 56 1 
2 P 25974.51 .44 1 P 26007.95 56 -1 P 26114.78 44 -2 
:3 0 25973.59 56 1 0 26019.39 62 0 D 26161.09 38 2 
4 P 25978.14 14 2 P 26035.01 50 -5 P 
5 0 25986.47 38 -2 0 26055.05 50 -4 0 
6 P P 26079.72 38 -4 P 
7 0 0 26109.28 32 -4 0 

3- 1 BAND 

0 p p P 25091.23 56 1 
1 0 0 25058.77 74 -3 0 25130.11 62 0 
2 P 25034.33 56 1 P 25067.76 68 -2 P 
3 0 25035.52* 62 -5 0 25081.35 74 -3 0 
4 P P 25099.84 62 2 P. 
5 0 0 25123.29 62 -1 0 
6 P P 25152.00 38 3 P 
7 0 0 2"'86.09 38 -3 0 
8 P P 25225.80 14 -1 P 

3- 2 BAND 

0 p p P 2411.8.310 :27 0 
1 0 0 24136.45 -10 0 24207.90 33 4 
2 P 24113.30 -5 P 24146.77 32 -2 P 
3 a 24116.44 0 0 24162.25 50 0 0 
4 P P 24183.15 31 2 P 
5 0 0 24209.65 30 1 0 
6 P P 24241.89* 53 3 P 
7 0 0 24279.98 12 -7 0 
8 P P 24324.10 22 -6 P 

3- 3 BAND 

0 P p P 23263.72 47 -4 
1 0 0 23232.50 74 1 0 23303.79 65 -1 
2 P 23210.44 52 2 P 23243.86 70 0 P 
3 0 23215.40* 90 21 0 23260.97* 73 -3 0 ... F' P 23284.10 4 , -0 p 
5 0 0 23313.29 32 -3 0 
6 P P 23348.73 23 -4 P 
7 a 0 23390.58 25 7 0 
8 P P 23438.91 20 11 P 

3- 4 BAND 

0 p p P 
1 0 0 22345.94 32 0 0 22417.24 23 -1 
2 p 22324.85 17 -4 P 22358.37 22 4 P 
3 0 22331.15 26 -7 0 22377.05 21 2 0 
4 P P 22402.14* 45 1 P 
5 0 0 22433.83 -6 0 
6 P P 22472.25* 21 2 P 
7 0 a 22517.43 -5 0 
8 P P 22569.43 30 -1 P 

J. Phys. Chem. Ref. Data, Vol. 14, No.1, 1985 



302 FREUND, SCHIAVONE, AND CROSSWHITE 

3E:I:-2B I(3d) 1n.:I: - B(2p) I~ Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 
3E+ 3E- 3E+ 

3- 5 BAND 

0 P P P 21506.73 7 
1 0 0 21476.41 49 -2 0 
2 P 21456.36 39 2 P 21489.78 44 0 P 
3 0 21464.05 49 -1 0 21509.88 25 1 0 
4 P P 21536.94 20 2 P 
!5 U 0 21570.99 35 9 0 
6 P P 21612.10 3 P 
7 0 0 21660.47 10 0 
8 P P 21716.01 -3 P 

3- 6 15AND 

0 P P P 20653.47 35 - 1 
1 0 0 20623.72 54 7 0 20695.00 39 4 
2 P 20604.53 39 4 P 20637.94 49 1 P 
3 0 20613.60" 59 4 0 20659.42 54 5 0 
4 P P 20688.19 44 2 P 
5 0 0 20724.45 54 2 0 
6 P P 20767.99" 54 -17 P 
7 0 0 20819.52 44 3 0 

3- 7 BAND 

0 P P P 19816.83 35 2 
1 0 0 19787.52 59 5 0 19858.85 7 
2 P 19769.17 44 2 P 19802.61 54 2 P 
3 0 19779.53 59 3 0 19825.32 59 1 0 
4 P P 19855.82 49 2 P 
5 0 0 19894.12 54 0 0 
6 P P 19940.34 35 - 1 P 
7 0 0 19994.47 35 - 1 0 

3- 8 BAND 

0 P P P 18996.60 49 -2 
1 0 0 18967.67 59 5 0 19038.92 54 -1 
2 p 18950.07 44 -9 P 18983.56 59 -4 P 
:3 0 18961.72 49 6 0 19007.51 59 4 0 
4 P P 19039.58 54 -5 P 
5 0 0 0 
6 P P 19128.44 44 -1 P ., 0 0 19185.28 4'1 -2 0 
8 P P P 
9 0 0 19323.95* 25 0 

10 P P 19405.76 15 P 

3- 9 BAND 

0 P P P 18192.51 39 1 
1 0 0 18163.98 33 5 0 18235.24 49 0 
:2 P 18147.26 25 3 P 18180.S7 54 0 P 
:3 0 18160.00 32 4 0 18205.81 59 4 0 
4 P P 18239.38 49 -4 P 
5 0 0 18281. 59 49 -7 0 
6 P P 18332.24* 59 -18 P 
7 0 0 18391.95 54 -3 0 

3-10 BAND 

0 p P P 
1 0 0 17376.34 28 2 0 17447.53* 20 -10 
2 P 17360.28 13 - 11 P P 
:3 0 17~7".28 2 0 17420.00 20 7 0 
4 P P P 
5 0 0 17499.19* 38 -8 a 

3-11 BAND 

0 P P P 
1 0 0 0 16675.72 7 7 
2 P 16589.19 9 P P 
3 0 0 16649.77 -3 0 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 303 

3E:I:-2B I(3d) In.:!: - B(2p) l~ Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH IS o-c SYM R-BRANCH IS o-c 

3E+ 3E- 3E+ 

4- o BAND 

0 P P P 
1 0 0 27278.46 38 -4 0 
2 P 27254.87 56 -4 P 27284.74* 56 -11 P 
3 0 27240.43 56 -2 0 27294.40 44 -2 0 
4 P P 27307.46 38 -4 P 
5 0 0 27324.24 32 5 0 
6 P P 27344.81 14 0 P 

4- 1 BAND 

0 po po po 26371.60 :56 -1 

1 0 0 26336.88 68 -3 0 26396.97 56 -1 
2 P 26314.68 68 -5 P 26344.63* 68 -4 P 
3 0 26302.42 68 -2 0 26356.38 68 -3 0 
4 P P 26372.27 62 1 P 
5 0 0 26392.44 56 4 0 
6 P P 26417.19 50 17 P 
7 0 0 26446.24 38 1 0 

4- 2 BAND 

0 P P P 25448.76 50 1 
1 0 0 25414.69 74 3 0 25474.73 62 0 
2 P 25393.77 62 3 P 25423.67 68 -1 P 
3 0 25383.35 68 4 0 25437.30 74 2 0 
4 P P 25455.59 62 2 P 
5 0 0 25478.74 62 0 0 
6 P P 25506.92 44 1 P 
7 0 0 25540.16 38 0 0 
8 P P 25578.72 14 0 P 
9 0 0 25622.86 20 0 0 

4- 3 BAND 

0 P P P 24544.06 19 -9 
1 0 0 24510.64 17 4 0 24570.68* 17 1 
2 P P 24520.84 15 9 P 
3 0 0 24536.03 19 0 0 

4- 4 BAND 

Q p P p 23657.09 53 6 
1 0 0 23624.00 70 -5 0 23684.11 61 -1 
2 p 23605.26 52 -2 P 23635.21 60 - 1 P 
3 0 23598.07 59 -2 0 23652.02 57 -4 0 
4 P P 23674.57 33 -2 P 
5 0 0 23702.ae 37 -10 0 
6 P P 23737.21 24 -7 P 
7 0 0 23777.53 23 -6 0 
8 P P 23823.96 20 -4 P 
9 0 0 23876.66 0 0 

4- 5 BAND 

0 P P P 22787.06 29 1 
1 0 0 22754.58 42 4 0 22814.59 39 -2 
2 P 22736.77 39 4 P 22766.58* -9 P 
3 0 22730.96 41 3 0 22784.91 38 1 0 
4 P P 22809.39* 65 3 P 
5 0 0 22840.08 20 8 0 
6 P P 22877.08* -4 P 
7 0 0 22920.54 6 0 
8 P P 22970.67* 38 7 P 

4- 6 BAND 

0 p P P 
1 0 0 0 21S61.63 1:5 0 
2 P P P 
3 0 21880.53* 20 10 0 21934.42 2 0 
4 P P P 
5 0 0 21993.51 -2 0 

J. Phys. Chem. Ref. Data, Vol. 14, No.1, 1985 



304 FREUND, SCHIAVONE, AND CROSSWHITE 

3E=-2B I(3d) 1~:1: - B(2p) I~ Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 
3E+ 3E- 3E+ 

4- 7 BAND 

0 P P P 21097.25 35 5 
1 0 0 21065.64 49 6 0 21125.66 35 1 
2 P 21049.57 39 3 P 21079.55 49 7 P 
3 a 21046.41 39 4 0 21100.40" 49 6 0 
4 P P 21128.26 39 2 P 
5 0 0 21163.20 44 -2 a 
6 p P 21205.32 30 -8 P 
7 a 0 21254.59 30 0 0 

4- 8 BAND 

0 P P P 
1 0 0 20245.78 20 5 0 20305.82 2 
2 P 20230.54 10 -1 P 20260.48 15 -1 P 
3 0 20228.59 10 6 a 20282.53* 25 3 0 
4 P P 20312.02 -5 P 
5 0 a 20348.95 10 -4 0 
6. P P 20393.47 -3 P 
7 0 0 20445.33 -8 0 

4- 9 BAND 

0 P p P 
1 0 a 19442.08 54 4 0 19502.12 44 
2 P 19427.62 39 0 P 19457.57 49 1 P 
3 0 19426.86 44 3 0 19480.80 54 0 0 
4 P P 1<1"111 . 80; 44 -1 P 
5 0 a 19550.70 44 -6 0 
6. P P 19597.40 30 -7 P 
7 0 a 19652.00 35 -9 0 

4-10 BAND 

0 P P P 18684.85 44 -8 
1 0 a 18654.42 54 - 1 0 
2 P 18640.72 -6 P 18670.68 54 -4 P 
3 0 18641.05 44 -8 0 0 
4 P P 18727.59 49 -7 P 
5 0 0 18768.28 49 -9 0 
6 P P 18817.39* 2 P 
7 0 a 18874.41 44 1 0 

4-11 BAND 

0 P P P 
1 0 a 17882.54 27 9 0 17942.49 18 -3 
2 P P 17899.49 24 6 P 
:l n 17R70 Q7* 7C; 11 a 17g24.g2 ~o g 0 

4-12 BANO 

0 P P P 
1 0 a 0 17186.42* 25 5 
2 P P P 
3 0 17116.53 -1 D 17170.53* 51 2 0 

5- 0 BAND 

0 P P P 
1 0 a 28456.97 -4 0 

5- 1 BAND 

0 P P P 
1 0 0 27515.37* 44 -5 a 
2 p P 27521.72 44 -9 P 
3 a a 27531.50 44 -5 0 
4 P P 27544.61 50 -10 P 
5 0 0 27561.75* 38 11 0 

J. Phys. Chem. Ref. Data, Vol. 14, No.1, 1985 



ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 305 

3E:t:-2B IUd) In,.:t: - B(2p) l~ Continued 

N" SYM Q-BRANCH 15 o-c N" SYM Q-BRANCH 15 o-c 

3E- 3E-

5- 2 BAND 5-10 BAND 

1 0 26593.13* 56 -4 1 0 19832.92 49 -2 
2 P 26600.76 56 -6 2 P 19847.80 39 -6 
3 0 26612.38 68 -4 3 0 19870.17 44 -7 
4 P 26628.03 6" , 

4 P 19900.06* 54 -5 
5 0 26647.97" 62 -1 5 0 19937.54 35 -7 
6 P 26672.43 50 -2 6 p 19982.78 15 -13 
7 0 26701.77 44 -2 7 0 20035.87 15 -16 

!:j- 3 BAND 5-11 BAND 

1 0 256B9.10 62 -1 1 0 
2 p 25697.86 -3 2 P 
3 0 25711.14 -3 3 0 19100.03 54 6 
4 P 25729.03 -1 4 p 19131.36 44 12 
5 a 25751.70" 4 5 0 19170.74 54 19 
6 P 25779.37 3B 1 
7 0 25812.27 32 2 5-12 BAND 
8 P 25850.11 32 0 

5- 5 BAND 1 0 18304.88 54 7 
2 P lB321.26 44 12 
3 0 lB345.68* 49 3 

1 0 23933.05 51 a 4 p 1837B.OB 49 -22 
2 p 23943.B4" 46 3 5 0 18419.52 49 23 
3 0 23960.06* 42 2 6 P 
4 P 7 0 lB526.76 44 15 
5 0 24009.31 20 7 8 P lB591.50 54 0 

5- 6 BAND 6- 3 BAND 

1 0 23080.33 49 6 0 26737.06 38 6 
2 P 23092.01 44 5 
3 0 23109.60 40 6 6- 6 BAND 
4 P 23133.17 11 
5 0 23162.61* 70 16 
6 p 2319B.76" 37 1 0 24128.26 10 

5- 7 BAND G- 7 BAND 

1 0 22244.12 3 0 23291.99 
2 P 22256.70 44 B 
3 0 22275.52 4 6- B BAND 
4 P 
5 0 22332.38 30 -8 

0 22472.25" 21 12 
5- 8 BAND 

6-12 BAND 

1 0 21424.27 39 3 
2 P 21437.56 35 -7 0 19352.81 25 11 
3 0 21457.63 44 -1 
4 P 21484.48 35 -4 
5 0 2151B.24 1 
6 P 21559.1B" 10 14 
7 0 21606.95 -9 

5- 9 BAND 

1 0 20620.5B 44 3 
2 P 20634.71 39 1 
3 0 20655.94* 39 0 
4 P 20684.34 35 3 
5 0 20720.01 39 1 
6 P 20763.06 25 5 
7 0 20BI3.72* 54 0 
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306 FREUND, SCHIAVONE, AND CROSSWHITE 

3E+·2C:!:: I(3d) In: - C(2p) Inll
:!:: 

N" SYM P-BRANCH 1!:5 o-c SYII'I Q-e~ANCH 15 o-c SYM ~-eFlANCII IS o-c 

2C" 2C- 2C+ 

0- o BAND 

1 0 P 12918.97* 51 1 0 12997.92 49 2 
2 P 12856.68 47 1 0 12936.90* 36 16 P 13045.47 36 0 
3 0 12843.30 53 3 P 12954.47 31 2 0 13088.76 50 -1 
4 P 12829.94 42 '5 a 12968.44* 52 -5 P 13125.88 2 
5 a 12813.17 48 -1 P 12977.00 -1 0 13157.44* 53 -1 
6 P 12791.37 30 1 0 12980.74 45 -2 P 13180.22 21 0 
7 0 12765.40 29 1 P 12976.55 46 -1 0 13190.80* 61 9 
8 P 0 12960.89 6 P 
9 0 12687.16 21 5 P 12953.14 12 -16 0 

10 P 12652.68 -3 0 P 

1- 1 BANO 

1 0 P 12770.04 46 2 0 12834.60 53 6 
2 P 12709.92 49 0 a 12775.71 24 2 P 12866.54 49 1 
3 0 12685.40· 59 9 P 0 12887.99 !:53 7 
4 P 12658.64 50 4 0 P 12916.11 45 3 
5 0 12622.32 51 3 P 12773.07 22 -4 0 
6 P 0 12764.92 18 -8 P 

1- ::I BAND 

1 0 P 9651.64 12 Q 
2 P 0 P 
3 0 9578.62 19 0 P 0 

2- o BAND 

1 0 P 0 
2 P 15811.78 -5 0 P 

2- 2 BAND 

1 0 P 12621.14 41 2 0 12681.74 52 -1 
2 P 12563.19 48 2 0 12625.09* 28 -1 P 12709.17" 61 -2 
3 0 12538.09* 55 -5 P 12625.09* 28 11 0 12727.98 55 -3 
4 p 12509.17 50 0 0 P 12746.20 20 -2 

2- 3 BAND 

0 p 11095.25* 30 6 0 11155.91 19 2 
2 P 0 P 11185.64 22 1 
3 0 11018.36 23 -5 P a 11208.26 21 -2 

3- o BAND 

1 0 P 0 17299.91 21 -2 
2 P 0 P 
3 0 17145.35 5 P 0 

3- 1 BAND 

1 D P 0 
2 P 15521.81 -5 0 P 

3- 2 BAND 

1 0 P 13989.40 21 1 0 14046.92 23 0 
2 P 0 13990.31 19 4 P 14071.67* 23 -5 
3 0 13903.32 39 P 13987.65* 64 14 0 

3-' 3 BAND 

1 0 P 12463.47* 47 1 0 12521.05* 47 -1 
2 P 12407.91 57 3 0 12466.52 32 0 P 
3 0 12383.56 64 -2 P '12467.11 8 0 12571. 20 48 13 
4 P 0 12463.47* 47 8 P 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 307 

3E+-2C± I(3d) I nt - C (2p) I nt Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

2C+ 2C- 2C+ 

3- 4 BAND 

0 P 11003.33 23 5 0 

4- o BAND 

1 0 P 18522.83* 44 5 0 
:2 P 0 18505.73* 44 9 P 
3 0 P 0 
4 P 0 P 
5 D P 18394.82 35 0 0 

4- 1 BAND 

1 0 P D 
2 P 0 16847.56 4 P 
3 0 16757.26* 43 12 P 0 

4- 2 BAND 

1 0 P 0 
2 P 15211.83· 42 0 0 P 
3 0 15170.17 28 -1 P 0 

4- 3 BAND 

1 0 P 13743.89 74 4 0 13787.94 27 
:2 P 13688.17 26 -10 0 13733.44 52 5 P 
3 0 13650.45 29 0 P 0 

4- 4 BAND 

1 0 P 12283.71 4 0 12329.29 62 
2 P 0 12275.40 34 4 P 

3E-·2C± I(3d) Ini - C(2p) Int 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

2C- 2C+ 2C-

D- o BAND 

1 P 0 12899.94 51 3 P 12948.86 48 -3 
2 a 12838.78 52 3 P ~2886.59 25 - 1 0 12961.06" S? -2 
3 P 12795.56 48 -2 0 12867.61 18 0 P 12968.44* 52 8 
4 a 12747.32 52 -1 P 12843.74" 23 -6 0 12971.60· 56 7 
5 P 12695.00 47 5 0 12816.22 16 0 P 12971.06 47 3 
6 a 12639 52 40 - 1 P 1?7RC; 40* ""7 ? n 1.,Qc::;.7 .1'5. .49 1 

7 P 12581.69 28 -3 0 12752.07 18 -2 P 12961.06'" 57 0 
8 0 12522.18 25 -3 P 12717.16 20 -4 0 12952.12 31 1 
9 P 12461. 50 25 6 D 12678.43 33 4 P 12940.95 26 10 

10 0 12400.44 24 4 P 12640.25 20 1 a 12927.68 24 -28 
11 P 0 12600.66 22 0 P 

1- 1 BAND 

1 p 0 12760.00 53 3 P 12808.75 45 2 
2 0 12701.12 53 0 P 12748.61 28 -2 0 12822.50 58 3 
3 P 12001.00 49 1 0 121:32.2ti 48 '''' P 1;.::ts.j: 1. b ,. ~2 ~ 

4 0 12616.55 54 1 P 12711.28 1 0 12836.69 54 1 
5 P 12568.28 47 -2 0 12686.50' 39 -10 P 12838.06 46 -2 
6 0 12516.91 47 6 P 1'-658.84 2 0 12836.21* 48 11 
7 P 12463.07 37 -7 0 P 12831.51' 6 
8 0 12407.41 39 2 P 0 12823.97 28 --3 
9 P 0 P 

10 0 P 0 12802.04 26 

1 - 3 BAND 

P 0 9641.51 • 66 -2 P 9690.30 7 
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308 FREUND, SCHIAVONE, AND CRQSSWHIT£ 

3E-·2C± H3d) Ing - C(2p) In;: Continued 

N" SYM P-BRANCH IS o-c SYM Q-BRANCH IS o-c sYM R-BRANCH 15 o-c 
2C- 2C+ 2C-

?- ':! RANn 

1 p 0 12611.36 53 P 12659.48* 56 -1 
:2 0 12554.70 53 0 P 0 12674.29 57 1 
3 P 12517.32 50 -1 a 12587.37* 74 5 P 12684.88 51 0 
4 0 12476.04* 76 1 P 0 12691. 54* 54 -5 
5 P 12431. 38 54 -2 0 P 12694.55* 49 -17 
6 a 12383.75 57 -10 P a 12694.55* 49 0 
7 P 12333.87* 43 0 0 P '12691.54* 54 3 

2- 3 BAND 

1 P 0 11085.48 19 -1 P 
2 0 11030.98 23 3 P 11077.94 20 -4 0 11150.48* 23 -5 
3 P 10996.84 27 -1 0 11067.57 16 -2 P 11164.39* 17 -1 
4 a 10959.88 30 -3 P a 
5 p 10920.60 30 3 0 P 11183.87 17 -2 
6 0 P a 11190. 13 17 -3 

3- o BAND 

P 0 17228.61* 47 -1 P 17275.80 33 -3 
2 0 17167.42" 39 -q P U 
3 P 0 P 
4 0 17070.76* 44 -7 P 0 
5 P 17012.90 1 0 P 
6 0 16949.04 -7 P a 

3- 1 BAND 

1 P 0 P 
2 a p 0 
3 P 0 P 
4 a p 0 
5 P 0 15480.79 6 p 

3- 2 BAND 

1 P 0 13975.66 30 5 P 14022.81* 74 -2 
2 0 13918.98 30 2 P 13964.92 19 4 D 14036.10 27 2 
3 P 13880.52* 44 -15 a 13949.12 21 0 P 14044.41 21 -4 
4 0 13837.86 3 P 13928.70 15 6 0 14048,13 2 
5 P 13790.96 27 -1 0 13904.45 23 2 P 14047.34* 17 2 
6 0 13740.47 74 10 P 0 

3- 3 BAND 

1 P 0 12449.77 61 2 P 12496.88* 57 -2 
2 0 12395.29* 74 8 P 12441.32 36 0 0 12512.35 54 2 
3 P 12360.17 58 -2 0 12429.37 -2 P 12523.96 48 -1 
4 a 12321.70 63 -1 P 12417.84* 61 -13 0 12532.11* 60 12 
5 P 12280.37" 90 23 0 P 12536.48 37 -1 
6 a 12235.98 57 0 P 0 12538.09* 55 16 

3- 4 BAND 

1 P 0 P 11036.79 17 7 
2 0 10937.20 32 2 P a 11054.34 23 4 
3 P 10905.36* 43 -3 a p 

4 0 10871.10" 39 -1 P 0 11081 .40 
5 P 10834.91* 92 3 0 P 
6 0 10797.06 29 -4 P 0 

4- o BANO 

1 P 0 P 
2 0 18445.53 39 -4 P 0 18559.60 -1 
3 P 0 P 18558.76 44 2 
4 0 18345.68* 49 -18 P 0 
5 P 18285.26* 59 -7 0 P 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 309 

3E-'·2C:t: J(3d) In; -C(2p) In: Continued 
.----.~.----.----.--.----~-, 

N" SYM P-BRANCH 15 a-c SYM Q-BRANCH 15 a-c SYM R-BRANCH 15 a-c 

2C- 2C+ 2C-

4- 1 BAND 

1 P 0 16846.28 32 -2 P 
2 a P a 
3 P a p 

4 a p 16783.58 -1 a 
5 P 0 P 16889.60 2 
Il; 0 p 0 1G972.97 -7 

4- 2 BANa 

1 p 0 p 

2 0 15197.11 23 4 P 15241.81 28 4 0 1!';::t 11 1 1 ::t::t 0 
3 P 15157.53 9 -3 0 15224.13 9 -2 P 
4 0 15112.91 23 5 P a 15317.20 28 -1 
5 P a p 15312.43 6 
6 a p a 15302.54 37 11 

4- 3 BAND 

1 P a 13727.80 45 -6 P 13773.78 26 -1 
2 a 13673.38* 45 6 P 0 13787.35 31 -1 
3 p 13637.08 33 0 0 13704.40 27 -2 P 13796.39 22 -2 
4 0 13!!19<!1.70" 44 -4 P U 1~I:IU1 .U2 20 -7 
5 p 13552.58 0 0 P 13801.52 18· -2 
6 a 13505.11 36 3 P 0 13798.02 15 -2 

4- 4 BAND 

1 P 0 12269.18 57 -3 P 12313.62 50 
2 a 12215.32 57 3 P 12257.16 32 -5 a 
3 p 12182.23 58 -5 a p 12341.68 56 7 
4 a 12146.16 64 :2 P a 12350.47 57 -2 
5 P 12107.36 45 4 0 P 12356.22* 66 -6 
.:; 0 1201:>1:>.1S 45 -1 P a 12359.13 39 -3 
7 p 12022.96 28 -2 a p 12359;32* 37 -3 

5- o BAND 

1 P a p 
2 a p a 
3 p a p 
4 a p a 
5 p a 19564.04 15 -10 P 
6 0 P 0 
7 P 19310.47 20 -5 0 P 

5- 1 BAND 

1 P a p 
2 0 P a 
3 p 17921.84 9 9 0 P 18076.43 11 4 

5- 2 BAND 

1 P 0 P 
2 0 P 0 
3 P 16334.63 -7 0 16399.24 13 -5 P 

5- 3 BANa 

1 P 0 14906.38 33 1 P 14950.96 9 3 
:2 0 14851.73 37 -10 P 14895.39 5 4 a 14962.51 9 1 
3 P 14814.23 14 1 a 14879.55* 47 -1 P 14968.82 -4 
4 0 14771.8.3 37 -5 P a 
5 p 147?!,; 04* !,;1 1 0 p 

6 a 14674.36 23 4 P a 

5- 4 BAND 

1 P 0 P 13490 7A ?::t ::t 
2 0 13393.83 38 3 P a 13504.49 27 :2 
3 P 13359.33 38 -9 a p 13514.17 11 
4 0 13321.29 44 1 P a 13519.70 -3 
5 P 13279.84* 33 7 a p 
6 0 13235.48* 48 4 P 0 
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310 FREUND, SCHIAVONE, AND CROSSWHITE 

3E-·2C::t: I(3d) IIIi - C(2p) In;: Continued 

N" SVM P-BRANCH I5 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 O-C 

2C- 2C+ 2C-

5- 5 BAND 

1 P 0 12050.84* 52 16 P 12095.65 40 5 
2 0 12000.84 50 14 P 0 

4E::t:-2B R(4d) Ini' - B(2p) I~t 

N" SYM P-BRANCH 15 o-c SVM Q-BRANCH IS o-c SVM R-BRANCH IS O-C 

4E+ 4E- 4E+ 

0- o BANO 

0 P P P 27237.08 56 3 
1 0 0 27181.91 68 -2 0 27284.74* 56 0 
2 P 27177_98 S6 -2 P 27179.30 56 -2 P 
3 0 27186.65 68 3 0 27177.02 68 -1 0 
4 P 27198.62 0 P 27175.55 62 -2 P 
5 0 27207.46 62 -2 0 27183.74* 56 -11 0 27511.49 32 -3 
6 P 27228.62 62 7 P 27209.24 5 P 
7 0 27263.74 44 -6 0 27276.48* 62 0 0 

0- 1 BAND 

0 P P P 
1 0 0 26240.30 62 -4 0 26343.14 56 -1 
:2 p P P 2153S:!. 10 -2 
3 0 26248.58 68 -3 0 26238.98 62 -4 a 26443.97* 56 -8 
4 P 26263.39* 50 1 P P 
5 a 26275.71 50 2 0 26251.99* 68 -7 a 26579.80 20 7 
6 P 26300.69 32 -7 P 26281.35 20 -5 P 
7 a 26340.63 56 3 0 0 

0- 2 BANa 

0 p p P 
1 0 0 25318.15* 44 6 0 
2 P P 25318.15* 44 0 P 
3 0 25329.50 50 2 0 25319.90 50 1 0 
4 P P P 
5 0 25362.11 32 8 a 0 
6 P P P 
7 0 25434.54 20 a 0 

0- 4 BAND 

0 P P P 
1 0 0 23527.49 21 1 0 
2 P P 23529.72 30 3 P 
3 0 0 23534.66 23 -1 0 
4 P P 23542.68 19 2 P 
5 0 0 23562.64* 45 - 1 0 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 311 

4E:t·2B R(4d) I~:t -B(2p) II; Continued 

N" SYM Q-BRANCH IS o-c N" SYM Q-BRANCH IS o-c N" SYM Q-BRANCH IS O-C 

4E- 4E- 4E-

o- s BIII-ID 1 - 2 DANO 2- , BAND 

1 0 1 0 26867.37' 62 -3 1 0 29268.65 62 2 
2 P 2 P 26667.37" 62 -8 2 P 29269.94 56 8 
3 0 22667.S7 6 3 0 ?I';R7~_7S G2 1 :3 0 :;1927:3.24 62 - I 
4 P 4 P 26888. 18 56 -2 4 P 29286.26 50 -2 
5 0 22699.77 38 11 S 0 26911.59 50 1 5 0 29304.08 56 1 

6 P 26944.27 38 2 6 P 29329.14 32 2 
0- 6 BAND 7 0 26986.32 32 -3 7 0 29361.73 32 -1 

1- 3 BAND 2- 2 BAND 
1 0 
2 P 
3 0 1 0 25963.34 56 0 1 0 28346.40 62 2 
4 P 2 P 25964.50 56 -2 2 P 28348.87 56 0 
5 0 21853.17 15 -2 3 a 25972.51 62 2 3 0 28356.15 62 3 

4 P 25989.20 44 -2 4 P 28369.63 50 4 
0- 7 BANO 5 a 26015.30 44 2 5 a 28390.49 50 8 

6 P 26051.17 32 1 6 P 28419.04 26 3 
7 a 26096.86 20 5 7 a 28455.65 26 -2 

1 0 
2 P 1- 4 BAND 
3 0 2- 3 BAND 
4 P 
5 a 21022.82* 44 -6 1 a 2S076.82 32 3 

2 P 25079.02 44 3 0 27442.3G 4 
0- 8 BAND 3 0 25088.53 38 1 

4 P 25107.30 20 8 2- 4 BAND 
5 0 25135.83 20 -2 

1 0 6 P 25174.66 4 
:2 P 1 0 ?6Sr:;!'i 7f'. . !'il'; 1 
3 0 I- S BAND 2 P 26560.39 50 -2 
4 P 3 0 26570.89 56 -1 
5 0 20208.66* 4 P 26588.60 32 -1 

1 0 24201.27* 24 -1 5 0 26614.63* 50 -3 
0- 9 BAND 2 P 24210.50 16 6 6 P 26649.31 32 -7 

3 0 2422 I. ~ I 2!:) 15 7 D 26693.06 26 -4 
4 P 24241.89* 53 -10 

1 0 5 0 24272.92 10 6 2- 5 BAND 
2 P 
3 0 1- 6 BAND 
4 P 1 0 25686.30 44 4 
5 0 19410.35* 35 -7 2 P 25691.81 -5 

1 0 23354.44* 29 -6 3 D 25703.78 4 
0-10 BAND 2 P 23358.61 23 2 4 P 25723.43 5 

3 0 5 0 25751.70* 3 
4 P 6 P 25789.25 20 3 

1 0 5 0 23426.44 5 7 0 25836.10 14 11 
2 P 
3 0 2- 6 BAND 
4 P 1- 7 BAND 
5 0 18627.94* 44 -9 

0 24833.52 33 4 
0-11 BAND 1 0 22518.30 -2 

2 P 22523.25 18 0 2- 7 BAND 
3 0 22536.77 -3 

0 17785.97 9 
1- e 6AND 1 0 23997.28 32 -2 

0-12 BAND 2 P 
3 0 24019.18 27 0 

1 0 21698.49* 49 2 4 P 
0 17029.75 2 2 P 21704.18 10 -8 5 0 24074.92 3 

::I n ?17H< "'7 10 

1- 0 BAND 2- 9 BAND 
2- o BANO 

1 0 28731.25 68 1 1 0 22373.76 55 0 
2 P 28728.57 68 -5 1 0 30210.13* 62 -9 2 P 
3 0 28730.88 74 0 2 P 30210.13* 62 9 3 0 22399.66 2 
4 P 28740.09 62 -4 3 0 30213.24 62 -2 

5 0 28756.98 56 -7 4 P 30221.48 50 -4 

6 P 28782.10 50 -S 5 0 30235.79 56 -7 

7 0 28815.59 44 -3 6 P 30256.90 32 -1 
8 P 28857.07 20 0 7 0 30284.91 32 -3 
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312 FREUND, SCHIAVONE, AND CROSSWHITE 

4E:·2B R(4d) I~ -B(2p) l~: Continued 

N" SYM Q-BRANCH 15 o-c N" SYM Q-BRANCH 15 o-c N" SYM Q-BRANCH 15 o-c 

4£- 4E- 4£-

3- o BAND 3- 9 BAND 4- 8 BAND 

1 0 31618.26 44 7 0 1 0 25920.37 44 10 
2 P 31619.52 44 1 2 P 2 P 
3 0 31623.21 44 -11 3 0 23809.76 26 6 3 0 25947.32 50 7 
4 P 31630.69 26 -25 
5 0 31642.97 32 I 5- 2 BAND 
6 P 31660.28 14 12 3-10 BAND 

3- 1 f'lAND , U 3234;:'.04 44 1 
1 a 2 p 32350.94 26 -12 
2 P 3 0 32358.52 38 0 

1 0 30676.55 62 -5 3 a 23024.02 23 2 
2 P 30679.31 56 -2 5- 3 BAND 
3 0 30685.27 62 -4 3-12 BAND 
4 P 30695.60 56 -10 
5 0 30711 . 12 56 -7 1 0 31438.95 20 -2 
6 P 30732.61 44 0 1 a 21465.92 20 -7 2 P 31448.10 38 -3 
7 0 30759.88 44 -17 2 P 3 0 31457.27 SO 0 

3 a 21499.47 35 6 
3- 2 BANa 

4- 1 BAND 5- 4 BAND 

1 0 29754.27 -8 
2 P 29758.24 -10 1 a :32011.44 44 - 1 1 0 30552.39 26 -3 
3 0 29766.19 1 2 P 32014.89 38 -5 2 P 30562.64 26 4 
4 P 29778.96 -5 3 0 32021.14 44 -2 3 0 30573.22 38 -8 
5 0 29797.47 -6 4 P 32029.87 38 -1 

5 0 32043.60 38 -1 5- 5 BAND 
3- 3 BAND 

4- 2 BAND 
1 0 29682.94 3 

1 0 28850.33 62 4 2 P 29694.17 12 
2 P 28855.51 56 10 I 0 31089.18 50 -2 3 0 29706.24 10 
3 0 28864.99 62 6 2 P 31093.93 50 -2 
4 p 29979.9G lOG -7 :J 0 3110:2 .00 SO 3 s- G BAND 
5 0 28901.21 50 0 4 P 31113.18 50 -1 
6 P 28929.44 38 3 5 0 31129.96 50 1 
7 0 28964.52 32 8 6 P 1 0 28830.31 38 18 

7 0 31178.38 32 -2 2 P 28842.39 50 19 

3- 4 BAND 4- 4 BAND 6- 4 BAND 

1 0 27963.73 50 -I 1 0 29298.58 56 - 1 1 0 31724.77 32 -7 
2 P 27969.92 26 4 2 P 29305.50 56 1 2 P 31731.00 20 -3 
3 0 27980.94 50 -2 3 0 29316.79 62 -2 3 0 31740.49 32 -3 
4 P 27997.93 38 -10 4 P 29332.20 44 -1 4 P 
5 0 28021.66 50 -12 5 0 29354.21 44 1 5 0 31769.80 14 -5 
6 P 28052.85 20 -2 6 P 
7 0 28091.49 20 8 7 0 29415.86 26 3 6- 5 BAND 

3- 5 BAND 4- 5 BAND 
1 0 30855.32 38 -1 
2 P 30862.43 32 -5 

0 27094.15 50 -8 0 28429. 11 50 3 3 0 30873.33 44 -3 
1 " p :;!oaee.09 32 -3 2 p 27101.30 44 :J P 28436.99 50 5 

3 0 27113.82 44 2 2 5 0 30906.84 26 -2 
3 0 28449.65 62 0 

4 P 27132.72* 50 -8 4 P 28467.00 44 2 
5 0 27158.77 26 -2 0 28491.21 56 0 

6- 7 BAND 
5 

3- I': BliND 6 P 

"' 0 28!l!l6.71 26 -1 
1 0 29166.45 56 8 

4- 6 BAND 2 P 29175.36 50 7 

1 0 3 0 29186.85 56 5 
2 P 26249.65 50 17 4 P 29207.02 44 3 
3 D 26263.39* 50 9 a 27576.26 -4 5 a 29230.10 44 2 

1 
4 P 26284.03 44 -2 P 

6 P 29258.06 20 0 
2 7 0 29291.13 14 0 5 a 26312.33 38 1 3 a 27599.23 26 8 

3- 7 BANa 4- 7 BAND 

1 0 25405.35 44 8 1 0 26740.18 50 6 
2 P 25414.14 20 a 2 p 26749.75 44 0 
3 0 25429.34 32 10 3 0 26765.10 50 1 

4 P 26785.77 38 -9 
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1 
2 
3 
4 

f 
2 
3 

N" 

1 
2 
3 
4 
5 

ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 313 

SYM P-BRANCH 

2C+ 

0 
P 
0 18358.38* 
P 18325.38 

0 
P 
0 13596.70* 

SYM P-BRANCH 

2C-

P 
0 
P 
0 
P 

P 

4E~·2B 

R(4d) In: - B(2p)l~ 

Continued 

N" SYM Q-BRANCH 15 o-c 

4e-

7- 6 BAND 

1 0 
2 P 
3 0 31089.10 32 o 

7- 8 BAND 

1 0 
2 P 
3 0 29436.22 32 2 

7- 9 BAND 

1 0 
2 P 
3 0 28634.42 26 -8 

7-10 BAND 

1 0 
2 P 
3 0 27848.76 -4 

4E+·2C+ R(4d) 'nt - C(2p) In: 

15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 

2C- 2C+ 

0- o BAND 

P 0 18513.04 
0 P 

49 4 P 0 
35 8 0 P 

0- 3 Btl.ND 

P 0 
0 P 

44 B I> 0 

4E-.2C= R(4d) Ini - C{2p) In: 

15 o-c SVM Q-BRANCH 15 o-c SVM R-BRANCH 

2C+ 2C-

0- o BAND 

0 18410.24 49 8 P 18447.10 
P 0 18442.27 
0 P 18426.70 
P 0 18409.90 
o· P 18398.65 

0- 1 SAND 

0 16749.71* 31 -2 P 

15 o-c 

59 7 

15 o-c 

49 -9 
59 5 
49 - 1 1 
39 :3 
39 -2 
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314 FREUND, SCHIAVONE, AND CROSSWHITE 

4E--2C± R(4d) lllg - C(2p) Ill: Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 
2C- 2C" 2C-

1- 1 BAND 

1 P 0 18299.04 49 0 P 18336.20 54 14 
2 0 18240.27' 49 8 P 18275.99 44 3 a 18338.04 44 9 
3 P 18188.34* 49 -4 D P 18336.66 49 9 
4 0 18132.09 21 7 P 18216.31 35 9 0 18332.82 54 5 
5 P 18073.29 6 4 a 18182.78 35 9 P 18326.78* 59 -14 
6 0 18013.11· 24 17 P 0 
7 P 0 P 
8 0 17890.36 -16 P 0 

1- 2 BAND 

1 P a p 
2 0 P 0 
3 P 0 P 16749.71* 31 19 
4 0 p 0 
5 P 16496.07 46 3 0 P 16749.71* 31 0 

1- 3 BAND 

1 p 0 P 
:2 0 P 0 
3 P 0 P 15229.00 5 -4 
4 0 I" 0 
5 P a p 15238.89 

2- 1 BAND 

1 P 0 HI77A 07 10 '" I> 

2 0 P 0 
3 P 0 19730.12 15 17 P 
4 0 P 0 19811.58* 49 0 

2- 2 BAND 

1 p 0 18185.51* 49 7 P 18225.05 49 14 
2 0 18128.86 26 7 P 0 18230.04 54 9 
3 P 18082.73* 32 -2 0 18142.99 8 0 P 18231.03* 59 12 
4 0 18031.79 23 9 P 0 18229.00 49 12 
5 P 17977.48 20 5 0 P 18224.57 39 10 
6 0 17921.17 11 3 P 0 18218.00 44 6 

3- 1 BAND 

1 .P 0 21186.06 30 7 P 
2 0 P 21166.78 15 -7 0 

3- 3 BAND 

1 P 0 18067.66* 21 11 P 
2 0 18013.11* 24 10 P 18052.76 -11 0 18116.36 32 10 
3 P 17971.85* 16 11 0 P 18119.89* 32 4 
4 0 17925.70 19 6 P 0 18119.89* 32 1 
5 P 17876.04 3 2 0 P 18117.36· 49 23 
6 0 17823.93· 26 6 P 0 

4- 4 BAND 

1 P 0 P 17983.96 9 8 
2 0 17889.91* 29 8 P 0 17994.17 26 9 
3 P 17852.63 13 8 0 P 17999.31 22 8 
4 0 17810.95 22 6 P 0 
5 P 17764.89 8 -5 0 P 
6 D 17717.44 9 3 P 0 

5- 1 RAND 

1 P 0 P 
2 0 P 0 
3 P 23671.98 23 -1 0 P 

5- 2 BAND 

1 P 0 22182.05 15 -4 P 
2 0 P 22169.16* 49 1 0 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 315 

4E--2C± R(4d) Ini - C(2p) In: Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH IS o-c SYM R-BRANCH 15 o-c 
2C- 2C" 2C-

5- 4 SANO 

1 P 0 P 19241.05 35 6 
2 0 P 0 
3 P 19109.72 25 6 0 P 
4 0 19067.48 30 10 P 0 

6- o BAND 

1 P 0 26607.49'" 50 -3 P 26648.56'" 20 3 
2 0 P 0 26647.97* 62 -10 

SE--2B 
(Sd) 1 IIi - B (2p) 12;;; 

- --_ .. _. 

N" SYM Q-BRANCH 15 o-c 

5E-

0- o BAND 

0 29717 .91 3 

0- 1 BAND 

0 28776.21 50 -8 

0- 2 BAND 

1 0 27854.05 44 
2 P 27945.66 4 

0- :3 SAND 

1 0 
2 P 27042.66 26 -3 

0- 5 BAND 

0 25194.02 14 10 

0-10 SAND 

0 21093.71 30 -10 

0 12 BAND 

0 19565.75 15 7 

3F±-2B J(3d) IAi' - B(2p) 12;: 

N" SYM P-BRANCH IS o-c SYM Q-BRANCH IS o-c SYM R-BRANCH IS o-c 
3F" 3F- 3F .. 

0- o BAND 

1 0 0 n ?210Q,dC:: 25 -4 
2 P P 22069.76 15 5 P 22172.37 15 -1 
3 0 22011.43 15 5 0 22111 .28 20 4 0 22248.92 12 
4 P 22035.69 39 - 1 P 22165.15 30 5 P 
5 0 22074.37 20 4 D 22230.36 8 0 
6 P 22126.73 15 0 P 22306.11 21 -2 P 
7 0 22188.82 20 4 0 22391.78 33 6 0 
8 P P 22486.83 25 0 P 
9 0 22362.52 15 2 0 0 
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:III; FREUND, SCHIAVONE, AND CROSSWHITE 

3F±-2B J(3d} Ill; - B(2p) 1:z~ Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 O-C SYM R-BRANCH IS o-c 

3F+ 3F- 3F+ 

0- 1 BAND 

1 0 0 0 21167.88 30 -3 
2 p P 21129.43* 35 -10 P 21232.14 20 -6 
3 0 21073.38 30 1 0 21173.20 44 -3 0 21310.92 39 2 
4 P 21100.40* 49 -6 P 21229.81 35 -5 P 21402.90* 49 -24 
5 0 21142.53 39 -1 0 21298.42 39 -7 0 21504.68 -3 
6 P 21198.91 35 -3 P 21378.27 30 -7 P 21634.88 0 
7 0 21265.56· 30 -2 0 21468.54 39 2 0 21755.63 -1 

0- 2 BAND 

0 0 0 
z p p p 
3 0 D 0 20391.76 
4 P P P 
5 0 20228.89 0 0 

0- "" OANO 

1 0 D 0 18455.07 25 2 
2 P P P 18522.83* 44 8 
3 0 0 18468.83 35 -5 0 
4 P p p 

5 0 18453.07 20 -6 0 18609.07 10 1 0 
6 P P 18698.69* 20 9 P 
7 0 0 18799.81 44 -7 0 
8 P P 18912.39 10 11 P 

0- 5 BAND 

1 0 0 0 
2 P P 17551.59 10 6 P 
3 0 0 0 
4 P P p 

5 0 0 17746.09 0 0 

o- S BAND 

1 0 0 0 16732.79 9 3 
2 P P 16699.72 4 P 
3 0 0 0 
4 P P 16818.28 7 P 
5 0 0 16899.53 -9 0 

0- 7 BAND 

1 0 0 0 
2 P P P 
3 0 0 0 
4 P P P 
5 0 0 16069.23 -8 0 

0- 8 BAND 

1 0 0 0 
2 P P P 
3 0 0 0 
4 P P 15169.71 19 4 P 
5 0 0 15255.04 -4 0 

0-10 BAND 

1 0 0 0 13485.40 42 -3 
2 P P P 13558.04* 48 -21 
3 0 0 13511.93 48 0 13649.53 -6 
4 p P P 
5 a 13518.39 25 -12 0 13674.38 -8 0 

1- 0 BANa 

1 a a a 23695.73 34 
2 P P 23656.49 33 4 P 
3 0 23597.60 34 0 a 0 23814.24 23 a 
4 p P 23737.89 25 -5 P 23902.36 2 
5 0 0 23794.17 23 -4 a 
(0 p ::13(;90.(07 23 -2 P P 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 317 

3Fz ·2B J(3d) tat .;.. B(2p)1~ Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCoJ..l T!'; o-c 

3F+ 3F- 3F+ 

1- 1 BAND 

, 0 0 0 
2 P P P 22805.98 2 
3 0 0 a 7.2876.19 34 -4 
4 p 22674.20 25 -2 P P 
5 0 22707.92 5 a 22862.49 7 a 

1- 2 BAND 

1 0 0 a 
2 P p 21795.18 15 -10 P 
~ 0 0 21934.(';9 20 :2 0 
4 P P 21886.06 15 5 P 
5 0 0 21948.78 20 2 0 
6 P P P 
7 0 0 22105.21 -2 0 

1- 3 BAND 

1 0 0 0 
2 P P 20892.40 25 5 P 
3 0 0 20933.42 35 -4 0 
4 P P P 
5 0 0 21052.41 30 -3 a 
6 p P p 
7 0 0 21215.72 25 3 0 

1- 4 BANa 

1 0 0 0 
2 P P P 
3 0 0 20049.42 20 -7 0 
.4 P P F' 

5 0 0 20172.93 -8 0 

1- 5 BAND 

1 0 0 0 
:2 p P P 
3 0 0 19182.31 15 -2 0 

" p p p 
!5 0 0 19310.06 15 4 0 

2- o BAND 

1 0 0 0 25218.34 14 -3 
2 P P P 
3 0 25120.35 14 10 0 25208.94 32 5 0 25327.94 26 -1 
4 P 25133.10 38 -1 P P 
5 0 25153.49 32 12 0 25294.86 14 -4 0 
6 P 25185.25 14 0 P 25350.27* 26 -6 P 

2- 1 BANO 

1 0 0 0 24276.59* -19 
2 P P 24239.20 14 -2 P 24329.60 16 -1 
3 0 24182.12 41 -12 a 24270.85 23 -3 a 24389.95 18 1 
4 P 24197.85 16 -2 P 24312.34 15 -2 P 24461.64 13 -2 
5 0 0 0 
6 P P 24422.58 28 4 P 

2- 2 BAND 

1 0 0 0 23354.44* 29 -9 
2 P P 23318.19 -4 P 23408.52 21 -10 
3 0 23263.07 27 -4 0 23351.70 -5 0 
4 P 23281.17 28 -1 P 23395.76 9 P 
5 0 23308.01 23 9 0 23449.46 20 1 0 23631.12 7 
6 P 23347.29 -6 P 23512.32* 85 -11 P 
7 0 0 23584.34 -5 0 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 319 

3F::t:·2B J(3d) Ill,.::t: - B(2p) I~ Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

3F+ 3F- 3F+ 

3- o BAND 

1 0 0 0 
2 P P 26639.70 20 -4 P 26722.55 20 0 
3 a 0 26663.45 44 0 a 26773.19 20 -7 

3- 1 BANa 

1 a a a 25737.47 -4 
2 P P 25699.52 -4 P 25782.33 38 -4 
3 a 25642.96 -1 a 25725.40 -4 a 25835.22 44 -3 
4 P 25650.66 3 P 25759.51 0 P 25895.38 44 -1 
5 0 25666.89 :26 0 a 25802.44 62 7 a 
6 p 25691.21 2 P P 

3- 2 BAND 

1 a a a 24815.34 19 8 
2 P P 24778.56 18 -1 P 
3 Q 0 0 
4 P P 24842.83 19 P 
5 Q 24753.24 22 a 0 

3- :3' BAND 

1 0 0 0 23911.13 16 -7 
:2 P P P 23958.43 -2 
3 0 23822.52 23 -7 0 23905.05 19 -1 0 
4 D D 23Q43.94* 4G 0 P 
5 0 23856.90 -1 0 0 

3- 4 BAND 

1 Q 0 0 23024.80 21 15 
2 P P 22990.20 9 P 
3 Q 22938.60 -2 0 23021.07 21 -2 0 23130.87 -3 
4 p P P 
5 0 22977.42 -6 0 23112.89 -7 0 

3- 5 BAND 

1 Q 0 0 22155.11 -3 
2 p P 22121.58 2 P 
3 Q 22071.46 20 0 0 22153.97 10 4 0 22263.83 25 9 

'" r 22007.75 2 P p 

5 Q 22114.58 9 0 0 

3- 6 BAND 

1 (1 0 0 21302.39 t~ " 2 P P P 
3 0 21220.91 15 -5 0 21303.45 25 2 0 
4 P P 21347.80* 59 -6 P 
5 0 21268.04 25 2 0 0 

3- 7 BAND 

1 Q 0 0 
:2 P P p 
3 0 0 0 20579.17 -1 

3- 8 BAND 

1 0 D 0 
2 P P P 
::3 0 0 0 
4 P p P 
5 Q 19623.49 15 Q 0 
6 P P P 
7 0 19710.40 15 7 0 0 
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320 FREUND, SCHIAVONE, AND CROSSWHITE 

3F:!:·2B J(3d) Ilia:!: - B(2p) I~ Continued 
--_._-- -------_._--_ .. _-

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

3F+ 3F- 3F+ 

3- 9 BAND 

1 0 D 0 
2 P P P 18895.20 -6 
:3 0 0 0 
4 P P P 
5 0 0 0 19108.57 15 -7 

4- 1 BAND 

1 0 0 0 27136.00 20 -8 
2 p P P 
3 a 27041.52 20 -2 0 271 1"f • 93 ::ltl -4 U :If:l1tl.67 44 -5 

4- 2 BAND 

1 0 0 a 26213.84 44 1 
2 P P 26177.26 38 -1 P 26253.35 38 0 
3 0 26122.42 38 0 26198.84 50 0 0 26299.56 44 -3 
4 P P P 
5 0 26136.70 32 0 0 a 

4- 3 BAND 

1 0 0 0 
2 P P P 
3 0 0 25297.59 26 0 0 

4- 5 BAND 

1 0 0 D 23553.76 5 
2 P P P 
3 0 0 23546.50 22 4 0 
4 P P P 
5 0 23498.06 10 0 0 

4- 6 BAND 

1 0 0 0 22700.93 22 0 
2 P P P 22744.54 25 5 
3 0 0 22695.95 -1 D 22796.66* 52 -5 
4 P P P 
5 0 22651.50 25 D 0 

4- 7 BAND 

1 0 0 0 
2 P P 21833.09 2 P 
3 0 0 21861.91 15 1 0 21962.63 -2 

3P+·2C= J(3d) IAt - C(2p) In; 
--.-~.-~ ..... 

N" SVM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

2C+ 2C- 2C+ 

0- o BAND 

1 0 P 0 13337.72 62 -1 
2 P 0 13276.60* 57 3 P 13377.89 50 -7 
3 0 13183.17 59 7 P 13286.90 50 -4 0 13420.64 49 1 
4 P 13162.38 49 0 D 13300.36 54 1 P 13465.05 36 -1 
5 0 13145.05 52 1 P 13316.19 43 -2 0 13507.23 37 2 
6 P 13130.56 34 0 0 13330.53 45 1 P 
7 0 13115.21 53 4 P 0 13605.24* 46 
8 P 13118.96* 48 -2 0 13375.30 27 -5 P 
9 0 13101.58 25 -5 P 13333.29 24 0 0 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 321 

3P-2C± J(3d) 16.: - C(2p) In;: Continued 
.-•.. _------- -_.- -- .. -------

N" SYM P-BRANCH 15 O-C SYM Q-BRANCH I5 O-C SYM R-BRANCH 15 o-c 

2C+ 2C- 2C+ 

0- 1 BAND 

1 0 P 0 11677.23 26 -7 
2 P 0 11618.46 23 1 P 11719,77 26 5 
3 0 11528.24 26 17 P 11632.07 22 -7 0 11765'.57 2.5 -'3 
4 p 11511,78 19 -1 0 11650.01· 33 -4 P 11814.50 20 3 
5 0 11500.03 21 6 P 11671.51* 46 1 0 11862.20 6 
6 P 11492.205+ 2 0 11692.3:5 21 -4 P ,'S2B.Q5 33 -13 

0- 2 BAND 

I 0 P 0 
~ p 0 F' 10129,31 3!l 
3 0 9941.16 29 5 P 0 
4 P 0 10067.32 24 -3 P 

I- I BAND 

I 0 P D 13263.58 65 6 
2 P 0 13204.72" 69 5 P 13293.45 46 -3 
3 0 13114.42 51 13 P 13205.89 56 - I 0 13331,01 52 8 
4 P 13085.55 33 0 0 13215.42 57 4 P 13378.50 43 7 
5 0 P 13235.48" 48 2 0 
6 P 13056.38'" 47 18 0 P 

1- 3 BAND 

1 0 P 0 
2 P 0 p 

3 0 10007.68 19 8 P 0 

2- 1 BAND 

1 0 P 0 1470<:.04 51 1::1 

2 P 0 14727.33" 51 1 P 14817.14" 42 1 
3 0 14636.92 33 -2 P 14729.49" 51 -6 0 14844.73 33 9 
4 P 14609.17 47 -3 0 14729.11 42 2 P 14872.97 -2 
5 0 14579.06 42 5 P 14729.99 28 -3 0 14902.11 -3 
6 P 14550.86"" 37 10 0 P 

2- 2 BANO 

1 0 P 0 13193.51 68 -8 
2 P 0 13136.84 65 -10 P 13226.73 55 :2 
3 0 13049.84 -14 P 13142.50* 55 0 0 13257.67 56 -1 
4 P 13026.69 51 0 0 13146.42 59 3 P 13290.48 46 0 
5 0 13002.72 55 1 P 13152.77 50 -4 0 
6 P 0 13161.77* 49 -I P 

2- 3 BANO 

1 0 P 0 11667.56· 57 -17 
2 P 0 11613.09 33 -10 P 11703.08 28 -7 
3 0 11530.08 30 -17 P 11622.02 35 0 0 11737.95 23 0 
4 P 11515.07 ::l:1 -5 0 l1G30.2G 05 -1 P 
5 0 P 11641 .96 26 -2 0 

3- o BAND 

1 0 P r. 179.07.'34* 2G \ 

2 P 0 P 17928,11 29 -2 
3 0 p 0 17945.13* 51 15 

3- 2 BAND 

I 0 P 0 14654,34* 2 
2 P 0 14597.67 47 0 P 14679.44 42 -3 
3 0 14510.66 33 -5 P 14595,21 42 -5 0 14703.02 47 3 
4 P 0 14591.69* 51 -1 P 
5 0 14448.01 28 -1 P 0 

3- 3 BAND 

1 0 P 0 13128.47 73 1 
2 P 0 13073.91 63 -1 P 13155.89 56 -2 
3 0 12990.94 50 -4 P 13074.70 58 -8 0 
4 P 12968.89 45 11 0 13075.56 61 -2 P 13213.53 45 -1 
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:422 FREUND, SCHIAVONE, AND CROSSWHITE 

3F+-2C± J(3d) I~: - C(2p) In; Continued 
-----~---.---.. -~ .. -----..... -~--~----.-.-----~~.- .. ---------
N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

2C+ 2C- 2C+ 

3- 4 BAND 

1 0 P 0 11669.74'" 51 -7 
2 P 0 11615.85* 54 -4 P 11694.80* 35 -11 
3 a 11533.33 0 P 11619.86 43 -12 0 
4 P a 11625.00 37 2 P 

4- 4 SAND 

1 a P 0 13068.37 65 -1 
2 P 0 13014.49 60 3 P 
3 a P 0 
4 P 12902.66 46 -2 0 P 

3r-2C± J(3d) 1~8 - C(2p) Ini' 
.. - ----... -.-----~ .. ~--... --

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

2C- 2C+ 2C-

0 o OAND 

1 P 0 P 13337.4S 58 -9 
2 0 P 13275.23 52 -6 0 13376.40 56 -3 
3 P 13184.23 33 -4 0 13282.S4 57 -2 P 13416.30 44 -4 
4 13 1311;2.1;7 52 1 P 1~?"'1 77 4R 1 0 13456.30 44 0 
5 P 13142.90 51 -3 0 13300.97 52 -2 P 13495.52 39 -S 
6 0 13124.23- 51 -7 P 13309.92 44 -4 0 13533.53 30 7 
7 P 13106.23 28 -7 0 13318.17 45 6 P 13569.62 21 -1 
B 0 13088.28 33 5 P 13325.79 30 2 0 
9 P 13070.13 33 12 0 13329.82 32 0 P 

0- 1 BAND 

1 P 0 P 11677. 16 25 1 
2 0 P 11616.98 26 -7 0 11718.30 21 -1 
3 p 11529.63' 32 11;; U 11b:':/.<17 23 4 P 1 17t! 1.t!4 18 10 
4 0 11512.37 21 -1 P 11641.10 27 -9 0 
5 P 11498.17 18 -5 0 11655.90 24 -2 P 11850.S7 21 7 
6 0 11486.18 17 1 P 11671.51* 46 -13 0 11895.44· 41 11 
7 P 11475.77* 37 -19 0 P 
8 a 1146G.~9 17 0 I' 0 

0- 2 SAND 

2 0 P a 
3 p 0 P 
4 0 P 0 
5 P 0 P 
6 0 P 0 
7 P 9912.87- 80 3 0 P 

I- I BAND 

1 P a p 13263.S5 58 6 
2 0 P 13203.8S* 64 10 0 13298.S3 60 1 
3 P 13116.30 48 9 0 13208.51- 71 -3 P 13334.43 50 '5 
4 0 13092.99 55 U P 1;;l:.114.11...' 53 7 0 1336$.89 49 -4 
5 P 13071.09" 50 3 0 13219.85 54 0 P 13404.70 48 4 
6 0 13050.14" 55 4 P 0 13438.15 32 4 
7 P 13029.68 31 -4 0 P 
8 0 1300S.36 35 -4 P a 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 323 

3F-·2C:i: J(3d) ILlg - C(2p) In';: Continued 
---------.-----------~------.-------.---,--.~-- .-----~-----

N" SYM P-BR.lJNCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

2C- 2C+ 2C-

3 BANa 

1 p 0 P 
2 0 P 0 
3 P a p 
4 0 P 0 
5 r> 00S3.07* 24 5 0 r> 

2- o BAND 

1 P a p 
2 0 P 0 
3 P 0 P 
4 0 P 0 
5 P 0 16365.56 -5 P 
co 0 p 0 
7 P 0 16339.96 -19 P 

2- 1 BAND 

1 P a p 14786.90 47 6 
2 0 P 14726.73 42 -1 0 14816.06* 51 10 
::) ... 14C3S.1G 213 0 0 1472~.G1 47 :3 F' 141344.01 23 0 
4 0 14610.04 37 1 P 14723.70 37 1 0 14870.63 23 1 
5 P 145BO.69 33 -3 0 14720.55 37 1 P 
G a 14550.86* 37 7 P 0 

2- 2 BAND 

1 P a p 13194.28* 65 1 
2 0 P 13136.36 57 4 0 13225.58 63 0 
3 P 13052.13 47 2 a 13138.58 65 -4 P 13256.97 51 -2 
4 0 13027.35 55 2 P 13141.16 55 -2 0 13287.95 49 3 
5 P 13003.46· 51 -5 0 13144.22 56 -2 P 13317.72 22 -17 
G 0 12980.17 50 -1 P 0 13346.61 36 -5 
7 P 12957.10 34 6 a p 

2- 3 BAND 

1 P a p 11668.45* 41 11 
2 0 P 11612.80 32 4 0 11701.83 36 0 
3 P 11531.61 23 -2 0 11618.84 43 -5 P 11736.48 24 -3 
4 0 11511.17 30 -4 P 11630.53* 40 2 0 
5 P 11492.68 24 0 0 P 
6 0 11475.77* 37 -2 P 0 
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;U4 fREUND. SCHIAVONE, AND CROSSWHITE 

3F-·2C= J (3d) I bog - C (2p) In: Continued 

N" SYM P-BRANCH 15 o-c SYM Q-I3RANCH 15 o-c SYM R-BRANCH 15 o-c 

2C- 2C" 2C-

3- o BAND 

1 P 0 P 
2 0 P 0 
3 P 0 P 
4 0 P 0 
5 P 17672.49 32 -9 0 P 

3- 1 BAND 

1 P 0 P 16246.99* 65 19 
2 0 P 16187.13* 45 5 0 
3 P 16099 41 -'" n p '''201.2' 4'; 2 
4 a 16064.68* 36 9 P a 
5 p 0 16159.77 -3 P 

3- 2 BAND 

1 P 0 P 14654.66* 51 5 
2 0 P 14596.63 42 -3 a 14680.16* 47 :2 
3 P 14512.41 19 -4 0 P 
4 a p a 14727.18 0 

3- 3 BAND 

1 P a p 
2 0 P 13073.13 57 3 a 13156.43 63 4 
3 P 12991.95 39 -2 0 13073.47 64 2 P 13183.64 53 -2 

" 0 120<:;5.79 50 :: p 13077.63 03 -3 0 13210.98+ 415 -8 

3- 4 BANa 

P a p 11668.45* 41 -5 
:2 a p 11"'2.01:1 30 -1 0 l1C;;Q9.2Q* 28 2 
3 p 11537.07 32 -10 0 11615.85* 54 5 P 11728.86 22 0 
4 0 11515.22 32 5 P 11619.50 32 -9 a 
5 p 0 P 
6 a 11476.26* 86 9 P a 

4- 4 BAND 

1 P 0 P 13067.19· 62 -1 
2 0 P 13010.81 53 1 0 13090.89 62 0 
3 P 12935.85 36 -2 0 13008.37 65 4 P 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 325 

2a-2c± a(2s) 3};t - c(2p) 3n.: 

"'" SVM I"'-BRANCH IS o C SYM Q ORANCH I~ O-C 3YM R-6RANCH I!:l O-C 

2C+ 2C- 2C+ 

3- o BAND 

1 0 5371.56 49 - 1 P 0 
:2 P 0 P 
3 {) 5'309.95 1(;'3 9 P 0 

4- 1 BAND 

1 0 P 0 
2 P 0 P 
3 0 P 0 5444.36 56 -6 

4- 2 BAND 

1 0 P 0 
:2 P D P 
3 0 3627.82 52 4 P 3714.84 35 15 0 

5- 3 BAND 

1 0 P 0 
2 P D P 
~ n ~"'17.'5';l ';Ie; -0 p 0 

3a-2c± h(3s) 3};: - c(2p) 3n.: 
~----. -- _ .. _-_ .. 

N" SYM P-BRANCH 15 O-C SYM Q-BRANCH 15 D-C SVM R-BRANCH 15 O-C 

2C+ 2C- 2C+ 

2- 2 BANO 

1 0 16903.62 35 0 I" 16933.10 36 -1 0 16991.82 4'5 -3 
:2 P 16876.07 2 0 16934.91 4 P 17022.59 45 0 
:3 0 P 16937.53* 36 6 D 
4 P 16824.29 26 -5 0 16940.64 -2 P 
5 0 16799.99 34 3 P 0 

3- 3 BAND 

1 0 16861.16 42 0 P 1688B.69* -1 0 16943.73 39 3 
2 P 16833.66 36 2 D 168BB.69" 1 P 16970.85 40 5 
3 0 16806.34 40 -3 P 16888.62 50 1 0 16997.39 40 -4 
4 P 16779.23 30 -7 a 16888.39* 1 P 
5 0 16752.47 32 4 P 0 

4- 4 BANa 

1 0 16815.77* 43 0 P 16842.09 37 0 D 16894.55 35 1 
2 P a 16841 .53 46 1 P 16919.80* 30 -8 
3 0 16761.98* 46 5 P 16840.56 38 0 0 
4 P 16134.96 34 0 D 16839.17* 54 7 P 16967.82 23 2 
5 0 16707.91 36 0 P 16837.23 28 1 D 
6 P 16680.86 26 0 a p 

4- 5 BAND 

1 0 15374.88 42 -5 P 15401.25 0 D 
2 P 0 15402.50 28 0 P 
3 0 P 15404.38 25 0 D 
4 P a 15406.84 34 0 P 
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~ (0) 

'U 
I\) 

::T 
0) 

'< 3b-2a e(Jp) 31.:: - a(2s)31.:: 3b-2a e(3p) 31.:: - a(2s)31.:: !" Continued 
0 
::T ----------_._-_.- --_ ... -~. ---_. - --- -------------------
CD 

~ N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH IS o-c R-BRANCH 15 o-c 
:u 
II 
C 

0- 0 BliND 0- 4 BAND 

III ... 0 0 11676_18 79 0 0 J) 

< I P 11615.56 73 0 11696.42 76 1 1 P 

fi!. 2 0 11575.42 92 1 11709.84 86 2 2 0 4872.24 32 -4 

.... 3 P 11528.92 80 - 1 11716.42 74 0 3 P 

!"- 4 0 11476.26" 86 0 11716. 16 79 - 1 4 0 4670.39 29 26 

Z 5 P 11417.68 70 -1 11709.10 1 ." 
!=I 6 0 11353.39 69 -2 11695.29 66 - 1 1- 0 BAlm XI 
.::a ., P 11283.69 54 1 11674.85 53 -1 ." 
.... 8 0 11208.81 45 -1 11647.90 55 1 0 0 13163.42 62 0 c: 
ID 9 P 11129.07 36 -1 11614.61 37 2 1 P 13103.86 56 - 1 13181. 55 59 1 Z 
CD P U1 10 D 11044.77 35 1 11575.13 -2 2 0 13062.65 71 -1 13191.82 71 2 

11 P 10956.11* 60 -3 11529.63* 32 -2 3 P 13014.06 6"1 0 13194.28* 65 9 fJ) 

12 0 10863.61 46 -2 11478.34 35 - 1 4 0 12958.25 7"1 1 13188.69 61 -1 (') 

13 P 10767.38 32 -1 11421.52 25 -2 5 P 12895."11* 62 -5 13175.35 51 -1 :::E: 
H 0 10667.75 38 0 11359.31* 32 -2 6 0 12825.93* 62 -1 13154.28* 52 -2 :; 
15 P 10564.82 48 -2 11292.05 23 -2 7 P 127'19.93'" 51 -2 13125.60 36 -1 < 
16 0 11219.86 23 :3 8 0 12667.77 51 -5 13089.40 31 -3 0 
11 P 11143.03 16 0 9 P 12579.79* 59 -4 13045.94 21 -4 Z 
18 0 11061 .71 27 0 10 0 12486.25 37 -5 12995.36 56 -4 1" 
19 P 11 P 12387.49 29 --4 12937.93* 52 2 » 
20 0 1C886.83 28 12 0 12283.83 40 -5 12873.70 22 -4 Z 
21 P lC793.50 23 13 P 12175.65* 92 0 12803.05 17 -5 C 

14 0 12063.08* 29 -6 (') 
0- BAND 15 P 11946.56 21 16 12643.47 29 -2 :0 

16 0 11826.33 28 2 12554.99 23 0 0 
0 0 9861.25 63 -2 17 P 11702.80 23 0 12461.12* 41 -3 fJ) 

1 P 9801.83 39 0 9882.69 56 1 18 0 11576.35 25 0 fJ) 

2 0 9764.01 58 0 9898.43 80 1 =E 
3 P 9720.99 55 0 9908. "19 64 1 1- BAWD :::E: 
4 0 9672.98 6S :2 9912.87* 80 0 :::':i 
5 P 9620.15 58 1 9911.55 59 1 0 0 11348.52 66 0 ." 

6 0 9562.74 66 0 9904.63 66 0 1 P 11290.14 66 0 11367.81 65 0 
7 P 9500.95'" 64 -1 9892. 14 41 0 2 0 11251.26 70 0 11380.39* 73 -1 

8 0 9435. 16 64 2 9874.27 47 6 3 P 11206.13 61 1 11386.25 64 0 
9 P 9365.50 50 3 9851.00 36 2 4 0 11154.94 61 0 11385.38 67 -2 

10 0 9292.16* 64 -6 9822.65 39 4 5 P 11097.91 42 0 11377.81 57 0 
11 P 9789.24 36 3 6 0 11035.27 42 0 11363.62 57 -1 

12 0 9750.95'" 43 11 7 P 10967.21 66 -2 11342.90 32 1 
13 P 9708.08 31 0 8 0 10894.16 70 2 11315.77 32 2 

14 0 9660.76 37 0 9 P 10816.25* 52 3 11282.39 25 2 
15 P 9609.11 27 0 10 0 10733.78 47 2 11242.89 24 3 
15 O. 9553.40 34 -2 11 P 10647. 12 34 3 11197.46 19 -1 

17 P 9493.80 26 2 12 0 11146.31 8 

13 0 9430.50 31 2 13 P 11089.60 20 -4 

19 P 9363.60" 65 14 0 11027.63 25 -10 
15 P 10960.53 18 0 
16 0 10888.58* 35 0 
17 P 10811. 91 20 1 
18 0 10730.73 21 0 



3b~2a c(3p) 3~ - a(2s)3'};t Continued 3b-2a e(3p) 3~ - a(2s)3'};: Continued 
- -------- ----~.--------

N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH IS o-c R-BRANCH IS O-C rn 
r rn 

1- 2 BAND 2-' 0 BAND 0 
-t 
:D 

0 0 9602.73 62 :;; 0 0 14583.13 - 1 0 
1 P 9545.47 0 9623.15 59 1 P 14524.66 51 2 14599.12· 51 -3 Z 
2 0 9508.86 71 1 9638.02 68 2 0 14482.40 51 2 14606.21 51 -3 0 3 P 9467.15 67 2 9647.27 64 1 3 P 14431.65 5,1 -2 14604.40 51 -3 en 4 0 9420.48 73 2 965.0.92 68 () 4 0 14372.71 51 3 14593.61 51 -5 -g 
5 P 9369.07* 68 2 9648'.98 62 :3 5 P 14305.69 42 -1 1457"4.05 -3 m 
6 0 9313.15 71 3 9641·.51* 66 :3 6 0 14230.90 0 14545.76 5·1 1 0 
7 P 9252.91 67 4 9628·,. 56 56 :3 7 P. 14'148.66 42 -1 14508.77 31' --3 -t 
8 0 9·188'.63 68. 2' 9610.26 61 4 8 0 14059.28 34 1 14463.47* 51 6 :D 
9 P. 9120.74.* 64 19 9.586.72 4.9. 2 9 f> c: 

10 0 9048.97 66 3 9558.06 54' .2 10 0 13860.22, 21 -6 3: 
11 P 8974.09 56 2 11 P 13751.08 23 -20· ). 
12 0 8896.20 54 2 9486.04 49 () 12 0 Z 
13 P 8815.48 36 -1 9442.99 37 5 13 P C 
14 0 8732.34 34 0 9395.50 42 0 14 0 13387.70* 24 -2 m 
15 p 8646.tll 20 5 9343.82 35 -3 15 P 13255.29 21 -2 Z rn 16 o. 8559.70 23.' 9287 .. 92 36 -23 16: 0 13117.75 15 0 :D 

1- 4 BAND 2- BAND 
G) 
~ 

0 0 0 0 1276B.23 71 -1 
r rn 

1 p 1 P 12710.89 62 -2 12785.40* 67 -2 < 
2 0 2 0 12670.95 74 -3 12794.83 7.4 -1 rn 
3 p 3 P 12623.72 73 -1 12796.47 65 -2 I"" en 
4 0 4 0 125.69.37 74 -1 12790.37. 72 1 6 f... 5 P 5 P. 12508.11 68 -4 12776.53 55 0 ." 

;-§! 6 0 6068.73· 53 6 0 12440.22 80 -1 1,2755.06 56 -2 C 
'< 7 P 12365.98 67 3 127:26.13 38 5 rn !II 1- 5 BAND 8· 0 12285.57 66 -2 12689.71 36 -2 c: 
(') 9 P 12,199.42· 60 1 126"'6'.13 37 1 -t :r 0 0 10 0 12'107.73 46 -1 12595.48 27 -1 rn CD 

? 1 P 11 P 12010.84 30 0 12538.09* 55 9 :D 

~ 
2 0 12 0 11908.99* -1 2 
3 p 4649.22 35 -23 13 P 3: 

!i' 
4 0 4615.76 43 -5 14 0 

15 P 12244.28 25 0 
§r 
< 
l! .... 
!'" 
z 
P 
:"" 

iD c.:I 
CD I\) 
III .... 
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CD 

~ 3b-la e(3p) 3~ - a(ls)3l;: Continued 3b-la e(3p) 3~ - a(2s)31;: Continued :u 
~ --- . -----.-.------.------ .. --~.----

CJ 

J 
N" SYM P-BRANCH 15 o-c R-BRANCH 15 O-C N" SYM P-BRANCH 15 o-c R-B"ANCH IS o-c 

~ 2- 2 BAND 3- BAND 

- 0 0 11022.43 31 0 0 0 14120.06 58 0 ~ 
Z 

1 P 10966.20 56 -4 11040.76 31 1 1 P 14063.82 53 1 14135. 10 56 -2 
:2 0 10928.58 84 1 11052.45 35 2 2 0 14022.81* 74 I 14141.34 65 0 ." 

9 :0 
~-

3 P 10884.75 77 1 11057.50 31 0 3 P 13973.43* 60 0 14138.72 55 -2 m 
4 0 10834.91* 92 1 11055.91* 33 3 4 0 13915.89 74 1 14127.32 58 0 C 

i 5 P 10779.31 73 2 11047.69 29 2 5 P 13850.40 56 0 14107. 18 48 1 Z 
UI 6 0 10718.08 79 0 11032.94 29 1 6 0 13777.19 58 0 14078.38 48 3 .P 

7 P 10651.63 54 4 11011.85* 22 13 7 P 13696.59 0 14041.04 28 1 en 
8 0 10580.09 49 3 8 0 13608.84'" -2 13995.32 30 0 0 
9 P 10503.87* 74 13 9 P 13514.37'" 40 1 13941.41 18 1 J: 

10 0 13413.34 28 1 13879.46 22 0 ;;: 
2- 3 BliND < 3- 2 BAND 0 

0 0 9344.17 65 Z 
1 P 9289.10 58 3 9363.60* 65 2 0 0 12374.24 79 -1 !" 
:2 0 9253.65 71 0 9377.52 1 1 P 12319.14 72 0 12390.44 76 -1 ,.. 
3 P 9213.15 67 1 9385.96· 71 6 2 0 12280.37. 90 -2 12398.93 90 0 Z 4 0 9167.75 72 2 9388.73 71 :2 3 P 12234.44 82 0 12399.73 74 -2 C 5 P 9117.63 65 0 9385.96* 71 -5 4 0 12181.40* 91 0 12392.85* 79 1 0 6 0 9063.03 69 2 9377.83* 93 -3 5 P 12121.51 75 -3 12378.31 65 0 :0 7 P 9004.14 67 -1 9364.29 59 1 6 0 12055.06* 77 2 12356.22* 66 2 0 8 0 8941.26 66 0 9345.40 62 0 7 P 11982.23* 64 0 12326.67 47 0 en 
9 p 8874.56 57 -3 9321.30 52 0 8 0 11903.36 63 3 12289.79 43 0 en 

10 0 8804.40 55 1 9292.16* 64 2 9 P 11818.69 42 0 12245.73 29 0 ::E 
11 p 9258.01 45 -9 10 0 11728.51 40 0 12194.64 30 0 J: 
12 0 9219.27 65 2 11 P 12136.71 33 -2 :::j 
13 p 9175.59 36 2 12 0 12072.16 31 -2 rn 
14 0 9127.59 48 2 

3- :3 BAND 
3- 0 BAND 

0 0 10695.97 35 -1 
0 0 15934.95 40 -1 1 P 10642.09 26 12 10713.27 31 -1 
1 P 15877.52* 35 -2 15948.83 38 -2 2 0 10605.48 45 1 10723.99 36 -2 
2 0 15834.19 44 -1 15952.74 47 0 3 P 10562.83 39 -1 10728.14 28 -1 
3 P 15781.36 39 -1 15946.66 37 -2 4 0 10514.23 41 0 10725.66 30 -1 
4 0 15719.18 44 0 15930.61 41 -1 5 P 10459.89 35 1 
5 P 15647.90 34 -5 15904.71 30 - 1 6 0 10399.96 34 -1 
6 0 15567.85 36 -1 15868.98 33 -4 
7 P 15479.28 22 -3 15823.70* 29 -5 
8 0 15382.54 25 0 15768.99 21 -1 
9 P 15277.92 28 -5 15705.21 19 20 

10 0 15165.86 19 -1 15631.99 -1 



3b-2a e(3p) 3'1;:- a(2s)3};; Continued 3b-Za e(3p) 3~ - a(2s)3};t Continued 
.----.. --. - .. -.-.-.---~ --- ----_. __ .- ---- .. ----

N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 

3- 4 BAND 4- 2 BAND 

0 0 9083.91 66 2 0 0 13657.15 48 1 rn 
1 P 9030.99 62 2 9102.32 64 4 1 P 13603.10· 48 -1 13671.18* 50 1 r 
2 0 8996.68 68 2 9115.21 66 1 2 0 t 3563.26" 48 -2 136745.45 50 0 rn 
3 p 8957.31 65 2 9122.62 64 2 3 p 13672.94* 48 - t ~ 
4 D 8913.07 65 2 9124.50 66 1 4 0 13458.95 74 3 13660.73" 48 1 ~ 
5 P 8864.09 65 1 9120.74* 64 -11 5 P 13394.73 59 -1 13639.84 48 3 0 
6 0 8810.64 65 0 9111.63 65 3 6 0 13322.93" 62 1 13610.25 48 ·4 Z 
7 P 8752.94 51 4 9091.39 63 5 7 P 13243.74 50 1 13572.34 35 3 0 
6 0 8691.19 50 0 9077.65 66 0 8 0 13157.44'" 53 2 13526.03 35 0 

~ 9 P 9 P 13064.34 28 1 13411.70 24 3 
10 0 9022.69 58 3 10 0 12964.75 27 0 13409.85 24 0 rn 

3- 6 BAND 4- 3 BAND ~ ::a 
0 0 0 0 11978.85 12 -2 C 
1 P 6003.21 52 -17 1 P 11925.93 66 - 1 11993.99 69 -1 :i!: 
2 0 5973.45 61 9 2 0 li888.34 79 -2 12001.49 78 -4 » 
3 p 5940.42 43 3 3 P 12001.34 -1 Z 
4 0 5904.63 58 -2 " 0 11791.73 80 -2 11993.54 70 -1 C 

5 P 11733.08 71 0 11978.13 59 -2 m 
3- 7 BAND 6 0 11667.86 16 1 11955.20 56 '-2 Z 

7 P 11596.26 61 -3 11924.84 34 -3 m 
~ 

0 0 8 0 11518.61 60 -1 11887.22 33 - 1 Ci') 
1 P 465G.56 49 -13 9 P 11435.14 34 -4 11842.51 25 -1 -< 
2 0 4676.05 47 5 10 0 11346.20 30 -2 11791 .31 31 -1 r 
3 p 4693.05 38 8 11 P 11252.15 21 -1 m 
4 0 4707.58 30 3 < 

4- 4 BAND m 
4- 0 BAND lii 

0 0 0 
~ 0 D 1 P 10314.98 4 10383.01 23 1 

1 P 17229.56 26 -1 2 0 10279.56 23 1 10392.70 30 -2 " 'V 
~ ::r 2 0 17230.24* 32 -2 3 P 10238.01 21 0 10395.82 23 2 

'< 4 0 lQ190.57 18 0 10392.36 25 -1 !" c: 
0 4- BAND 5 P 10137.32 24 4 10382.36 20 1 -t 
::r 6 0 10078.67* 65 15 rn 
~ 

0 0 15402.95 49 0 ::a 
~ 1 P 15347.75 51 -3 15415.83 48 -1 2 
J:I 2 0 15305.67 51 -2 15418.85 55 -1 :i!: 
~ 3 P 15254.16" 51 1 15411.95 47 1 
0 4 0 15193.36 51 -4 15395.19 50 -1 ... 

S P 15123.59* 51 -1 15368.65 47 -2 .. 
6 0 15045.07 51 0 15332.45 51 1 

<: 7 p 14958.08 42 -1 15286.68 37 1 0 ,... 8 0 14862.89 42 -6 15231.60 31 4 

,II> 9 P 14760.04* 47 4 

Z 10 0 14649.61 33 4 
? 
~ 

~ 
c.) 

N 
'" co ::;-
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(1) 3b-2a cOp) 3};: - a(2s)l~: Continued 3b-2a eOp) 3~: - a(15P2;: Continued :<-
c 
I» -----.---------------------.. ----- --- .... __ . ---
i 
~ 

N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 

... 4- 5 BAND 5- 2 B!lND .!>-
Z 

0 0 P 8619.80 50 2 0 0 14869.06 51 -1 
." 
:Xl 

~ 
1 P 6769.05 39 2 8637.09 51 0 1 P 14816 .06' 5 1 -1 14881.02* 51 -4 m 

u; 2 0 6735.76 50 1 8848.96 62 2 0 14775.21 51 0) 14883.35 51 2 c: 
3 P 8697.48 42 0 8855.26 57 3 P 14725.04' 51 -1 14876.32 51 -2 Z 

CD ~c U1 4 0 8654.29 50 2 8856.11 64 4 4 0 14665.85 51 :; 14862.02 51 0 
5 P 8606.36 37 0 5 P 14598.08 51 -5 14823.45 37 en 
6 0 8553.91 38 0 8841.32 58 4 6 0 14524.31 47 9 14789.21 51 ·4 0 
7 P 8497.23 27 0 7 P 14427.35 47 -I % 
8 0 8436.45 24 3 8 0 14336.40 37 2 ); 

< 
4- 7 BAND 5- 3 B.~ND 0 

Z 
0 0 0 0 13190.80· 61 0 ~m 
1 p 5869.36 45 1 P 13138.89 56 -1 13203.89* 64 0 » 
2 0 2 0 13100.29 73 <) 13208.5P 71 10 Z 
3 P 5808.33 69 -5 3 P 13053.47 63 2 13204.72* 69 -2 C 
4 0 5773.66 57 3 4 0 12998.65 74 2 13194.85 0 0 

5 P 12936.46 58 -1 13161.77" 49 -1 :Xl 
4- a BAND 6 0 12669.14 57 -1 13134.15 52 -3 0 

7 P 12779.87 42 -5 en 
0 0 8 0 12697.55* 51 -3 fI) 

1 P :e 
2 0 5- 4 B~ND :::t 
3 P ~ 4 0 4630.31 28 -15 0 0 11578.71 65 0 

1 P 11527.91 59 1 11592.90 63 1 
5- BAND 2 0 11491.48 70 -:> 11599.63* 69 3 

3 P 11447.91 64 I 11599.17 59 -2 
0 0 16614.88 34 0 4 0 11397.45' 67 -:> 11593.66 57 -1 
1 P 16560.81'" 41 7 16625.75* 37 5 P 11340.67 57 .:) 11565.96 43 -2 
2 0 16517.58* 51 -4 16625.75* 37 I 6 0 11279.83 48 1 
3 P 16464.04* 48 0 16615.41 I) 7 P 11198.05' 27 2 
4 0 16400.33* 50 5 16596.53 38 :I 8 0 11124.20 31 -4 
5 P 16327.00 45 1 16552.26 47 -4 ------6 0 16246.39 55 2 16511.39 40 -1 -.-----~,. .. -----
7 P 16141.75 34 3 
8 0 16041.98 7 



3b-2a e(3p),3};: - a(2sPl;: Continued 3b-2a e (3 p) 3~ -,l(2s) 3};: Continued 
. _--_ .... _._ .. _-_.-.. _- .. -.-._.-:----_ .. __ .. _--_ ..... -.. - ,------- .--------.. -. ---_ ... __ .----_ . 
N" SY,M P-BRAN<H 15, a-c R-BRANCH' 15' a-c, N" SYM P-'BRANCH IS o-c R-'BRANCH IS o-c m ,... 

m 
5- 6 BAND 6- 3 BAND 

(') 
-f :a 

0 0 8548.99 23 0 0 a 14328.07 51 0 
1 P 8500.34 18 3 8565.,34 23 4 1 P Z 
2 0 8468.16 25 -2 85'76.34 31 4 2 a -"1"""- (; 
3 P 8430.98 19 -2 85,82,.29 26 0 3 P 14188.08 55 - 1 14329.70 47 3 en 4 0 8388,.97 0 -8 8585".24 27 -3 4 0 14129.28 62 -2 " 5 P 8568.16 21' -8 5 P 14061.40 53 0 m 

6 a 13984.64 * 55 -2 ~ 5- 8 BAND 7 P 13899.30 44 - 1 
8 a 13805.59 44 -3 :a 

c: 0 0 5774.40 51 8 9 P 13703.95 46 4 !: 1 P 5792'.65 49 -11 
2 a 5699.92 61 6 5807.92 65 -6 6- 4 BAND Jilt 
3 P 5668.94 52 -7 58:20.33 63 3 Z 
4 0 5635.41 58 -13 5831.63 51 -13 0 0 12715.96 59 -1 0 

1 P 12666.45 54 ,0 12727,52 58 -1 m 
6- 1 BAND 2 0 12628.72 10 -2 12730,2,5 65 -2 Z 

m 
3 p 12582.57* 62 3 12724;13 56 1 :a 

0 0 17752.,14 29 0 4 0 12528.11 11 - 1 12709,17* 61 -1 ~ 
1 P 17760.37 26 0 5 P 12'465.61 11 1 12685.40* 59 3 < 
2 0 17756,.43 37 2; 6 0 12395,.29* 14 -4 12652.88 49 -1 ,... 
3 P 17598.69 23 17.740.31 30 5 7, P 12317.46 59, 4 12611.72 32 1 m 
4 a 17712.02 30 1 8 a 12232.29 67 1 < 
5 P 17671.69 17 0 9 P 12140.58* 56 1 m 
6 0 17361.93 5 17619.48 20 4 1;; 

6- 5 BAND <:> 
~ 6 .. ' 2 BAND 

" 'tI 0 0 11168.97 25 0 0 ::r 0 a 16006.33 45 0 1 P 11120.54 21 0 11181.63 24 1 m 
~ 1 P 15954.53 36 -3 160HL6'8 43 -2 2 0 11084.99 26 3 11186.50 29 1 c: 
(') 2 0 15912,.45 48' -2 160'14 .02 52 2 3 P 11042.06 24 5 1118'3.60 21 1 iii ::r 3 p 15859.65 40 -4 16001.29 2 4 a 10991.83 58 1 11173.08,* 54 20 
CD 4 0 157'96.45 47 -1 15977.48 -5 5 P 10934.69 45 1 H154.47 2 :a 
? 5 P 15723.15 34 10 15942.82 37· -1 6 0 101370: 75 51 3 11128.28' 19 0 2: ::u 6 0 15639.74 38 1 15897.29 36 0 7, P 10800.49* 59 24 11094.52 18 -2 !: CD 
:"" 1 P 15546.77 24 2 15841.02 29 -2 8 a 10723.44- 37 2 

lii' 8 0 15444.40 29 -2 , 9 P 15333.06 23 0 

< 
~ ... 
~ 
z p 
.;;.. ... Co) 
UI Co) co ..... 
(II 



~ W 
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.i 
.., ,. 

0 
:r 

~ 3b-2a c(3p) 3~ - a(2s)31;: Continued 3b-2a e(3p) 3~ - a(2s)31:: Continued 
:II ---_ .. _---_._--- ----_. -- ---------- ."-----
!1 N" SYM 
C 

P-BRANCH IS o-c I!-BRANCH IS o-c N' SYM P-BRANCH 15 o-c R-BRANCH 15 o-c 
III 
jr 

~ 
6- G BAND 7- 5 Bl!tNO 

... 0 0 9686.26'" 41 0 0 12226.43 64 0 
~ 1 P 9638.89 34 3 9699.96 39 2 1 P 12179.24 59 1 12236.69 61 2 
Z :2 0 9605.43 47 -1 9706.98 1 2 0 12142.43 70 1 12238.23 66 3 
P 3 P 9565.65 45 1 9707.18 51 -4 3 P 12097.07 65 1 12229.90 60 2 
~ 4 0 9519.72 55 0 9700.77 50 -1 4 0 12043.56 68 3 12213.05 62 3 

;) 5 P 9467.84 46 -2 9687.61 41 -2 5 P 11980.97 62 0 12187.11* 48 - 1 
6 0 9410.18* 54 -2 9667.77 46 1 6 0 11910.89 63 3 12152.18* 48 2 "TI 

C» :D CJI 7 P 9347.01 43 -3 7 P 11832.93 49 I 

'" 8 0 9278.49 48 1 8 0 11747.34 47 4 12057.16 26 0 c: 
Z 

7- :l BAND 7- 6 BAND ,P 

0 0 17063 . 80* 35 0 0 rn 
0 

1 P 17013.28 25 -3 17070.76* 44 1 P X 
2 0 16969.96 38 3 17065.72 38 2 0 10662.87 20 -3 10758.65 23 -3 • 3 P 16914.75 34 1 3 P 10620.62 31 -"I' < 4 0 16848.20 36 2 4 0 0 
5 P 16769.37 29 2 16975.52 23 2 5 P Z 
6 0 16679.92* 35 5 16921.17 30 0 6 Q 10450.31 18 -3 .rn 

7- :3 BAND 7- 7 BAND 
,. 
Z 

0 15385.51 47 0 0 9324.68 44 -2 C 
0 0 1 P 15336.14' 51 0 15393.58 45 0 1 P 9279.58 39 3 9337.03 44 4 :D 
:2 0 15295.01 51 0 15390.76" 50 -3 0 3 P 15243.14 51 0 15375.95 51 - t 8- 2 BAND rn 
4 0 15181.01 51 0 15350.47 51 -3 rn 
5 p 15107.67 51 -2 15313.84* 51 0 0 0 18032.46 20 3 :e 
6 0 15024.77* 51 -3 15266.09 47 1 P 17983.31 22 5 18036.74 2 X 
7 P 14931.94 42 -4 15207.29 42 0 2 0 17938.56 28 -1 18027.37 23 -1 =t 
8 0 14829.51 42 1 3 P 17880.71 22 0 18004.53 11 3 I'll 

4 0 17809.85 31 0 
7- 4 BAND 5 P 17726.27 25 -2 

0 0 13773.44* 54 8- 3 BAND 
1 P 13725.15 50 1 13782.59 53 
2 0 13686.21 1 13781.97 58 0 0 16354.21 35 5 
3 P 13637.61 48 2 13770.43 53 2 1 P 16306.13 30 4 16359.58* 32 3 
4 0 13579.82 50 -1 13749.30 74 -2 2 0 16263.67 43 2 16352.48* 40 2 
5 P 13718.06 52 2 3 P 16209.11 42 () 16332.95 32 5 
6 0 13435.46 55 -1 13676.73 -4 4 0 16142.67' 45 -1 16301.23* 34 0 
7 P 13350.10 45 1 5 P 16064.68* 36 5 16258.44 2 
8 0 13256.14 44 -2 6 0 15975.52 43 -I 

7 p 15876.55 33 -I 



3b.2a c(3p) 3~ - a(2s)1l:t Continued 3b-2a cUp) 3~ - a(2s)3l:t Continued 
----_ ... _-_ ... ----- ... ---- -_._.- "---_ .. ', '-_. _.'-_. - -_. 

N" SYM P-BRANCH IS o-c R-BRANCH 15 o-c N" SYM P-BRANCH IS O-C R-BRANCH 15 o-c 

m 
8- 4 BANO 8- 8 BAND r m 

0 0 14742.06 51 -1 0 0 8937.68 42 0 ~ 
1 P 14695.11* 51 2 14748.55 51 0 1 P 8894.92 32 -4 8948.44* 48 2 :::D 
2 0 14654.85 1 14743.63 51 -2 2 0 8951.95 -8 0 
3 P 14603.55 51 -1 14727.33* 51 -2 3 P 8824.63 36 -4 8948.44* 48 -2 Z 
4 0 14541.50 51 0 14700.02 51 -3 4 0 8779.4~" 45 -13 8938.02 52 -12 (; 
5 P 14468.77* 51 -6 14662.66 51 4 U) 
6 0 143B6.21 42 1 9- 3 BAND ." m 

8- 5 BAND 0 0 17219.55 41 5 ~ 1 P 17173.26 24 1 17221. 26 28 1 
0 0 13195.10 53 3 2 a 17128.97 32 -2 17208.74 42 4 :::D 

C 
1 P 13149.20 49 2 13202.65 51 1 3 P 17070.76* 44 -5 17181.71 33 -1 

~ 
2 0 13111 .08 59 2 13199.90 56 3 4 a 16998.91 33 - 1 17140.39 33 4 
3 P 13063.01 55 -2 13186.85 49 3 5 P 16913.44 26 - 1 17084.54 4 

,.. 
4 0 13005.21 60 1 13163.76 51 1 6 0 16814.66 24 1 Z 
5 P 12937.93~ 52 2 13131.71 27 1 C 
6 a 12861.63' 55 4 9- 4 BAND m 
7 p 12777.51 34 1 Z 

m 
0 0 15607.41 41 0 :::D 

8- 6 BAND 1 P 15562.25 30 0 15610.24 40 - 1 C) 
2 0 15520.17 44 -1 15599.88 47 - 1 -< 

0 0 11712.34 54 -1 3 P 15465.28 40 2 15576.21 39 4 r-
1 p 11667.56* 57 6 11720.96 74 0 4 0 15397.70 45 -4 15539.18 44 1 m 
2 0 11631.53 63 - 1 11720.35* 79 0 5 P 15317.70 47 5 15489.74 32 4 < 
3 P 11586.66 57 0 11710.48 44 3 6 0 15225.34 47 2 m r-
4 0 11533.10 62 0 11691.65 40 0 7 P 15120.78 37 3 U) 
5 P 11471.05 55 -4 11664.84 36 -4 0 

~ 6 0 11400.97* 55 -10 11634.64 -2 9- 5 BAND 'TI 
"1:1 7 P 11324.26 25 -3 C :T 8 0 11245.28 17 -10 0 0 14060.43 47 2 '< m 
!II I P 14016.34 43 0 14064.35 45 I c: 
0 8- 7 BliND 2 0 13976.41 53 1 14056.13 51 2 -t 
:7 3 P 13924.72* 49 - I 14035.68 44 4 m 
III :::D iii 0 0 10293.31 21 -3 4 0 13861.27 55 -11 14002.82* 52 -5 

2 
21 1 P 10249.43 24 -7 10302.94 21 -2 5 P 13786.75 47 2 13957.82 32 4 

~ 2 0 10215.63 23 - 1 10304.46 30 1 6 0 13700.76 48 5 13900.25 34 -1 3: 
0 

3 P 10173.90 20 -'-3 7 P 13603.58 40 0 
III 4 0 10124.53 33 -3 10283.12 23 8 0 13495.40 0 

P 5 P 10067.80 27 0 -----_._--

~ 
6 0 10004.05 24 1 

---.-.-----
;. 
z 
p .-
eD ~ 

CD ~ 
Ut ~ 
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3b-2a eOp) 31:: - a(25)31:: Continued' e(3p) 3~ - a(2s)31:: <D 31>-2a Continued ? 
~ 
:'" N" SYM P-BRANCH 15 o-c R-BRANCH 15 o-c N" SYM P-BRANCH 15 o-c R-BRIINCH 15 o-c 
0 ; 

9- 6 BAND 10- 4 BAND 
< 
0 
:- 0 0 12577.78* 65 9 0 0 16344.24 33 3 ... 1 P 12534.65 42 -1 12582.57* 62 -9 I P 16301.23* 34 5 1634:2.97* 36 12 
!'" 

~ 
2 0 12496.88* 57 0 12576.57 54 -2 2 0 16257.02 34 4 16326.06 35 2 '"11 
3 P 12448.36 61 0 12559.27 47 0 3 P ::rJ ... 4 0 12389.32 67 -2 12530.76 49 -1 4 0 16124.14* 66 25 m - 5 P 12319.89" 59 -2 12490.91 41 -5 C 

iD 6 0 12240.20 60 1 12439.65 42 -9 10- 5 BAND Z 
CD 7 P 12150.32 42 -5 9 U1 

8 0 12050.45 -1 0 0 14797.18* 51 -3 (/I 
1 P 14755.24 51 -3 14796.95 1 0 

9- 7 BAND :2 D 14782.28 51 2 ::t 
3 P j; 

0 0 11158.63 18 -5 4 0 14587.64 5 < 
1 P 11116.71 18 5 11164.39* 17 -27 0 
2 0 11080.87* 33 - 11 11160.68 18 -1 10-'- 6 BAND Z 
3 P 11035.63 20 0 11146.49* 31 -5 !" 
4 0 10980.82 35 2 0 0 13314.48 45 - 1 ,. 
5 P 10916.60 30 -2 1 P 13273.58 42 -1 13315.26 44 0 Z 
6 0 10843.15 33 -1 2 0 13233.70 51 2 13302.71 49 -3 0 

3 P 13180.99* 49 3 13276.60* 57 -7 (') 
9- 8 BAND 4 0 13115.47 -2 13237.02 43 1 ::rJ 

5 P 13~37.29 -2 0 
0 0 9803.00 23 -2 6 0 12946.43 48 0 (/I 

1 P 9810.08 -4 en 
2 0 9728.55 29 -1 9808.28 31 1 10- 7 BAND :e 
3 p 9686.26* 41 -11 9797.29 26 1 ::J: 
4 0 9635.73 37 -10 9777.17 34 -9 0 0 11895.44* 41 -4 ::j 
5 P 9577.35 26 1 1 P 11a55.59 34 0 11897.27 37 1 m 

2 0 11817.79 54 1 11886.84 50 0 
10-: 3 BAND 3 P 11768.24 46 1 11863.96 32 2 

4 0 11706.96" 59 1 11828.47 34 0 
0 0 17956.29 18 -1 5 P 110;34.01 44 -1 

1 P 17953.82 12 -3 
2 0 17865.81 31 2 17934.82 23 -3 10- 8 BAND 
3 P 17803.39 19 -2 17899.16 19 4 
4 0 17725.07 25 0 0 0 10539.84 2 
5 P 17630_89 18 4 1 P 10542.71 23 -1 

2 0 10534.51" 35 9 
3 P 10419.01 20 4 10514.S7 17 -1 

10- 9 BAND 

0 0 9241.91 34 :2 

---.--



4b-2a f(4p) 3~;; - a (25) 3~: 4b-2a f(4p) 3~;; - a(2s) 3~: Continued 
.,----_.- - ... __ .. _---

N" SYM P-BRANCH IS o-c R-BRANCH IS o-c N" SYM P-BRANCH IS o-c R-BRANCH IS o-c 

0- 0 BAND 2- 0 BAND m 
r-

0 0 20574.20 54 -2 0 0 23610.64 42 0 m 
1 P 20512.41 54 0 20596.84 54 -1 1 P 23628.33 35 -1 0 
2 0 20473.50 44 4 20613.60" 59 4 2 0 23509.86 45 -2 23637.98 36 -2 -I 
3 P 20429.37 25 0 20625.41 49 0 3 P 23460.83* 34 -3 ::D 

0 
4 0 20379.99 49 - 1 20631.17 54 3 4 0 23404.40 30 -4 Z 
5 P 20326.77* 15 9 20633.08 30 0 (; 
6 0 20268.36 10 -2 2- BAND 

tn 
0- BAND 0 0 21795.75* 54 1 "0 m 

1 P 21737.60 39 0 21814.62 49 1 0 
0 0 2 0 21698.49* 49 1 21826.62 54 2 -I 
1 P 18698.69* 20 1 18783. 16 35 4 3 P 21653.13 44 21 ::D 
2 0 18662.01 39 -5 18802.15 49 -1 4 0 21601.111 44 4 c: 
3 P 18817.39* -8 3: 
4 0 18576.67 44 -3 2- 2 BAI\ID ,. 

Z 
1- 0 BAND 0 0 20049.93 49 0 0 

1 P 19992.93 44 0 20069.91 49 -3 m 
0 0 22125.07 44 2 2 0 19956.08 54 1 20084.18·54 - 1 Z 
1 P 22064.65 25 1 22144.89 44 -1 3 P 19913.96 3 m 
2 0 22024.27 49 -2 22157.81 49 -3 4 0 19866.66 54 0 :D 
3 P 21977.41· 44 . 1 22163.90 44 2 " -1 0 21924.26 39 -2 2- 3 BAI\ID -< 
5 P 21865.05 15 -10 

r-m 
0 0 18371.63 49 -3 < 

1- 1 BAND 1 P 18315.75 35 -1 18392.71 44 -6 m 
2 0 18281.16 44 1 18409.28 49 1 r-

-:> D 20310.14 30 - 1 3 P 18242.42" 54 9 tn 

c.. 1 P 20250.92 20 1 20331.13 25 -4 4 0 18199.48 44 - 1 0 
2 0 20212.89 44 0 20346.49· 44 5 "TI 

"'III 3 P 20169.47 25 -1 20355.93 15 - 1 
----- ---- -- - ._------- 0 ::r -; 4 0 20120.94 39 -4 m 

5 P 20067.58 49 -2 
c: 

0 -I 
::r 6 0 20010.49'" 54 0 m 
CD ::D 
~ 1- :2 BANO C 
::u 3: 
~ 0 0 lE564.54 44 20 

C I P 18506.2P 54 -3 H1586.51 39 1 
II) 2 0 18470.47 44 -1 la604.06 49 3 
iT 3 P 18430.47 35 -2 1E616.95" 44 0 
< 4 0 18386.53* 44 3 
~ 5 P 18338.88 25 14 ... 
.!-
z 
P 
~ 

cD 
Co) 

CD 
Co) 

en en 



336 FREUND, SCHIAVONE, AND CROSSWHITE 

2c±-2a c (2p) 3n: - a (28) 3 1:.: 
N" SYM P-BRANCH 15 O-C SYM Q-BRANCH IS O-C SYM R-BRANCH IS O-C 

2C+ 2C- 2C+ 

3- o BAND 

0 0 0 0 4727.13 32 0 
1 P P P 4748.34 25 -23 
2 0 0 0 4763.94 22 24 
3 P P P 
4 0 a 0 4775.04 29 -10 

3c±-2a d (Jp) lnf - a (2:;) 3~t 

N" SYM P-BRANCH [5 O-C S'YM Q-BRANCH IS O-C SYM R-BRANCH IS o-c 

3C+ 3C- 3C+ 

0- o SAND 

0 0 0 0 16695.89 2 
1 P P 16662.13 66 P 16721.97 62 -1 
2 0 16595.12 62 1 0 16654.55 74 0 16744.14* 69 -1 
3 P 16554.50 59 0 P 16643.19 67 P 16762.32 59 0 
4 0 16510.60' 67 1 0 16628.11 71 -1 a 16776.36 63 0 
5 P 16463.59 59 0 P 16609.40* 59 -1 P 16786.20 50 -2 
6 a 16413.60 63 0 0 16587.12 61 1 0 16791.84 52 0 
7 P 16360.81 52 0 P 16561.32 48 0 P 16793.19 41 0 
8 0 16305.36 53 0 0 16532.14 49 0 0 16790.26 43 0 
9 P 16247.42 43 1 P 16499.68 39 -2 P 16783.01 32 0 

10 0 16187.13* 45 0 0 16464.04* 48 -2 0 16770.82 36 -6 
11 P 16124.56 0 P P 16755.94 13 0 
12 0 1<;050.-11 ~7 5 a 1<;39~.7-1 0 0 
13 P P 16339.38 32 0 P 
14 0 0 16292.33 36 0 0 
15 P P 16242.75 30 -2 P 
16 0 0 16190.87 34 0 0 
17 P P 16136.73 24 0 P 
18 0 0 16080.43* 58 -2 0 
19 P P 16022.21 22 P 
20 0 0 15962.14 24 0 

0- 1 BAND 

0 0 0 0 14881.02* 51 5 
1 P P 14848.38 51 -1 P 14908.27 51 2 
2 0 14783.69 51 -2 0 14843.12 51 -2 0 14932.75 51 0 
3 P 14746.55 47 - 1 P 14835.24 51 0 P 14954.37 47 -1 
4 0 14707.28 51 - 1 0 14824.83 51 1 0 14973.04 47 -2 
5 P P 14811.88 42 2 P 14988.67 42 0 
6 0 14622.94 47 1 0 14796.44 51 0 0 15001.15 42 -2 
7 P 14578.11 42 2 P 14778.61 42 1 P 15010.48 23 1 
8 0 14531.69 37 1 0 14758.46* 47 0 0 15016.65 37 7 
9 P 14483 78* 19 -2 P 14736.12 37 3 P 15019.54 42 14 

10 0 0 14711.53 51 1 0 

0- 2 BAND 

0 0 0 D 
1 P P P 
2 0 0 13100.74 25 0 

1 - o BAND 

0 0 D 0 18308.37 59 -1 
1 P P 18274.70* 59 5 P 18332.24* 59 1 
2 0 18207.70' 59 8 0 18265.28 59 37 0 18350.95 59 2 

3 P 18164.76 42 1 P 18250.38 59 1 P 18364.08 59 1 
4 a 18117.36* 49 -1 0 18231.03* 59 0 0 18369.49 59 3 
5 P 18065.38 45 4 P 18:207.01 59 -1 P 
6 0 18006.71 46 1 0 18178.38 59 -2 0 
7 P P 18145.26 26 0 P 

J. Phys. Chem.Ref. Data, Yol.14, No.1, 1985 
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Continued 

N° SYM P-BRANCH 15 a-c SYM Q-BRANCH 15 O'C SYM R-BRANCH 15 a-c 

o 
1 
2 
3 
4 
b 
6 
7 
8 
9 

10 
11 
12 
13 
14 

o 
1 
2 
3 
4 
5 
6 
7 
!:J 
9 

10 
11 

o 
1 
2 
3 
4 
5 
6 

o 
1 
2 
3 
4 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

o 

2 
;;l 

4 
5 
6 
7 
8 
9 

10 
1 1 

o 
p 

3C+ 

a 16396.21 63 
P 16356.8261 
a 16314.06* 68 
f' lb:.!bf./!:J bV 

o 16216.04 62 
P 16176.09 51 
o 16119.45 52 
P 16062,63 41 
o 1600·L02 4:5 
P 
a 
p 

a 

a 
P 
a 14653.80 51 
P 14617.81 
o 14579.59 51 
P 14538.90" 
o 14493.89· 51 
P 
u 1441:.:l.~:.! :.:l;;l 

P 14367.00 5 
a 
P 

a 
P 
o 
P 
a 
P 
o 

o 
P 

12978.71 
12946.22 
12912.44 27 

o 19756.51 44 
P 
o 19661.93 39 

a 
P 
o 17945.13* 51 
P 17903.95* 48 
o 17858.63 
P 17809.28 45 
o 17756.03 48 
P 17699.04 35 
a 17638.45 38 
P 17574.42 26 
a 17507.13 28 

a 
p 
a 16202.75 62 
f' 
a 16124.14* 66 
P 16080.43* 58 
o 16033.89 60 
P 15984.68 47 
015932.9251 
P 15878.73 37 
a 
P 

-1 
1 
1 
I 
1 
1 
1 

-2 

1 
-1 
o 

-3 
1 

1 
2 

-18 
o 
2 

-2 

o 

o 
-1 

o 
-1 
o 
1 
1 
1 
3 

3 

-1 
o 
1 
1 
1 

- 1 

1- 1 RhND 

a 
P 16460.07 ",'; 
o 16·15:1 'c,O' "·1 
P 16442. ·1:1 {;7 
o 16427 '1J '/1 
p 1 ",·qu~ . "1 fi '-)H 

D 16387.71 (i() 

P 16362.5:1 ·1(, 

D 1633·1 09 ·I~, 

P 16302:lq '1'; 
o 1(;:2(;7 G<' 
P 16229 <In T) 
D 
P 16146.n:' ") / 
a 16100.1" 'l~ 

1- '2 BhND 

o 
P 1471f,. 7f; '; 1 
o 14711.11 ',I 
P 14703.44' ",1 
o 14693. 2r, ", I 
P 14680 GO r,1 
o 14665.,,0 
P 14648. II' ... , 
U 14b;lt:l.".i ·11 
P 14606. "4 :1' 
o 14582. Sf> + ',I 
P 14556 Sf; 1·1 

o 
P 
o 
P 
o 
P 
o 

a 

:3 8ANP 

13039.11 
130313. til 
13031. HJ 
13026.(n 
13018,78 
13010. r,', 

2- 0 RAND 

P 1982:1. ,,'1 ·1·1 
a 19811 ;','1' ·1'1 
P 197'H.<t\ :1<1 
o 197"0 ·1" .,., 

2- 1 HANI) 

a 
P 1 BO<Y·} ?o ,; .. \ 
o 18000 1q ~,? 

P 179fP=) <)q ~4 

o 1-,Q()7 11 ["in 
P 179·1:1 hI, .111 
o 17CJ I, '1:1 <17 

P 17f!O:l.:Jf! ]4 
a 17fHG ./lO· :14 
P 1780'-, ():1 22 
o 177" I .. 1:!' 28 

') ::> flAM, 

o 
P 167';1) (v::-) 65 
o lG~"i".Bl 74 
,.... , b ... '·lh <"4~t .. b'.:l 

a 16'):,7.6·1 69 
P 1,,:;>1<1.0:) 58 
o Hi 19:1.',9 58 
P 16168.06 
o 16141.29 44 
P 16110.35 33 
o 
p 

5 
1 

o 
o 
1 

'7 
1 
2 

- 1 
4 

1 

o 
() 

1 

1 
() 

I 

'J 
I) 

I 
·1 
11 
14 

8 
o 
o 
:z 

-2 
1 
2 
o 

-2 
-1 

1 
o 

- 1 
3 

o 
4 
1 
1 
1 
o 
3 
2 

-2 

3C+ 

() 1649:1 46 69 
P 16518.48 64 
o 16539.53' 70 
P 16556.12 63 
[) 16566. 17 65 
P 16!:186.67' 47 

o 16588.93* 49 
P 16589.31 39 
o 16586.04 40 
P 
o 
P 
o 
p 
(J 

() 14747, G5 51 
P 14773.82 51 
o 14797.18* 51 
P 14817.14* 42 
U 14831 68 51 
p 14857.79 51 
o 14866.77 47 
P 14874.96 37 
u 14660.47 37 
P 
o 
P 

o 
p 

o 
P 
o 
P 
o 

13096.65 
13122.14 
13145.52 
13164.52 

19 
27 
23 

019857.3139 
P 
o 19895.49 39 
P 
o 

o 18042.40 56 
P 180G5.70 51 
o 18084.09* 55 
P 18097.63 46 
o 18106. 17 49 
P 18109.66" 4 2 
a 18107.89 3G 
P 
o 18089.06 28 
P 18071.8719 
o 

o 16296.59 67 
P 16320.98 61 
o lG341.71 6G 
P 16358.66 56 
016371.6958 
P 16380.79* 45 
o 16385.82* 46 
p 16386.78 35 
o 16383.63 40 
P 16376.20 28 
a 16364.45 31 
P 16348.47 

-2 
-2 

o 
1 
1 
I 

o 
- 1 

2 

-2 
-1 

6 
o 
o 

-1 
-1 
o 

-2 

-1 
-6 
-2 

1 

2 

o 

1 
5 
o 
o 
1 
3 

-4 

-3 
2 

1 
o 
3 
2 
1 
:2 
4 
6 
7 
2 
o 
o 
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338 FREUND, SCHIAVONE, AND CROSSWHITE 

3c:l:-2a d(3p) 3Di' - a(2s) 3!.t Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 a-c 

3C'" 3C- 3C-> 

2- 3 BAND 

0 0 0 0 14618.29 -2 
1 P P 14587.85 51 -3 P 14643.81 51 0 
2 0 14527.79 51 -1 0 14582.86* 51 1 a 14666.75 51 -1 
3 P 14493.36 51 1 P 14575.37 51 -1 P 14687.02 51 -2 
4 0 14457.00 51 2 0 14565.45 51 -1 0 14704.50 51 -1 
5 P 14419.77 47 0 P 14663.16 61 -1 P 14710.09 51 -:l1 
6 0 14378.81 47 0 0 14538.55 3 a 14730.70 51 -1 
7 P 14337.25* 37 0 P 14521.57 47 -2 P 14739.27 47 -1 
8 a 14294.10 23 -1 0 14502.45 42 -2 a 14744.71* 47 -5 
9 P 14249.54 -5 P 14481.26 37 4 P 14747.00 37 -3 

10 a 0 14457.93 37 -2 0 
11 P P P 
12 a 0 14405.02* 42 0 0 

2- 4 BAND 

0 D 0 a 13006.22 28 0 
1 P P 12976.84* 50 -4 P 13032.81* 21 0 
2 0 12918.97* 51 -2 0 12974.00* 64 -4 a 13057.95 25 0 
3 P P 12969.83 24 0 P 13081.52* 32 3 
4 0 12855.78 24 -2 0 12964.27 26 1 a 13103.30 -3 
~ p 12522.95 19 -2 P 12957.57· 25 21 P 
6 0 0 12949.16 19 -3 0 
7 P P 12939.84 47 14 P 

3- 1 BANI) 

0 0 0 0 19528.89 54 0 
1 P P 19496.31 1 P 19549.97 49 2 
2 0 19431.63 44 0 a 19484.74 59 0 a 19565.05 49 0 
3 P 19388.17 49 -9 P 19467.37" 54 -6 P 19574.01 39 -3 
4 0 lR::I::IR "R "4 0 [] 1R444 "7 "4 1 0 1957S 7S* 44 IS 
5 P 19285.68 44 -2 P 19416.02 39 -1 P 
6 a 0 19382.13 49 2 0 

3- 2 BANa 

0 0 0 0 17783.04* 5& -4 
1 P P 17751.60 55 -3 P 
2 a 17689.24 50 2 0 17742.31 64 -2 D 17822.59 58 -5 
3 P 17649.27 49 0 P 17728.47 55 3 P 17835.04 48 -1 
4 0 17605.11 56 0 a 17710.04 58 0 17842.03 52 -9 
5 p 17556.84 47 U ... lHH!1.11 "If 0 P 17542.68 as 
6 0 17504.36 52 4 0 17659.90 27 -6 0 
7 P P 17628.34 35 0 P 
8 0 0 17592.66 33 4 0 
9 P P 17552.85 28 0 P 

10 0 0 17509.24 27 ::I 0 

3- 3 BANI) 

0 0 0 a 16104.79 63 -2 
1 P P 16074.46 61 0 P 16128.08 58 -3 
2 0 16014.32 57 2 0 16067.38 69 -3 a 16147.69 63 -3 
3 P 15977.69* 57 2 P 16056.84 61 0 P 16163.45 54 0 
4 0 15937.92 62 -2 0 16042.85 66 -1 0 16174.94 56 -1 
5 P 15895. 16 53 -2 P 16025.49 52 -2 P 16180.93* 49 -8 
6 0 15849.22* 57 -3 0 16004.83 54 -6 a 
7 p 15799.13 44 -2 P 15980.88 41 -_2 P 
8 a 15745.07 32 0 0 15953.77 40 -5 0 
9 P P 15923.70 30 0 P 

10 D 0 15B90.66 33 -2 a 
11 p P 15B54.81 27 0 P 
12 0 0 15816.30 26 Q U 
13 p P 15775.28 0 P 
14 0 0 15731.72 28 0 0 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 339 

3c::t:-2a d(3p) lU;' - a(2s) 3};: Continued 
-'---"-'" 

N" SYM P-BRANCH IS o-c SYM Q fHVINCII r t') 0 C SYM Il BRANCH 15 o-c 

3C'" :lc' :lCf 

3- ., HI\NI) 

0 0 0 () 14492. 76 51 4 
1 P P 14·1~,:1 ·l/i " , P 1·1517, 10 51 1 
2 0 14405,53 51 4 D 14 11 ~)n f,ll " I () () 1·1538 <10' - 1 
3 P 14372.13 1 P 144'>' ~ I ~) J P 14557 ,93 51 3 
4 0 14336.76 51 0 0 14·1'11 'l( ) '" " U 14573, 7'5 51 -2 
~ I-' 14~~~."'1 41 ;;<t P 1·QJI7Q i" " f' 

6 a 14259.90 -2 0 144 1 ~l ~ ,·1 .. ", , II 0 
7 P 14217.31 5 P 1439'1 '" 'i :' r 
8 D 0 143sn " /' I' () 

9 P P P 
10 a 0 1433'1 :.,1," 

" .' n 
11 p P 14312 H~' 

., P 
12 a 0 1428(; .{i() (l (J 

3- 5 [\M~II 

0 0 a 0 12945,71 31 -1 
1 P P 12917 :)1) ,"/ (l f> 12971.21 1 
2 0 12861,63* 55 -6 0 12914 ,W, ·H. () 12995.15' 2 
3 P 12631.67* 52 6 P 12910. 7.., 'If, P 13017.34 26 -3 
4 0 12600,48 25 2 0 12905 . -1P () 13037.47 47 0 
5 P 12768.50 4 P 12898 .H() " , P 13054.31 ~ 

6 0 12735.33 18 2 0 12890. ql ~'( ) u 
7 P P 12881 .8:1 ,·1 P 

8 0 D 12871 (",") ", " (J 

4- 2 BANf) 

0 0 a (J 19206.98 59 1 
1 P P 19177. '1(" I;"j r 19229.32· 59 -6 
2 0 19115.12 54 a 19166.10 1 1 <1 0 19244.04 59 -1 
:3 r 10073.36 S1 1 P 19149.2.1 " '92'52.90:; 0:;4 :'I 
4 0 19026.51 59 -1 0 19126.85 ','1 (I () 19255.79 54 0 
5 P 18974.73 54 2 P 19099.0:1 ',., , r 19252.38 44 1 
6 0 18917.99 54 0 0 19065.8CJ ., 0 19241.76 44 1 
7 P 18856.32 49 1 P P 
8 0 18788.84 49 -4 0 0 

4- 3 BANI) 

0 0 0 0 17530.70 57 0 
1 P P 17500.24 ~ I ·1 () P 17552.22 51 1 
2 0 17440.19* 64 0 0 17491. 1'1 \, , a 17569.14 55 1 
3 P 17401.8(* 56 10 P 17477 .6fJ I,',) 2 P 17581.33 46 1 
4 0 17359.37 55 2 0 17459. ,;f\ ~ 1 H () a 17588.61* 50 1 
5 P 17313.07 45 2 P 17437 :~(l ,I', 0 P 17590.73 36 0 
G 0 17262.93 49 1 0 17410. "', ·IL '1 0 17586.74 39 6 
7 P P P 
8 0 17150.07" 49 -1 0 17345. 1t.;+ 'l'1 0 

---_._----------------_. 
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340 FREUND, SCHIAVONE, AND CROSSWHITE 

3c:t-2a d (3p) 3Ui' - a (2s) 3!.t Continued 
________ .~w ________ " _________ ." 

""-----~-.----

N" gYM P-BRANCH 15 o-c SYM Q-BRANCH 15 O-C SYM R-BRANCH 15 o-c 

3C+ 3C- 3C+ 

4- 4 BAND 

0 0 0 0 15916.60 ti8 -1 
1 P P 15889.23* 56 -1 P 15941.20 51 1 
2 0 15831.35 53 -3 0 15882.38 64 0 0 15960.29 57 -3 
3 P 15796.22 50 0 P 15872.10 56 -1 P 15975.77 47 0 
4 0 15758.13 57 -4 0 15858.52 60 2 0 15987.43 48 1 
5 P 15717.25 49 0 P 15841.55 46 1 P 15994.97 36 4 
6 0 15673.57 51 -2 0 15821.42* 47 -3 0 15997.33* 38 -2 
7 P 15626.98 41 0 P 15798.09 33 0 P 
8 0 15576.71 40 -3 0 15771.77 33 -2 0 
9 P P 15742.46 21 0 P 

10 0 0 15710.30 24 0 0 

11 P P 15675.43 0 P 
12 0 0 15638.29 20 0 0 

4- 5 BAND 

0 0 0 0 14371.64 51 3 
1 P P 14343.36 51 3 P 14395.30 51 0 
2 0 14287.65 47 5 0 14338.61 51 1 0 14416.59* 51 5 
3 P 14255.67 -2 P 14331.59 51 1 P 14435 26* 51 2 
4 0 14221.90 3 0 14322.25 51 5 0 14451.18 51 4 
5 P 14186.31 48 -2 P 14310.65 1 P 14464.00 47 -1 
6 0 14149.01 51 3 0 14296.86 42 2 0 14472.76 47 2 
7 P 14109.81 41 0 P 14280.99 7 P 
8 0 14067.91 40 3 0 14262.95 2 0 

4- 6 BAND 

0 0 0 0 12888.88 33 -1 
1 p P 12861.63* 55 -2 P 12913.63 33 1 
:2 0 12808.07 29 0 12859.08 46 0 0 12937.03 1 
:3 P 1277'3.30 25 -2 p 12a!j~.20 30 1 r 12058.81* 34 -G 
4 0 12749.93* 51 16 0 12850.09 37 1 0 
5 P 12719.45 24 -6 P 12843.74· 23 -8 P 12997.07 54 -12 
G 0 12688.31* 31 -15 0 12836.21* 48 11 0 13012. 19 -3 
7 P 12656.38* 53 -22 P 12827.65 16 -6 P 
a 0 0 1!2917.g<; 14 -4 n 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 341 

3c:t:-2a d(3p) 31Iu:t: - a(2s) 3'I.t Continued 

------ ----. - --------- --- --- -_ ... _ ...• -----~-~-.---

N" SYM Q-BRANCH IS O-C N" SYM Q-BRANCH IS O-C N" SYM Q-BRANCH IS o-c 

3C- 3C- 3C-

5- 2 BAND 5- 8 BANO 6- 7 BAND 

1 P 20543.63 30 -1 1 P 11455.31l 21 4 1 P 14117.58 54 0 
.2 0 20530.40 39 3 2 0 11454.81 18 -21 2 0 14113.21 62 1 
3 P 20510.44· 54 14 :.1 P 14106.67 54 0 
4 0 20484.24* 30 1 6- 3 8AND 4 0 14098.00 57 0 
'5 P '5 p 14087.29 -1 
6 0 20412.60 5 6 0 14074.50 45 1 

P 20174.18 7 P 14059.82 29 3 
0- 3 BANO 2 0 201(;1.19 1~ :2 a 0 1404:3.17 ::2"1 :2 

3 P 20141.84 - 1 9 P 14024.71 23 
4 0 10 D 14004.21 18 

1 P 18866.47* 59 0 5 P 20084.18' 1:14 5 
.2 0 18855.45 59 0 6- 8 BAND 
3 P 18838.97 59 1 6- 4 BAND 
4 0 18817.09 59 1 
'5 P 18789.90 54 2 1 P 12763.01 31 -3 
6 0 18757.31 54 17 1 P 18563.20 3 .2 0 12760.73 41 -5 
7 P 18719.95 39 -3 2 0 18552.43 59 3 3 P 12757.35 30 -6 
8 0 18677.56 44 8 3 P 18536.35 59 5 4 0 12752.89 34 -14 

4 0 18514.93 '39 - 1 5 P 12747.99 26 -3 
5- 4 BAND '5 P 18488.37 49 4 

6 D 18456.66 '54 - 1 7- 4 BANO 
7 P 18420.01 44 -2 

1 P 17255.48 51 
2 0 11:.!4b.b4 !:is U b- ~ t:!ANU 1 I-' 19813.28 39 3 
3 P 17233.44 51 1 .2 0 19800.GO 49 3 
4 0 17215.91 54 1 3 P 19781.67 39 5 
'5 P 17194.13 43 5 1 P 17017.26 48 0 
6 0 17168.17 43 2 2 a 17008.64 57 2 7- 5 BANO 
7 p 17138. 13 :20 1\ 3 I'" 

a 0 17104.13 27 -1 4 0 16978.67 53 3 
9 P 17066.13 36 0 5 P 16957.41 40 0 1 P 18267.37 59 3 

10 a 17024.33 0 6 a 16932.09 35 3 2 0 18256.86 59 7 
3 p 18241.09* 59 0 

5- 5 BANa 6- 6 BAND 4 0 18220.21 59 8 
5 P 18194.22 49 4 

1 P 15709.53 49 -3 1 P 15535.58 43 0 
2 0 15702.86 57 0 2 0 15529.11 50 1 
:l I> 1SS!'!:! BS 49 -4 3 P 15519.41 42 1 
4 0 15679.60 51 0 4 0 15506.51 45 -3 
!5 P 15663. 17 39 1 !5 P 15490.54 31 -5 
6 a 15643.56 41 2 6 0 15471.52 32 -2 
7 P 15620.92 27 0 7 P 15449.67 32 2 
8 0 15595.30 28 2 8 0 15425.14· 0 
9 P 15566.89 2 

10 0 15535.98 0 

5- 6 BAND 

1 P 14227.88 0 
.2 0 14223.33 -1 
3 P 14216.52 -1 
4 0 14207.49* -1 
5 P 14196.30 -4 
6 0 14183.00 59 -2 
7 P 14167.65* 32 -6 
8 0 14150.260- 41 -8 
9 P 14131.11 19 0 

5- 7 BAND 

1 P 12809.89 30 1 
2 a 12807.42 42 -2 
3 P 12803.84 30 4 
4 0 12798.97 35 1 
'5 P 12793.01 23 -4 
6 0 12785.93 25 -6 
7 P 12777.86 18 1 
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342 FREUND, SCHIAVONE, AND CROSSWHITE 

3c:t:-2a d(3p) 3n;= - a(2s) 31:: Continued 

---------------"----- ---------------
N" SYM Q-BRt.NCH 15 o-c N" SYM Q-BRANCH IS D-C N" SYM Q-BRANCH IS D-C 

3C- 3e- 3C-

7- 6 BAND 8- 5 BAND 8- 9 BAND 

P 16785.67 44 P 19460.53' 49 4 1 P 13915.24 49 -3 
::I 0 lG777.27 S:;J 0 2 0 19""8.09 "" 1 '2 0 1~911.'27 5G -'2 
3 P 16764 ... 72 44 0 3 P 19429.59 39 3 3 P 13905.36 49 -1 
4 a 16748.06 48 3 4 0 19404.88 44 6 4 0 13897.56* 52 -6 
5 p 16727.50' 51 14 5 P 19374.17 25 1 5 P 13887.92 42 9 
6 0 16702.99 15 - 1 6 0 19337.74 44 13 6 0 13876.40 40 2 
7 P 16674.21 19 0 7 P 13863.18 24 

8- 6 BAND 8 0 13848,35 21 
7- 7 BAND 9 P 13832.00* 31 

10 0 13813.69 22 
1 P 17978.82 35 1 

1 P 15367.65 47 - 1 2 0 17968.53 43 -3 8-10 BAND 
2 0 1!!13S1 .39 51 2 3 P 17953.14 36 -5 
3 p 15351.97 47 -2 4 0 17932.72 37 0 
4 0 15339.50 51 1 5 P 17907.34'" 26 0 1 P 12688.31* 31 -2 
5 P 15324.06 37 -1 6 0 17877.05 30 -4 2 0 12686.50* 39 8 
6 0 15305.98 37 1 3 P 12683.57 21 -12 
7 !> 1S2.S4.3G 19 1 e- 7 BAND 4 0 12079.00+ 34- 4 
8 0 15260.05* 42 0 5 P 12675.10 IS 2 

7- 8 BAND 1 P 16560.81* 41 0 g- 7 BAND 
2 0 16552.69 50 3 
~ P lG540.4~ 40 -~ 

1 P 14013.10 51 -2 4 0 16524.22 42 4 P 17697.55 31 4 
2 0 14008.92 60 -3 5 P 16504.08 31 3 2 0 17687.51 41 3 
3 P 14002.68 -5 6 0 16479.98 42 -8 
4 0 13994.42 54 -10 9- 8 BAND 
5 P 13984.64* 55 -15 8- 8 BAND 
6 0 13972.01 44 0 

I P 16342.97' 36 0 
7- 9 BAND 1 P 15206.26 42 -1 2 0 16335.07 43 1 

2 0 15200.18 47 -6 3 P 16323.19 34 0 
3 P 15191.24* 37 4 4 0 16307.35* 47 0 

1 P 12722.08 29 -4 4 0 15179. 11 42 -10 
2 0 12719.90' 51 -10 5 P 15164.96 23 19 9- 9 BAND 
3 P 12716.93 33 3 6 0 15146.38" 28 28 
4 0 12712.89 32 -4 
5 P 12707.80 21 -5 1 P 15051.98* 37 1 

2 0 15046.11 37 0 -_.- - -------- ---"-- - -_. 3 P 
4 0 15025.85 47 9 

9-10 BAND 

1 P 13825.03 46 0 
2 0 13821.15 53 -9 
3 P 13815.85 47 17 
4 D 
5 P 13799.56 38 0 
6 0 13788.85 38 

10- 8 BAND 

1 p 17423.59~ 43 -2 
2 0 17413.84 38 -2 
3 P 17399.25* 33 0 
4 0 17379.72 35 -5 

10- 9 BAND 

P 16132.64 25 3 
2 0 lCI24.!l4 30 :3 
3 P 16113.45 27 3 
4 0 16098.18 33 0 
5 P 16079.22 21 0 

--.~~-------------
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 343 

4c±-2a k(4p) 3ni' - a(2s) 31:: 
--------- .- .- -- --------
N" SYM P-BRANCH 15 o-c SYM Q RRANCH Jr, o-c SYM R BRANCH 15 O-C 

4C+ ·1f: ·-le, 

0 {) n.l\l'-Jt' 

0 0 0 0 2:;>151.21 81 1 
1 P P 22:1111 I}'.lt 111 I' :>71'79 86 57 2 
2 0 22252.43 72 0 2::?310 Ill' 1'1 () 0 22402,73 56 :2 
:;t P ~2212.:;t:;l 0 -:;I P 22?9f'\ "1.1 .n ? p ??<1:> 1 (;(; 3() ? 
4 0 22169.16* 49 1 0 22213:' , '" .1.' ~~ 0 22<136,41 25 I 
5 P 22122.69 39 -2 P 22262 fl:. ·111 1 P 22446.72 48 -2 
6 0 22073.64 35 ° 0 2223R 'jq I', ') 0 22452.89 19 9 
7 P 22021.34* 15 1 P 22211 .(-, I lli :2 P 
8 0 21966.23 15 -9 0 22100 r',:' "-, 8 0 
9 P P 22145 (" I', () P 

10 0 0 2210~; . ,>I I', 0 0 

0- 1 RANI, 

0 0 0 0 20538.27 35 -3 
1 P P 20505. 'II .,' P 20566.12 35 1 
2 0 20441.05 0 0 20591.29 39 -2 
3 P P 20490.f'l:l P :;>0613.91 44 21 
4 0 20365.82 -3 0 20479."1:' :. () 

5 P P 20465.n <l p 

6 0 0 20448.3(", , (I 

7 P P 20428.84 :1 I' 
8 0 0 20406. (;'r 'l () 

1- 0 B.IINfJ 

0 0 0 0 23944.93 50 2 
1 P P 23910.60 .j \ p 23969.43 31 -3 
2 0 23844.12 44 -3 0 23900.37 .\.\ 0 23988.<:>1 23 -7 
3 P 23801.91 34 -7 P 23885 01 'F! " r 24003.92 19 1 
4 0 23755.06'" 29 -6 0 23864.60 :>:1 '/ () 24013.44 -2 
'5 P 23705.17 26 -3 P 23839.34 :)(1 

" 
I' 

6 0 23650.70 23 0 0 23609.14 II) 0 
7 P P 23774.26 1 P 
8 0 0 23734.73 ~I 1 () 0 

I- I 8AND 

0 0 0 0 22130.01 54 0 
1 P P 22096.80' 1)·1 () P 22155.74 49 1 
2 0 22032.74 49 -1 0 22088.8(; I:',} () 0 22177.29 35 
3 P 21994.04 49 0 P 22077.13 ·Iq 1 P 22196.00 44 1 
4 0 21951.81 44 - 1 0 22061.39 'i4 ., 0 22210.16 54 0 
5 P 21907.64 30 -1 P 22041.87 '~q ., P 
6 0 21860.06 49 3 0 22018.5<] ,1·1 :> 0 
7 P P 21991.5~,' lli 0 P 
8 0 0 21961. on ~) () :~ 0 

1- 2 BAND 

0 0 0 0 
1 P P 20352. :U 10 1 P 20411.06 10 0 
2 0 20290.38 4 0 20346.<1'1' ·1·1 -6 0 20434.68 1 
3 P 20255.06 1 P 20338. W1 10 -4 P 20457.06'" 49 6 
4 0 20217.44 15 10 0 2032G. '1'/' II, - 12 0 20475.67 - 1 
5 P 20178.79 0 P P 

" U :lUl~l.lH:I U U :.lV:l'::fb .. 1H -4 U 

2- 1 RhNt. 

0 0 0 0 23657.44 56 0 
i P P 2:1G24 .::17 ('.2 4 P 20000.04 30 G 
2 0 0 23614 . :17 S8 -2 0 23699.63 30 -7 
3 P 23519.20 31 -1 P 2359>1. 77 ·14 -5 P 
4 0 23474.09 36 -15 0 2357Q . ~1 '} 33 -4 0 
5 P P 2355'1 ~:1 :?3 -5 P 

2- 2 RANI) 

0 0 0 0 21911.62 49 - 1 
1 P P 21879.7:> 49 -2 P 21936.23 35 0 
2 0 21817.79 44 2 0 21871.92 54 -1 0 21957.25 -4 
3 P 21780.22 35 0 P 21860.3·1 54 1 P 21974.97 -2 
4 0 21739.74 35 -2 0 21844.99 54 1 0 21987.63 20 -5 
5 p 21696.85 7 P 21825.73* 49 1 P 
6 0 21649.83 -5 0 21802.94 35 -2 0 
7 P P 21796.16 -2 P 
8 0 0 21'65.l:>b -:l 0 
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4c:t-2a k(4p) 3IT;: - a(2s) 3~t Continued 
---.---~-.- .~ ... ---.~~-------~.~~-

N" SYM P-BRIl.NCH IS o-c SYM Q-BRANCH 15 o-c SYM R-6RANCH IS o-c 
4C+ 4C- 4C+ 

::1- "l R/lMn 

0 0 a 0 20233.38 15 2 
1 P P 20202.56 20 1 P 20259.04 -2 
2 0 20142.72* 44 13 a 20197.00 39 -1 0 20282.53'" 25 16 
3 p 2010B.61 35 -1 P 20188.71 15 -2 P 
4 0 20072.53 39 -6 0 20177.78 20 -3 0 20320.54 3 

3- 2 BAND 

0 0 0 0 23376.33 68 -2 
1 p P :23344.~:2. 64 -4 P :2.3396.63 41 -2 
2 0 23282.49 62 0 0 23334.68 60 -3 0 
3 P P 23319.94 36 -5 P 
4 0 23198.76* 37 -1 0 23300.46 40 -4 0 
5 P P 23276.20 1 P 
c 0 0 23247.:2:1* 21 -9 0 

3- 3 BAND 

0 0 0 0 21698.05 44 -3 
1 P P 21667.38 44 1 P 21721.47 30 1 
2 0 21607.56 39 - 1 0 21659.80 49 1 0 21741.36 35 -2 
3 P P 21648.37 44 -2 P 21757.26 15 -2 
4 0 21531.54 30 -6 0 21633.30 44 -3 0 
5 p P 21614.54 20 -1 P 
6 0 0 21592.35 15 12 0 
7 P P 21576.12 -2 P 

3- 4 BANO 

0 0 0 0 20085.99 54 0 
1 P P 20056.:30 49 I P 20110.40 10 0 
2 0 19998.74 44 -2 0 20050.94 54 -4 0 
3 P P 20042.85 49 1 P 
4 0 19930.41 49 -1 0 20032.15 49 0 0 
5 P P 20018.72 39 -3 P 
6 0 0 20002.80 35 -10 0 

4- 3 BAND 

0 0 a 0 23101.60 80 -2 
1 P P 23071.07 60 1 P 23122.68 49 0 
2 0 23011.07 65 -4 a 23061.40 55 -1 0 23139.12* 44 0 
3 P 22972.18 47 -6 P 23046.98 33 0 P 23150.56 28 4 
4 0 22929.30 44 -4 0 23027.91 30 -3 0 23156.99 28 5 
5 P 22882.25 25 0 P 23004.09 22 - 1 P 
6 0 22831.21 -3 0 22975.76 -5 0 

4- 4 BANa 

0 0 0 0 21489.49 49 -4 
1 P P 21460.02 49 -4 P 21511.64 25 -4 
2 0 21402.30 44 0 a 21452.57 49 -3 0 21530.23 30 -8 
3 P 21366.75 49 6 P 21441.42 44 -1 P 21544.96 15 -1 
4 0 21328.17 1 0 21426.73 49 -3 0 21555.72 -4 
5 P 21286.43 39 -2 P 21408.34 39 4 P 
6 0 21241.83 44 -8 0 21386.46 35 -2 0 
7 P P 21360.93 39 18 P 

4- 5 BAND 

0 0 0 0 19942.50 54 -3 
1 P P 19914.13 -2 P 19965.70 49 -7 
2 0 19858.51 44 -1 0 a 19986.50 49 -3 
3 P 19826.13 44 -3 P 19900.85 49 -5 P 20004.44 35 0 
4 a 19791.86 49 0 0 19890.46 54 0 0 20019.43 39 -3 
5 P 19755.38" 49 -15 P 19877.29 39 -9 P 
6 0 19717.28 39 -2 0 19861.87 35 0 a 
7 p P i9S4':l.':l7 ':l9 -::1i P 

'5- 4 BAND 

0 a 0 a 22833.04 58 -2 
1 P P 22803.86 61 -4 P 
2 0 22745.84 45 1 0 22794.38 59 1 0 
3 P 22709.44 49 3 P 22780.17 31 -2 P 
4 0 22665.69 2'5 -2 0 22761.98 58 -7 0 
5 P 22619.29*· 11 P 22738.33 -4 P 
6 0 0 22710.58 4 0 
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4c±-2a k(4p) 3rri' - a(2s) 3~: Continued 
--_ .. _-"-- --

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 O-C 

4C" 4C- 4C" 

!';- !'; RANn 

0 0 0 0 21286.03 39 -3 
1 P P '212'57.91 39 -8 P 
2 0 21202.07 35 2 0 21250.54 49 -7 0 
3 P 21168.82 35 -6 P 21239.64 44 -2 P 
4 0 21129.43* 35 2 0 21225.86 10 11 0 
5 P 21088.24 30 -2 P p. 

5- 6 BANO 

0 0 0 U 198U;J.;JO 49 -4 
1 P P 19776.27 49 -4 P 
2 0 19722.50 39 -3 0 19771.08 54 -1 0 
3 P P 19763.28 49 -1 P 
4 0 19657.26 39 -5 0 19753.69 25 4 0 
5 P 19621.30 49 -14 P 19740.64* 44 1 P 
6 0 0 19725.33 39 -8 0 

5- 7 BAND 

0 0 0 0 18384.25 54 -8 
1 P P 18358.38* 49 7 P 
2 0 18306.65 30 2 0 18355.20 44 1 0 

6- 4 BAND 

0 0 0 0 
1 P P 24088.96 33 -6 P 
2 0 0 24077.58 34 -6 0 
3 P P P 
4 0 0 24038.19 21 0 

6- 5 SAND 

0 0 0 0 
1 P P 22543.11 50 0 P 
2 0 0 22533.B7 48 0 
3 P P P 
4 D 0 22501.92 21 4 0 

6- 6 BAND 

0 D 0 0 
1 P P 21061.42 35 -1 P 
2 0 0 21054.34 39 0 0 
3 P P P 
4 0 0 21029.67 44 -11 0 

6- 7 BANO 

0 0 0 0 
1 P P 190;4:3.40 44 -3 P 
2 0 0 19638 42 54 -2 0 
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5c±-2a n(4p) 3n: - a(2s) 3~: 
------- .. _-_ ... - -- .. ---,~ - ---.~- ,-. "._-----_. -------"-------_.- .. _ .. _- -------~ 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 O-C SYM R-BRANCH 15 O-C 

5C+ 5C- 5C'" 

0- o BAND 

0 0 0 0 24930.15 31 3 
1 P P 24895.98 30 -1 P 24956.41 25 -7 
2 0 24829.36 30 0 0 24887.70 41 1 a 24978.87 34 1 
3 P 24788.97 24 -3 P 24875.36 29 1 P 24997.14 20 -6 

" 0 2"745.23 29 -!J 0 24859.00 ::10 4 0 25011.20 14 0 
'5 P 24698.54* 45 7 P 24838.64 29 4 P 
6 0 a 24814.27 24 5 0 
7 P P 24786.06 0 P 
8 0 0 24754.33 0 0 

0- 1 BAND 

0 0 a 0 23115.18 25 -4 
1 P P 23082.27 23 1 P 23142.75 24 0 
2 0 23017.97 23 1 D 23076.29 24 0 0 23167.46 -2 
3 P 22981.10 24 4 P 23067.41 0 P 23189.15 -11 
4 0 22942.04 19 2 a 23055.63 -3 0 
5 P 22901 .04~ 79 12 P 23041.02 -3 P 
6 0 0 23023.51* 20 -4 0 

1- o BAND 

0 0 0 0 
1 P P 26480.97 38 O· P 
2 0 0 26470.48 44 -1 0 
::I P P 26454.85 32 -3 P 
4 0 D 26434.14 38 0 a 

1- 1 BAND 

0 0 0 0 2'1700.02 33 0 
1 P P 24667.21 29 -3 P 24724.86 27 1 
2 0 24602.77 35 1 a 24659.09 41 0 0 24745.76 28 -2 
3 P 24563.22 23 4 P 24646.96 30 2 P 24762.48 21 -3 
4 0 24520.32 25 0 0 24630.92 35 8 0 
5 P 24474.21 15 4 P 24610.91* 20 19 P 
6 0 24424.84 15 -6 0 a 

1- 2 BANa 

0 0 0 a 22954 19 34 -2 
1 P P 22922.59 25 2 P 22980.15 28 -5 
2 0 22860.37 25 2 0 22916.69 30 1 0 23003.28* 26 -9 
3 P 22824.22 25 3 P 22907.95 20 0 P 23023.51* 20 -1 
4 0 22785.85 20 1 0 22896.28 29 -8 0 23040.44 -11 
5 P 22745.15* 45 -16 P 22881.68 23 -18 P 
6 0 22702.93 18 a 0 

2- 1 BANa 

0 0 a a 
1 p P 26188.27 38 -6 P 
:2 0 0 26178.07 50 -6 0 
3 P P 26162.79 38 -4 P 
4 0 0 26142.54 44 -2 0 
5 P P 26117 . 21 20 -9 P 

2- 2 BANa 

0 0 0 0 24475.10 27 0 
1 P P 24443.63 23 -3 P 24498.58 20 2 
7 n ?4::lRI ?R 71 4 n ?44::l'i 7'i :1:1 ;.t 0 ?4518 00 23 3 
3 P 24342.54 20 -1 P 24423.85 22 1 P 24533.22 13 4 
4 0 24300.42 21 -2 0 24408.12* 27 4 0 
'5 P 24254.95 14 -2 P 24388.53 14 9 P 
6 0 0 24365.23 10 0 0 

2- 3 BAND 

0 0 0 0 22796.81 47 -2 
1 p P 22766.58* 9 P 22821.39* 28 0 
2 0 22706.29 31 -3 a 22760.82 31 2 0 22843.08 26 3 
3 P 22670.a2 22 -13 P 22752.27 26 3 P 22861.57 17 -1 
4 0 22633.29 19 2 D 22740.89 24 -2 0 22877.08· 12 
5 P 22593.32 20 1 P P 
6 0 22551.14 -12 0 0 
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5c±-2a n (4p) 3n: - a (2s) 3}';; Continued 

N" SYM Q-BRANCH IS o-c 

5C-

3- 2 BAND 

1 P 25903.51 44 -7 
2 0 25893.69 44 
3 P 

" 0 256'59.07 36 -::; 

3- 3 BAND 

1 P 2422G.4:l 17 :2 
2 0 24218.75 22 -1 
3 P 24207.27* 24 1 
4 0 24192.01 16 6 

3- 4 BAND 

1 P 22615.46 25 5 
2 0 22609.96 23 1 
3 P 22601.70 15 1 
4 0 22590.75 -2 

------.--------

6c±-2a u (6p) 3n;: - a (2s) 3}';; 

N" SYM P-BRANCH IS o-c SYM Q-BRANCH IS o-c SYM R-BRANCH IS O-C 

6C+ GC- 6C'" 

0- o BAND 

0 a 0 0 
1 P P 26282.56 44 0 P 
2 0 0 26274.22 50 0 0 
3 P P 26261.83 50 0 P 
4 0 0 26245. 12 50 0 a 
5 p P 26224.47 32 0 P 

1- o BANa 

0 0 0 0 27896.76 38 
1 P P 27862.09 38 -3 P 
2 0 27796.02 36 0 276 !:'I 1 . !:I 2 44 -6 0 
3 P P 27835.75 38 -10 P 
4 0 0 27814.76 44 -4 0 
5 P P 27788.69 26 0 P 
6 0 0 27757.59 26 -2 0 

I- I BAND 

0 0 0 0 
1 P P 26048.42 50 3 P 
2 0 a 26040.20 56 2 0 
3 P P 26027.89 50 2 P 
4 0 a 26011 .52 50 2 0 
5 P p 25991.14 32 0 P 
6 0 0 25966.97 26 3 0 

:2 BAND 

0 0 0 0 
1 P P 24303 71 - 1 P 
2 0 0 24297.82 15 5 0 
3 P P 24.269.0:;' .29 1.3 P 
4 0 0 24277.05 3 0 

2- 1 BAND 

0 0 0 0 
1 P P 27561.75' 38 -26 P 
2 0 0 27551.47 44 -6 a 
3 p P 27535.88 32 -5 P 
4 a 0 27515.37" 44 14 a 

_._--- ----~---- ----------
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10 FREUND, SCHIAVONE, AND CROSSWHtTE 

6c:t-2a 7c--2a 8c--2a 
u(lip) 3nu± - a(2s) 31:: (7p) 3n; - a (2s) 3'2; (Sp) 3n; - a(2s) 3'2: 

Continued N" SYM Q-BRANCH 15 o-c N" SYM Q-BRANCH 15 o-c 
N" SYM Q-BRANCH 15 o-c 7C- 8C-

Ge- 0- o BAND 0- o BAND 

2- :2 BANO 1 P 27115.66 20 0 1 P 27652.54 20 0 
2 0 27106.60 44 0 2 0 27644.16 44 0 
3 P 3 " 27631.53 26 0 

1 r :25917.01 so ·0 4 0 27077.41 44 0 4 0 27614.68 38 0 
2 0 25809.12 SO 0 5 P 27056 22 44 0 
3 P 25796.89 44 -5 
4 0 25780.62 38 -13 I- I BAND 
5 p 25760.33 0 9c-·2a 

" n ?57::!G 1:1 0 1 P 26860.23 32 0 (9p) 311; - a(2s) 3];; 
2 0 26872.06 44 0 2- 3 BAND 3 P 26859.65 26 0 
4 0 26843.31 26 0 N" SVM Q-BRANCH 15 O-C 

1 P 24140.20 
5 P 26822.90 0 

3 oc-
2 D 24134.26 6 
3 P 24125.44 10 0- o BAND 
-"--_. ----.-~. 

1 P 28020.44 14 0 
2 0 28011.71 14 0 
3 P 27999.30 14 0 
4 0 27982.40 14 0 
5 P 27961.01 32 0 

3d-2c± gOd) 3'2: - c(2p) 3n: 

N" SYM P-BRANCH IS O-C SYM Q-BRANCH 15 O-C SYM R-BRANCH 15 O-C 

2C+ 2C- 2C+ 

0- o BAND 

1 0 16849.33* 57 -6 P 16863.88 2 0 16893.72 54 2 
2 P 16802.82 41 -2 0 16832.67 58 0 P 16881.06 51 -1 
3 0 16741.46 40 -2 P 16789.82* 50 -2 0 16860.32 60 -6 
4 p 16668.81 25 1 0 16739.26 58 1 P 16834.19 e3 0 
5 0 16588.93* 49 5 P 16683.60 43 4 0 16804.29 57 -4 
6 P 0 16624.78* 44 -2 P 16771.58 46 -1 
7 0 P 16563.80 32 -2 0 16736.62 49 -1 
8 P 0 16501.27 39 1 P 16699.87 39 3 
9 0 P 16437.74 -3 0 16661.48 -1 

10 p 0 16373.51 1 P 16621.79* 34 0 
11 0 P 0 16580.85 35 0 
12 P 0 P 16539.53* 70 0 
13 0 P 0 16495.51 
14 P 0 P 16451.15 23 
15 0 P 0 16406.24 29 

0- 1 BAND 

1 0 15168.02 28 5 P 15182.37* 42 -7 0 15212.30 23 2 
2 P 15123.59* 51 15 0 15153.28 28 -1 P 15201.67 23 0 
3 0 15064.96 42 -12 P 15113.53 23 2 0 15183.97 23 -1 
4 p 0 15066.96 28 -1 P 15161.79 28 -3 
5 0 P 0 15137.02 23 8 
6 P 0 P 15110.32 4 

1- o BAND 

1 0 P 18375.01 39 -19 0 18401.80 44 6 
2 P 0 18340.69* 54 -2 P 18386.53* 44 -14 
~ U P Hl290.41 ~9 -3 0 16363.76 0 
4 P 18174.34 0 -6 0 18242.42* 54 -21 P 18334.83 44 -5 
5 0 18092.10 8 -16 P 18184.23 39 -2 0 18301.30 44 -6 
6 P 18005.08 15 2 0 18121. 78 22 -5 P 
7 0 17914.45 -2 P 0 
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3d-2c± g (3d) 3~: - C<2p) 3n;: Continued 
________ 0. ____ 

N" SYM P-BRANCH IS o-c SYM Q-BRANCH IS o-c SYM R-BRANCH IS o-c 

2C+ 2C- 2C+ 

I- I BAND 

1 0 16676.83 23 0 P 16693.77 49 -1 0 16720.32 53 0 
2 P 16634.78 39 0 0 16661.30 58 -3 P 16707.26 1 
3 0 16573.13 39 1 P 16619.12 51 1 0 16687.35 I'll -1 
4 P 16502.17 30 14 0 16570.35 55 0 P 16662.54 55 3 
:5 0 16424,87 24 0 P lEi!:! 17.11 4:5 3 0 16634.02 60 ~ 

6 P 0 16460.71 5 P 16G02~57 49 0 
7 0 16260'.27 17 P 16401.98 35 -3 0 16568.72 51 1 
8 P 0 16341.59 21 2 P 

1- :2 SAND 

1 0 P 0 15100'.84 33 0 
2 P 15017.25 19 1 0 P 15089.78 42 5 
3 0 14958.61 23 -2 P 0 15072.86 37 -1 
4 P 0 P 15051.98* 37 2 
5 0 P 0 15028.37 37 6 
6 P 0 P 15002.81 14 3 

2- 1 BAND 

1 0 18100.78 23 0 P 18113.46 24 -8 0 18141.77* 33 3 

2 P 18054.49 14 -5 0 18082.73* 32 -2 P 18129.57 20 -12 
3 a 17994:.51 20 -3 P 18041 .51* 34 ~2 0 18109.66* 42 8 
4 P 17924.36 30 -9 0 17992.52 31 -5 P 18083.30 21 2 
5 0 17846.~0* 34 -29 P 17937.81 24 -4 0 18052.00 25 -2 
e p 17764.51 7 -1 0 17878.62 31 -9 P 18016.42 17 10 
7 0 P 17815.90 21 -6 0 

2- 2 BAND 

1 0 10;<191.30 <1'1 0 P 110'19'1.11 '19 5 0 1G5:!2.25· 4(; 1 
2 P 16437.05 36 5 D 16465.28 52 0 P 16512.24* 9 
3 0 16380.07 35 2 P 16427.02 46 -1 0 16495.05 56 -4 
4 P 0 16382.16 50 3 P 16472.74 50 1 
5 0 16241.44 21 1 P 16332.39 42 5 0 16446,.39* 56 :3 
6 P 16164.95 60 22 0 16279.12 47 8 P 16416.80 48 7 
7 0 16085.18 -3 P 16223.21 37 7 0 16384.56 50 6 
8 P 0 16165.51 15 P 16350.17 39 0 
9 0 P 16106.18 25 0 0 16314'.06'" 68 

10 P a 16045.63 26 P 16276.66 31 
11 0 P a 16237.71* 48 
12 P 0 P 16198.40 

3- 2 BAND 

1 0 P 17828.38 21 0 0 17858.98 54 2 
2 P 0 17801.97 33 -1 P 17850.75 20 -2 
3 0 17716.74 23 -1 P 17765.57 -8 0 17834.27 26 -1 
4 P 17652.53* 36 1 0 17721.29* 40 -3 P 17811.29 19 -1 
5 0 17580.68 19 6 P 17670.91 25 0 0 17783.04* 56 0 

;j- 3 BAND 

1 0 16255.06 39 0 P 16269.58 37 2 0 16300.16 40 :2 
2 P 16214.51 1 0 16245.13 46 1 P 16293.82 40 -13 
3 0 16162.80 32 1 P 16211.67 39 -9 0 16280.33 49 ,..1 
'I I> 1G102.37 24 -0 0 1C171.20 45 - 1 P 162:61.26 43 3 
5 0 16035.42 20 8 P 16125.76 37 3 0 16237.71* 48 -5 
6 p 0 16076.39 44 -7 P 16210.71 41 0 
7 0 P 16024.02 31 0 0 16180.93* 49 0 
8 P 0 P 16148.84 36 0 
9 0 P 0 10;116.:)::1 :)7 0 

4- 3 BAND 

1 0 P 0 17549.45 20 0 
2 P 0 P 17545.10 14 
3 0 P 0 17532.72 22 -7 

4- 4 BAND 

1 0 P 0 16050.07 33 0 
2 P 0 15997.03 41 0 P 16047.59 32 0 
3 0 P 0 16038.11 41 0 
4 P 0 P 16022.90 34 0 
5 0 P 0 16003.20 37 0 
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3d-3b g(3d) 3'J;t - e(3p) 3'J;: 
.~ __ ~_" ____ , ______ HT_ 

._--- ------ -.~-"-,--"------

N" SYM P-BRANCH 15 O-C R-BRANCH 15 o-c 

0- o BAND 

U I-' !lOS2.12 133 3 
1 0 5084.96 63 2 
2 P 5079.48 59 1 
3 0 4950.58 35 5 5069.46* 76 3 
4 P 4892.03 35 5 5057.42 64 5 
5 0 5045.07 77 10 
6 P 5033.20 64 1 
7 0 5022.42 67 15 
8 P 
9 0 5004.86 58 13 

10 p 499B 39 50 -4 
11 0 4993.51 54 19 
12 P 4990.87 41 -2 

0- 1 BAND 

0 P 
1 0 3597.70 43 

1- 1 BAND 

0 P 5105.01 4~ -OJ 
1 0 5105.69 62 -4 
2 P 5027.40 41 -5 5099.91 60 -3 
3 D 4976.55 46 -4 5090.79 73 -4 
4 P 4919.55 43 -26 5080.26 63 -3 
5 0 4860.24 53 -13 5069.46* 76 - 1 
6 P 4800.35 32 -4 5059.17 62 -4 
7 0 5049.76 67 2 

2- 2 BANO 

0 P 
1 0 
2 P 
3 0 
4 P 
5 0 5082.47 99 -9 
6 P 5074.38 99 -6 
7 0 5067.03 99 3 
8 P 5060.79 99 -13 

--~----- .. 

4d·2c:t p(4d) 3'J;: - c(2p) 3n;: 

N" SYM P-BRANCH IS O-C SYM Q-BRANCH 15 O-C SYM R-BRANCH rs O-C 

2C+ 2C- 2C+ 

0- o BAND 

1 0 22489.53 29 0 P 22498.08 52 - 11 0 22508. 19 66 -3 
2 p 22437.05* 58 -12 0 22447.17 59 -2 P 22480.24 57 -1 
3 0 22356.02 2 P 22389.02 35 0 0 22449.30 60 1 
4 P 0 22328.14 28 -2 P 22416.47 36 3 
5 0 P 22265.78 15 -3 0 22382.27* 33 0 
6 P 0 22202.93 39 19 P 22346.95 14 2 
7 0 P 22139.14 -2 0 22310.81* 79 -3 
8 p 0 P 22273.80 0 
9 0 P 0 22236.14 0 

0- 1 BAND 

1 0 P 0 20826.63 44 17 
2 p 0 20767.84 3 P 20800.93 15 8 
::I 0 P :20712.75 15 I; I) ?O77?_96 35 7 
4 P 0 20655.94* 39 6 P 20743.89 20 -18 
5 0 P 0 20714.88 35 0 
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4d-2c± p(4d) 3:z;t - c(2p) lIT;: Continued 

N" SYM P-BRANI-H 15 o-c SYM Q-BRANCH I!:l o-c SYM R-BRANC,H 10 o-c 

2C+ 2C- 2C+ 

1- n RllNn 

1 0 P 0 24055.99 23 -5 
:2 P 0 P 24028,01 G 
3 0 P a 
4 p 0 P 23960.06* 42 -4 

1- 1 BAND 

1 0 P a 22374,67 80 5 
2 P 0 22315.70 77 7 P 22348.52 71 -3 
3 0 :lCL'L'Li.42 U I-' 'LCL'L6U.36 410 -3 0 22319.21 83 3 
4 P 0 22202.19 49 2 P 22287.74 47 1 
5 0 P 22142.35 25 5 a 22254.66 40 1 
6 P 0 22081.36* 20 0 P 22220.24 17 0 
7 0 P a 22184.74* 35 0 
0 p 0 p 2214e.30 1~ 0 

1- 2 BAND 

0 p a 20755.34 15 20 
~ p a p :l072~ ,O~ ~o 0 
3 0 P 0 20704.67 30 -2 
4 p 0 P 
5 0 P 0 20649.14 25 13 

2- 1 BAND 

1 0 P 0 23851.75 26 -2 
2 P 0 23792.87' 41 9 P 23825.99 23 14 

2- :2 BAND 

1 0 P 0 22232.35 76 6 
2 P 0 22175.47 49 16 P 22208.57 59 -2 
3 a 22089.99 9 P 22123.<18 35 1 0 22181.23 54 2 
4 P U 'L'LUbtl.:.Jl 3:;) " P 22151 .28 49 0 
5 0 P 22010.88 25 1 0 22119.45 54 0 
6 P 0 P 22086.01* 30 0 
7 0 P D 22051.25 30 0 

2- 3 BAND 

1 a p 0 20673.29 15 -18 
2 P 0 20618.48 20 3 P 20651.71 20 -6 
3 a p 20569.63 39 5 0 20627.18 30 -9 
4 P 0 20518.21 10 - 1 P 

3- 3 BAND 

1 0 P 0 22080.72 35 2 
2 P 0 22025.6~ 49 -3 P 22059.64 44 2 
3 0 P 21977.4'- 411 -2 0 22034.40 49 - 1 
4 P a 21925.36 39 0 P 22006. 16 44 1 
5 0 P 21870.64 20 a 21975,63 44 0 
6 P 0 P 21943.30 30 0 
7 a p a 21909.41 20 0 

4- 4 BAND 

1 0 P 0 21918.67 39 1 
:2 P 0 21865.61 411 - 1 P 21900.50 35 0 
3 0 P 0 21877.54 44 0 
4 P 0 P 21851.19 30 0 
5 0 P 0 21822.16 15 0 
6 P 0 P 21790.92 35 0 
7 0 P 0 21758.01 30 

-------------~-.-.-" -~-.. --~~--"-------".--.. ~.-
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352 FREUND, SCHIAVONE, AND CROSSWHITE 

4d-3b p(4d) 3'2:; - eOp) 3:z; 5d-2c± (5d) 3:zt c(2p) 3IT: 

N" SYM R-BRANCH I~ o-c N" :3VM 0 DRANel! IS o C ~YM R ORANCII IS o··c 

2C- 2C+ 
0- 0 BAND 

0- o BAND 
0 r 107110.47 ::.10 S 

1 0 10699.39 28 -7 1 P 0 25068.65 56 1 
2 p 10678 64 15 -1 2 0 25007.60 26 -1 P 25035.52* 62 9 
3 0 10658.46 31 12 3 P 24944.20 16 0 0 25001.93 56 0 

4 0 P 24967.64 28 0 
0- 1 BAND 5 P 0 24932.73* 30 0 

6 0 P 24897.21 20 0 
0 p 9228 16 29 5 7 P 0 24861.18 26 0 
1 D 92·12.25 15 4 8 0 P 24824.52 0 
:2 p 9 P 0 24787.55 0 
3 D 9176.45 36 9 10 0 P 24750.14 20 0 

11 P 0 24712.40 0 
1- 1 BAND 

0 P 
t D 10760.02 27 -1 

:./ p 10741.16 22 -6 

3 D 10722.61 24 -4 
4 P 10705.52 24 

2- 2 BAND 

0 P 
1 0 10817.51 25 5 

6d-2c± 7d-2c= 
(6d) 3:zt - c(2p) 3IT: (7d) 3:zt - c(2p) 3IT: 

-----_ ... _ .. _------_._-----

N" SYM R-BRANCH 15 D-C N" SYM R-BRANCH 15 O-C 

2C+ 2C'" 

0- o 9AND <)- o BAND 

1 0 26443.97* 56 0 1 0 27269.50 56 0 
2 P 26409.54 44 0 2 P 27235.20 50 0 
:3 0 26375.53 56 0 3 0 27201.35 62 0 
4 P 26341.18· 50 0 4 P 27167.24 38 0 
5 0 26306.39 56 0 5 a 27132.72* 50 0 
6 P 26269.22 44 0 ---------------
---. 

8d-2c± 9d-2c= 
(8d) 3:zt - c(2p) 3n,;t (9d) 3"1:: - c(2p) In: 

N" SYM R-BRANCH IS o-c N" SYM R-BRANCH 15 o-c 

2C" 2C" 

0- o BAND 0- o BAND 

1 0 27802.15 38 0 1 0 28166.84 32 0 
2 P 27768.27 38 0 2 P 28133.36 26 0 
3 0 27734.85 44 0 3 0 28099.99 26 0 
4 P 27700.91 26 0 4 P 28066.67 26 0 
5 0 27666.58 38 0 5 0 28033.26 20 0 
6 P 27632.08 20 0 --------------
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ELECTRONIC SPECTRUM AND ENERGY LEVELS-OF DEUTERIUM 353 

3e+·2c± i (3d) 3rr; - c(2p) 3rru± 
- ___ • ___ •• __ 0 __ • __ "_._ 

N" SYM Pc-BRANCH 15 O-C SYM Q-BRANCH 15 O-C SYM R-BRANCH 15 O-C 

2C+ 2C- 2C+ 

0- O·RANn 

1 0 P 17130.63* 50 2 0 17219.08 47 3 
2 P 17069.'58 47 -1 0 171'57.86 -1'0 !> 17274.20 4~ 1 
3 0 17066.79 54 -4 P 17182.96 27 0 0 17324.00* 49 5 
4 P 17061.90 46 -2 0 17202.85 42 3 P 17367.48 39 3 
5 0 17052.41 46 -4 P 17216.83 36 1 0 174-04.61 42 -3 
6 P 17037~60 34 -3 0 17225.12 42 1 P 17436.07 32 -3 
7 0 17017.76 46 1 P 17228.29* 37 -4 0 17462..48 36 3 
8 P 16993.54 20 6 0 17227.08 39 0 P 17484,33 26 0 
9 0 16965.77 -1 P 17222.28 36 2 0 

10 P 16935.20 -2 0 17214.20 0 P 
11 0 16902.38 -19 P 17203.48 28 0 0 

0- 1 BANO 

1 0 P 0 15537.72 9 
2 P 0 P 
3 0 15390.43 31 0 P 0 
4 P 15389.60 5 0 P 
5 0 15385-.15 9 P 0 

1- o BAND 

1 0 P 18672.16* 44 3 0 18750.25 39 -21 
2 P 18611 . 13 44 2 0 P 18797.39 15 2 
3 0 18598.23* 49 -1 P 0 18840.68 35 -10 
4 P 18585.07 44 -3 0 P 18878.81 20 16 
5 0 18569.15 49 -13 P 18728.49 54 15 0 18911.16 39 -8 
6 P 18549.05 39 -10 0 18731.70 39 - I P 18937.48* 59 8 
7 0 18524.43 44 8 P 0 18957.79 10 5 

I- I BAND 

1 D P 16990.68* 55 -3 0 17069.05 55 1 
2 P 16931.67 51 -4 0 P 17117.98 48 1 
3 0 16921.84 60 0 P 17029.85 23 4 0 17164.38 53 0 
4 P lGS12.66 57 5 0 17047.37 40 0 P 17206.60 43 0 
5 D 16901.88 53 -1 P 17061.17 38 0 0 17243.83 50 -2 
6 P 16887.84 41 0 D 17070:54* 0 P 17276.10 36 1 
7 0 16870:03 41 '5 P 17075.52 33 -1 0 17303.37 43 0 
8 P 16848.45 27 12 0 17076.15 39 -6 P 
9 0 16823.39 24 1 P 0 

1- 2 BAND 

1 0 P 0 
2 P 0 P 
3 0 15307.37 51 2 P 0 

2- 1 BANO 

1 0 P 0 
2 P D 18425.10 44 -21 P 

2- 2 BAND 

0 P 0 16864.81 51 -1 
2 p 0 1&807.B& 2 P 1&~O'j.41 46 0 
3 0 16722.58 58 -3 P 0 16944.24* 52 2 
4 P 16707.19 58 3 0 16831.25 39 -1 P 16979.68* 54 12 
5 0 16690.62 56 6 P 16839.17* 54 0 D 
6 P 0 P 
7 0 10:;0:;71.90:; 4~ 0 I> 0 f70<;Q <;4 46 0 

8 P 16650.50 43 0 D P 
9 0 P 0 

10 P 16601.69 0 P 
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354 FREUND, SCHIAVONE, AND CROSSWHITE 

3e+-2c:l:: i(3d) Jrrt - c(2p) lrr;- Continued 
._----_.- --------"--.-~-------

N" SYM P-·BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 
2C+ 2C- 2C+ 

3- 3 BAND 

1 0 P 0 16681.71 46 2 
2 P 16562.42 43 1 0 16626.68 36 P 1671'9.67 40 0 
3 0 16544.36 51 0 P 0 16756.80* 46 -13 
4 P 16528.17 45 0 0 16647.85 25 -3 P 16791.55* 42 0 
5 0 16511.92 50 -1 P 16656.05 26 0 0 
6 P 0 P 16849.79 24 15 
7 0 16473.91 43 -3 P 0 
8 P 16450.63 28 -16 0 P 

4- 4 BAND 

1 0 p 0 
2 P 16352.48* 40 -2 0 P 16512.24" -6 
3 0 16345.66* 25 -2 P 0 
4 P 16327.40 42 2 0 " 5 0 16307.35* 47 -2 P 0 
6 P 16285.65 35 -2 0 p 

3e--2c"" i(3d) 3rrg - c(2p) 3rr;-

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 
2C- 2C+ 2C-

0- o BAND 

1 p 0 17101.49 02 1 P 17100.07" 49 4 
2 0 17040.48 50 1 P 17089.09 32 8 0 17162.59 55 0 
3 P 16997.78 45 0 0 17071.29 6 - 11 P 17170.53* 51 -4 
4 0 16950.27 49 0 P 17049.51 -2 0 17174.41 54 3 
5 P 16898.91 42 1 0 17024.00 19 -1 P 17174.95 45 3 
6 0 16844.46 47 -2 P 16995.76 49 .3 0 17172.45 49 -1 
7 P 16787.90 31 -6 0 16965.10 25 0 P 17167.42* 39 0 
8 0 16729.74 32 1 P 16932.56 33 -1 0 17159.96 42 1 
9 P 16670.52* 2 0 16898.78 13 P 17150.62* 39 17 

10 0 16610.66 0 P 0 17138.70 37 4 
11 P 16550 46 S n I{;R76 qR -'i P 1717'i 07 ?R -? 
12 0 16490.15 2 P 16789.82* 50 -4 0 17109.51 41 0 
13 P 16429.92 2 0 P 17092.18 0 
14 0 16369.80 23 P 0 17072.89 36 

0- 1 BAND 

1 p 0 15420.07 -1 P 
2 0 P 15409.55* -6 0 
3 P 0 15394.95 -S P 
4 0 P 15377 _01* 28 -15 0 
5 P 0 P 
6 0 P 15334.52 37 10 0 

1- 0 BAND 

1 P 0 18629.64 44 0 P 18677.99* 5!;l. -1 
2 0 18568.56 39 -5 P 18616.95* 44 -3 0 18689.74 44 0 
3 P 1852S.88 49 13 0 18598.23* 49 -32 P 18695.98 39 -8 
4 0 18477.40 44 -2 P 18574.8S 39 -17 0 18697.32 44 -7 
5 p 18424.38 39 -1 0 P 18694.03 20 -11 
{; n lR~C;7_31* 39 HI P 0 

I- I BAND 

1 P 0 16948.22 54 0 P 16996.S8* 48 0 
2 0 16889.23 51 0 P 16937.53* 36 -S 0 17010.36 57 0 
3 P 16849.33* 57 -9 0 P 17019.71 50 -2 
4 0 16805.15 53 1 P 0 17025. 11 55 0 
5 P 16757.26* 43 4 0 16879.68 21 5 P 17026.97 44 0 
6 0 16706.33 46 1 P 16853.67 19 3 0 17025.71 48 3 
7 P 16653.07 34 -1 0 16825.12 24 0 P 17021.60* 38 -3 
8 0 16597.93 42 -3 P 16794.45 16 2 0 17014.87 47 3 
9 P 16541.54 28 2 0 16761.98* 46 -3 P 17005.79 33 0 

10 0 P 0 16994.53 37 -2 
1 1 P 0 16738.89* 0 P 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 355 

3e--2c± i(3d) (In; - c(2p) 3n;, Continued 
---------- ---_._------_._---- _. __ .-_._----_ .. -- --~-------- -

N n SYM P-B~ANCH 15 O-C SYM Q-eR.ANCH 15 O-C SYM R-B~ANCH 15 O~C 

2C- 2C" 2C-

1- 2 BAND 

1 P 0 15328.74 37 0 P 15377.01* 28 -9 
2 0 P 15320.07 19 3 0 15392.91 26 2 
3 P 0 P 15405.22 27 -1 
4 0 15194,64 42 -6 P 0 15414.67 31 6 
5 p 0 P 15421. 55 9 

2- 1 BAND 

P 0 P 18.451 .. 87 49 14 
2 0 16344.S8+ ~S 1 P 0 115464.46 II 

3 P 18304.5.1 49 -6 0 P 18471.84 44 0 
4 0 18259.12 54 -1 P 0 
5 P 18209.33 44 0 0 P 

2- 2 BAND 

1 P 0 16784.4.8 51 0 P 16832.,25 46 0 
2 0 16727.50* 51 0 P 16775 .. 19 34 0 0 16846.92 55 4 
3 P 16690.07 0 0 P 16857.37 50 3 
4 0 16648.67 52 -2 P 167.44.14* 69 -7 0 16864.08 6 
'5 P 16603.86 43 4 0 16723.25 29 -7 P 16867,03 49 -6 
6 0 16555.94 -6 P O. 
7 P 16505.95 32 6 0 16673.11 23 -.4 P 
8 0 16454 .. .18 17 p 0 16857.89 0 
9 P 16400.33* 50 0 0 P 

IV 0 lb34~.6b· 2~ 2 P 0 

2- 3 BAND 

1 P 0 15225,67 42 1 P 15273.38 33 -5 
2 0 15 .. 170.64 33 0 P 15218.34 28 -3 0 15290.00. 42 -2 
3 P 15136.12 33 -6 0 15207.72 9 1 P 15303.47 37 2 
4 0 15098.64 37 -2 P 0 153.13.84* 51 -15 
5 P 15058.68 28 4 D P 

3- 3 RANn 

1 p 0 16607.92 49 -2 P 
2 0 16552.94* 48 2 P 16599.70 30 -7 0 16669.93 53 -1 
3 P 16517.58* 51 0 0 16587.64 P 16681.29 47 -1 

4 0 16478.59* 51 1 P 0 16688.92 50 1 
5 P 16436.51 41 2 0 16552.94" '48 -2 P 16693·;01 0 
6 0 P 16531.25 19 0 16694.04 42 ~ 

7 P 16344.41 4 0 16506.60 16 -1 P 
8 0 16295.29 34 - 1 P 16478.59* 51 0 0 16682.34 49 

4- 4 BAND 

1 P 0 16400.33* 50 -11 P 
2 0 16347.38 46 -2 P 0 16475.88 47 -2 
3 P 16331.08 -2 0 P 
4 U P 0 
5 P 16251.56 38 -2 0 P 
6 0 16209.26 43 P 0 
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ELECTRONIC SPECTRUM AND ENERGY-LEVELS OF DEUTERIUM 357 

4e:t:~3b r(4d)·3n: - e(3p) 3~ 

N" SYM P-BRANCH I5 o-c SYM Q-BRANCH 15· o-c SYM R-BRANCH 15 o-c 

4E+ 4E- 4E+ 

0- o BAND 

0 P P P 
1 0 0 10813.32 26 -6 0 10927 .. 40 1S 16 
2 P P P 10963.43 18 -7 
3 0 0 10765.92* 73 -9 0 

'" p p P 11038.49 13 

ne~2c (nd) 3IIg - c(2p) 3IIu 

-----------.-~~-
._--_._.-

N" SYM P-BRANCH 15 O-C SYM Q"-BRANCH 15 O-C SYM R-BRANCH 15- O-'C 

2C+ 2C- 2C+· 

o BAND 

1 P 0 P 
:2 0 P 0 
3 P 0 P 25147.12 32 
·4 0 P 25149.89 26 0 25141.32 56 
5 P 0 25143.74 14 P 25133.95 14 
6 0 P 25136.57 14 0 26126. 12· 14 
7 p 0 2 '!:I 127.93 20 P 

- 0 BAND 

1 p 0 P 
2 a P 26448,.01 38 0 
3 P 0 2641-1.-.72 38 P 
4 0 P 26371';';39 38 a 
5 P: 26344.63* 68 0 2634·1 .. 18* 50 P 
6 0 26308,63 50 P 26305.68 14 0 
7 P 26274·.74 26 0 P 

o BAND 

1 0 p 0 2(;509·.14 30 
2 P 0 P 2650:2.94 44 
3 0 P 0 26497.47 44 
4 P 0 26494.92 44 P 26491.60 44 
5 0 P 26488.33 26 0 26484.88 32 
6 P 0 26481.84 44 P 'G477 Oq 'I'l 

- 0 BAND 

1 0 P 26601.49* 50 0 
2 ",' 0 P 
3 0 P 0 26616.04 44 
4 P 0 P 26638.95 32 
5 D P 0 26661.36 14 

- 0 BAND 

1 0 p' 0 26648.56* 20 
2 P 0 P 26647.97* 62 
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358 FREUND, SCHIAVONE, AND CROSSWHITE 

3r+-2c± j (3d) 3 tlt - c(2p) 3n;: 
-------

N" SYM I'-BRANCH IS O-C SYM Q-BRANCH IS O-C SYM R-BRANCH 15 O-C 

2C+ 2C- 2C+ 

0- o BAND 

1 0 P 0 17534.57 60 2 
2 I' 0 17473.55 55 3 P 17576.35 47 2 
3 0 17382.31 46 -2 P 17485.09 49 -1 0 17621.86 48 2 
4 P 17364.05 45 -1 0 17500.73 52 2 P 17670.52 34 0 
5 0 17350.29 51 -5 P 17519.91 41 2 0 17721.29* 40 2 
6 P 17340.69 42 -1 0 17541.74 42 0 P 17772.81 22 -5 
7 0 17334.37 47 1 P 17565.12 33 3 a 17823.93" 26 -3 
8 P 17330.24 0 0 17588.61* 50 2 P 17873.49 0 
9 a 17327.30* 41 1 P 17611.42* 22 0 a 17920.57 0 

10 P 17324.38 33 0 a 17632.58 24 0 I' 
11 0 17320.94 36 -1 P 17651.52 13 0 a 
12 p 17316.21 27 -8 0 17667.66 13 P 
13 0 17309.93* 49 P 0 
14 P 0 17691.34 P 
15 0 P 0 
16 P 17279.31 0 P 
17 0 17264.05 P 0 

1- o BANa 

1 0 r 0 10121.00 ::10 -10 
2 P 0 19060.17 49 10 P 19155.71 15 0 
3 0 18968.82 25 -6 P 19064.45 20 -3 0 19191.43 30 -7 
4 P 18943.42 39 -2 0 19070.35* 44 -2 P 19228.05 25 -12 
5 0 18919.97 -3 P 0 
s P lRR<:!R ~::I ~q -? n I' 
7 0 18878.15 44 -3 P 0 

I- I BAND 

1 0 P 0 17439.67* 58 -1 
2 P a 17380.70 58 1 P 17476.33 51 2 
3 0 17292.47 48 -1 P 17388.12 52 -3 0 17515.12 52 2 
4 P 17271.10 46 3 0 17398.11 56 2 P 17555.82 39 2 
5 0 17252.65 52 4 P 17410.37 45 0 0 17597.72 40 4 
6 P 17237.02 44 -2 0 17424.37* 47 0 P 17640.13 30 -6 
7 0 17223.81 49 0 P 17439.67* 58 4 0 17682.12 32 0 
8 P 17212.43 39 0 0 P 17722.82 20 16 
9 0 17202.20 45 7 P 0 17761.33* 28 0 

10 P 17192.24 57 16 0 17483.54 29 12 P 
11 0 P 0 
12 f" 17171.0C 0 f" 
13 0 17159.26 31 P 0 

2- 1 BAND 

1 0 P 0 

2 P 0 P 18992.83 44 -2 
3 0 P 18904.61* 49 -8 0 19023.26 44 1 
4 P 18787.64 39 3 0 18906.24 49 0 P 19053.39 25 1 
5 0 18760.70" 54 -6 P 18907.85 39 -10 0 19082.84 25 0 
6 P 18734.57 35 -5 D 18909.49 39 -4 P 
7 0 18708.91 39 -6 P 0 

2- 2 BAND 

1 0 P 0 
2 P 0 P 17375.31 53 0 
3 0 P 17290.23* 54 4 0 17408.75 55 -1 
4 P 17177.06 46 0 0 17295.78 57 -2 P 17442.84 44 1 
5 0 17155.14 52 4 P 17302.47 47 3 0 17477.15 45 -3 
6 P 17134.86 43 3 a 17309.93* 49 7 P 17511 .34 -7 
7 0 17115.99 47 -4 P 17317.82 38 0 0 '"1544.0:::1 ;;t4 U 

8 P 17098.24 39 0 a 17325.55 42 0 P 
9 0 17081.06 52 2 P 17332.53 34 0 0 17575.15 21 2 

10 P 17064.18 40 2 a p 17594.80 26 2 
11 0 P 17342.59 2 0 17611.42* 22 
12 p 0 17345.1:;+ 33 P 17<::25.0(; ::14 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 359 

3r+-2c± j(3d) 311: - c(2p) 3n: Continued 
---_._---_. __ ._---_.,----------- .---.. ----~---- ------

N" SYM P-BRANCH 15 a-c SYM Q-BRANCH 15 a-c SYM R-8RANCH 15 a-c 

2C+ 2C- 2C+ 

3- 3 BANa 

1 0 " 0 
2 P 0 P 17:272.90 59 - 11 
3 0 " a 
4 P 0 17192,80 58 0 P 
5 0 17056.135 40 0 P 17191,61 50 0 0 17357.75 4"1 6 
6 " 17032.69 39 0 0 17196,36 48 -3 P 
7 a 17008.96 47 -1 P 17197.28 39 0 a 17405.91 41 0 
8 P 16985.11 38 -1 a p 

9 a 16958.43 44 2 P a 
10 p 1C:;~?R ::17 40 0 " -----"._------,-------_._--._-," 

31-2c :l: j(3d) 3.1: - c(2p) 3n;= 

N" SYM "-BRANCH 15 a-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 
~r- ?r+ ?r-

0- o BAND 

1 " a p 17533.89* 43 1 
2 D P 17472.90 53 4 D 17573.36 53 0 
3 P 17381.62* 38 1 0 17482.19 58 2 P 17614.07 42 1 
4 0 17361,02 48 -2 P 17493.02 49 -2 0 17654.95 42 -4 
5 P 17342.43 :2 0 17504.64 52 :2 P 17695.45* 30 -2 
6 a 173:25.10 46 1 P 17516.:28* 42 0 0 17734.82 35 2 
7 P 17308'.53 38 2 0 17527.42 4:4 -2 p 17772.44 19 -1 
8 a 17292.07* 0 P 17537.64 34 4 0 17807.86 22 3 
9 P 17275.52 -1 0 17546.55 37 2 P 17840.86 12 -2 

10 0 17258,50 36 -4 P 17553.85 29 1 0 17870.97* 26 -2 
11 P 17240.85 1 0 17559.36 33 0 P 17898.07 14 -2 
12 0 P 17562.84 36 -2 0 17922.15 20 0 
13 I" 0 17564.20 00 0 I" 17942.69 0 
14 0 17182.21 33 0 P 17563.35 23 0 0 17959.59 0 
15 P 17160.60 21 0 0 17559.97 26 0 P 

0- 1 BANa 

1 " a P 
2 a P 0 
3 " a 15805.85 8 P 
4 a p 0 
5 P a 15837.40 17 P 

1- o BAND 

1 P a p 19120.71 35 -3 
2 0 P 19059.70 39 -2 0 19154.14 35 -6 
3 P 0 19063.08 39 7 P 19187.31 25 12 
4 a 18941.82 35 -6 P 19066.14* 54 -:25 a 19219.56 25 -8 
5 P 18915.71 20 -5 0 19069.21 35 -6 P 
6 a 18889.68 25 -6 P 19071.07 35 -7 a 19278.8t 11 
7 P 18863.60 49 23 a p 
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360 FREUND, SCHIAVONE, AND CROSSWHITE 

3r-2c= j(3d) 3Lli - c(2p) 3n;: Continued 
--~~-------------,.-. - .. ----. ,-----

N' SYM P-BRANCH 15 o-c SYM Q-8RANCH I5 o-c SYM R-BRANCH 15 o-c 

2C- 2C+ 2C-

1- 1 BANO 

1 p 0 P 17439.33 1 
2 0 P 17380.38 55 6 0 17474.84 57 2 
3 P 17292,15 48 -1 0 17386.62 61 1 P 17511.15 46 5 
4 0 17269,60 51 0 P 17394.03 52 1 0 17547.43 46 7 
5 P 17248.61 43 2 0 17401.87* 56 1 P 17583.19 33 :3 
6 0 17228.61* 47 4 P 17409.83 44 0 0 17617.76 40 1 
7 P 17209.21 40 -6 0 17417.17 47 -2 P 17650.62 23 0 
a 0 17190.05 44 2 P 17423.59* 43 17 0 17681.31 27 0 
9 P 17170.53* 51 2 0 17428.53 40 5 P 17709.08 7 0 

10 0 17150.62· 39 5 P 17431.73 31 0 0 
11 P 17130.01 28 0 0 17433.50 33 0 P 
12 0 P 17432.80 26 0 
13 P 0 17429.74 31 P 
14 0 P 17424.37* 47 0 

1- 2 BAND 

1 P 0 P 15819.88 18 4 
2 0 P 15762.91 13 0 15857.50* 19 15 
3 P 0 15772. 16 24 4 P 15896.69 9 

" 0 16<;59.111 :l ,., 
15711~."O ::! 0 

5 P 0 P 15977.69* 57 4 

2- 1 BAND 

1 P 0 P 18962.35 49 4 
2 0 P 18903.31* 49 0 0 18992.13 44 2 
3 P 18815.20 44 5 0 18903.82* 54 -8 P 19021 Hi 35 -6 
4 0 18786.75 39 -14 P 18903.82" 54 -32 0 19049.01 35 -5 
5 P 0 18903.31* 49 -27 P 19075,03 15 2 
6 0 P 18901.58 35 -10 0 

2- 2 BAND 

1 P 0 P 17342.96 66 13 
2 0 P 17285.91 60 14 0 17374.64 58 0 
:3 P 17200.68 51 3 0 17289.41 61 0 P 17406.74 47 2 
4 0 17176.42 51 -3 P 17293.61 52 2 0 17438.58 48 -4 
5 P 17153.20 43 0 0 17297.95 55 3 P 
6 0 17130.63" 50 3 P 17301.88 -1 0 17499.19" 38 11 
7 P 17108.40 41 10 0 17305.25 47 0 P 17526.94* 31 - 1 
S 0 1701lG.11 4<1 0 " 17307. ~o 311 :l 0 
9 P 17063.30 34 -8 0 P 

10 0 17033.83' 11 0 P 17306.75 31 0 0 

:2 :3 DAND 

1 P 0 P 15783.87 19 14 
'2 0 P 15729.06 27 11 0 
3 P 0 15735.44 27 -3 P 
4 0 P 15743.51 22 - 1 0 

3- 2 BAND 

1 P 0 P 
2 0 P 0 18829.66 49 -4 

3- 3 BAND 

1 P 0 P 17244.41 66 2 
2 0 P 17189.35 62 2 0 
:3 P 17107.09 48 -5 0 l"f 1 !:IV. 41 bU -6 P 17300.91 47 0 
4 0 17081.51 51 3 P 17 Hl 1.59 50 -1 0 17328.16 48 1 
5 '" 17056.12 42 2 0 P 17354.28* 36 4 
6 0 17030.89 45 - 1 P 0 17378.39 39 -1 
7 P 17005.55 37 -5 D 17190.98 56 0 P 17400.39 28 0 
e 0 H,979.ee+ :34 1 P 17166.2:;3 :;37 0 0 174H1.(;5 32 -4 

9 P 16952.89 45 0 0 17183.52 39 2 P 
10 0 16924.60 33 2 P 0 
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3r-2c:l: j(3d) 3ilt - c(2p) 3IT: Continued 

N" SYM P-BRANCH 15 o-c SYM Q-BRANCH 15 o-c SYM R-BRANCH 15 o-c 

2C- 2C" 2C-

3- 4 BAND 

1 P 0 P 
2 0 P 15692.04 8 0 
3 P 0 15695.85 30 0 P 
4 0 P 15700.81 21 0 0 

4- 4 BAND 

1 P 0 P 17144.17 4 
2 0 P 17091.06 59 -2 0 17169.03 57 -8 
3 P 17011 75 48 1 0 17089.61 60 !'I P 
4 0 16984.48 47 0 P 17087.35 47 -1 0 17215.19 46 0 
5 P 16956.81 43 1 0 17084.00 56 0 P 17235.42 34 2 
6 0 P 17078.99 42 -3 0 17253. 14 37 
7 P 0 17072.15 46 P 17267.63 26 
8 0 16868.44 32 P 17063.80* 35 0 
9 P 0 P 17284.76 23 

5- 5 BAND 

P 0 P 17041.89 60 0 
2 0 P 16990.68* 55 0 0 

---_._--_ .. _-------------_ .. -------._----_._---.---_ .... -. 

3f:l:-3b j(3d) 3il: - e(3p) 3~: 
-------- ... _ .. ". - . 

N" SYM P-BRANCH IS O-C SYM Q-BRANCH IS o-c SYM R-BRANCH 15 o-c 

3F+ 3F- 3F+ 

0- 0 BAND 

f 0 0 0 572~.62 76 3 
2 P P P 5774.72 53 - 1 
3 0 5591.56 66 18 0 5691.23 43 0 
4 P P P 5893.73 64 3 
5 0 5591.07 48 9 0 0 5961.92 50 1 
6 P P P 6034.24 50 -22 

--------- .. ---•.. _------------_ ... _-_._-_._--_.------ "-

4r--2c:l: (4d) 3ilg - c(2p) 3n: 
--------.. ._---_._------ "-

N" SYM P-BRANCH 15 O-C SYM Q-BRANCH 15 O-C SYM R-BRANCH 15 o-c 

2C- 2C" 2C-

0- 0 BAND 

1 p 0 P 22806.29 33 2 
2 0 P 22745.15" 45 -10 0 22859.98 22 1 
3 P 22653.95* 45 -7 0 22768.78 25 0 P 22912.30 30 2 
4 0 22647.65 25 0 P 22791.21 '" 30 -3 0 
5 P 22640.65* 40 4 0 22811.68 21 0 P 

.----- -_._----._---------_ .. 
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Appendix B. Energy Levels of D2 Derived from the Band Systems of Appendix A and from 
Published Vacuum Ultraviolet Spectra 

Singlets 

lA................................................................................ 363 
EF ................................................................................ 364 
3A................................................................................ 365 
GK .............................................................................. 365 
4D ............................................................................... 365 
ww ............................................................................. 365 
wx .............................................................................. 365 
WY .............................................................................. 365 
wz .............................................................................. 365 
2B.............................................................................. 366 
3B.............................................................................. 367 
4B.............................................................................. 368 
5B.............................................................................. 368 
6B.............................................................................. 368 
7B .............................................................................. 369 
8B.............................................................................. 369 
9B .............................................................................. 369 

10B.............................................................................. 369 
lIB.............................................................................. 369 
nB................................................................................ 369 
2C ................................................................................ 370 
3C................................................................................ 371 
4C ................................................................................ 372 
5C ................................................................................ 372 
6C................................................................................ 373 
7C................................................................................ 373 
8C................................................................................ 373 
9C................................................................................ 373 
nC................................................................................ 373 
3E................................................................................ 374 
4E................................................................................ 375 
5E................................................................................ 375 
3F ................................................................................ 37' 
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Triplets 

2a................................................................................. 376 
3a................................................................................. 376 
3b................................................................................. 377 
4b................................................................................. 377 
20................................................................................. 377 
3c................................................................................. 378 
4c................................................................................. 379 
5c................................................................................. 379 
6c................................................................................. 380 
7c................................................................................. 380 
8c................................................................................. 380 
9c................................................................................. 380 
3d................................................................................. 380 
4d................................................................................. 380 
5d................................................................................. 381 
6d................................................................................. 381 
7d................................................................................. 381 
8d................................................................................. 381 
9d................................................................................. 381 
3e................................................................................. 381 
4e................................................................................. 382 
3f ................................................................................. 382 
4f................................................................................. 382 



ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 363 

lA X(ls) I'l;: 

-.-~---.----.--"----.-----.. -.-~-----.. ----

N SYM V ~ 0 v ~ v ~ 2 V ~ 3 V = 4 V 8 5 

0 0 O. BH 2993.60 BH 5868.46 BH 8625.71 BH 11267.80 BH 13795.72 BH 
1 P 59.79 BH 3051 .28 BH 5924.01 BH 8679.24 BH 11319.31 BH 13845.24 BH 
2 0 179.01 BH 3166.28 BH 6034.87 BH 8786.11 BH 11422.22 BH 13944.08 BH 
3 p 357.25 BH 3338.21 BH 6200.37 8H 8945.73 BH 11575.75 BH 14091.66 BH 
4 0 593.64 BH 3566.22 BH 6420.27 BH 9157.42 BH 11779.47 BH 14287.52 BH 
5 P 887.08 BH 3849.22 BH 6693.10 BH 9420.29 8H 12032.36 BH 14530.05 BH 
6 0 1236.38 BH 4186.02 BH 7017.74 BH 9733.13 8H 12332.65 BH 14818.70 BH 
7 p 1640.09 BH 7392.64 BH 10094.22 BH 12680.61 8H 15152.64 BH 
8 0 2096.36 8H 7815.90 BH 10504.21 BH 13075.19 BH 15534.1Z BH 
9 P 2603.45 BH 

N SYM V = 6 V . 7 V ~ 8 V = 9 V z 10 V = 11 

0 0 16210.27 8H 18511.38 BH 20698.87 BH 22771.48 BH 24727.63 8H 26564.54 BH 
1 P 16257.74 BH 18556.89 BH 20742.36 BH 22813.01 BH 24766.99 BH 26601.74 BH 
2 0 16352.62 8H 18647.73 BH 20829.13 BH 22895.66 BH 24845.50 BH 26675.98 BH 
3 P 16494.18 BH 18783.33 BH 20958.68 BH 23019.07 8H 24962.70 BH 26786.70 BH 
4 0 16681.90 BH 18963.14 BH 21130.45 BH 23182.73 BH 25117 .97 BH 26933.40 BH 
5 P 16914.73 BH 19186.16 BH 21343.41 BH 23385.54 BH 25310.49 BH 27115.07 BH 
6 0 17191.91 BH 19451.20 BH 21596.41 BH 23626.47 BH 25538.88 BH 27330.96 BH 
7 P 19756.83 BH 21888.53 BH 23904.55 BH 25802.65 8H 27579.49 BH 
8 0 20102.38 BH 22217.90 BH 
9 P 22583.96 BH 

N SYM V = 12 V ~ 13 V = 14 V = 15 V = 16 V = 17 

0 0 28278.54 BH 29864.91 BH 31317.47 8H 32628.33 BH 33787 61 BH 34782.80 BH 
1 P 28313.52 8H 29897.56 BH 31347.67 BH 32655.89 BH 33812.24 BH 34804.24 BH 
2 0 28383.31 BH 29962.67 8H 31407.82 8H 32710.71 8H 33861.33 BH 34846.91 BH 
3 P 28487.43 8H 30059.77 8H 31497.48 BH 32792.44 BH 33934.39 BH 34910.38 BH 
4 0 28625.17 BH 30188.24 8H 31616.05 BH 32900.30 8H 34030.66 BH 34993.82 8H 
5 P 28795.86 BH 30347.22 BH 31762.67 BH 33033.59 BH 34149.45 BH 35096.41 8H 
G 0 20990.22 011 30:l3::;.~::; 011 3193G.l'.J 011 33191.13 Oil 04209.07 011 :3::;21<;.7::; 011 
7 P 29231.37 BH 30752.37 BH 32135.44 8H 33371.70 BH 34449.19 BH 35353.39 BH 
8 0 30995.93 BH 32359.24 BH 33573.58 BH 346.27.80 BH 
9 P 31264.70 BH 

N SYM V = 18 V ~ 19 V = 20 V = 21 

0 0 35598.11 BH 36213.83 BH 36605.18 BH 36746.84 BH 
1 P 35615.97 BH 36227.52 BH 36613.81 BH 36748.73 BH 
2 0 35651.46 8H 36254.62 BH 36630.62 8H 
3 P 35704.05 BH 36294.53 BH 36654.89 BH 
4 0 35772.89 BI-! 36346.23 BH 36685 32 8H 
5 P 35857.00 BH 36408.60 8H 36719.85 8H 
6 0 35954.99 8H 36479.87 BH 
7 p 36065.24 BH 
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364 FREUND, SCHIAVONE, AND CROSSWHITE 

EF - 2A+2K EF l~t 
----,-----------

N SYM V : 0 II V = II V 2 /I V • 3 /I V a 4 /I V 5 /I 

0 0 99461.58 7 101149.79 1 I 
1 P 99493.63 14 101180.45 24 
2 0 99557.59 17 101241.67 30 
3 P 99653.19 16 101333.20 28 
4 0 99780.07 16 101454.60 24 
5 ,I'> 99937.69 IS 101605.29 19 
6 0 100125.53 13 101785.04 18 
7 t:> 100342.59 8 101992.66 10 
8 0 100588.28 7 102227.43 7 
9 t:> 100861.61 5 102488.45 5 

10 0 101161.65 4 102774.80 5 
11 po 101487.01 3 103085.52 4 
12 0 101836.91 3 

N SYM V .. 6 /I V ~ 7 /I V - 8 /I V • 9 II V • 10 /I V : 11 /I 

0 0 102741.79 13 104196.74 13 104546.29 7 105158.18 6 
1 '" 10::1770.01 ::19 104222.<;;4 ?<; 104<;'5';1,':11:; R 101:;1"'7 "''' 10 
2 0 102829.00 33 104273 92 28 104567.72 11 105186.37 13 
3 P 102915.83 30 103097.81 5 104349.34 24 104590.28 10 105213.16 10 
4 0 103030.86 29 103136.45 6 104445. 15 26 104623.86 13 105247.46 10 
5 P 103170.10 17 103183.63 6 104548.53 17 104680.39 9 105288.32 8 
6 0 103344.43 16 103233.95 5 104629.59 6 104788.03 10 105335.15 8 
7 P 103540.57 10 104835.75 2 
8 0 103761.94 9 105018.38 2 
9 P 104006.17 7 

10 0 104273.08 6 105463.60 2 
1 1 P 104559.85 4 

N SYM V = 12 /I V 13 /I V : 14 II V . 15 II V . 16 fI V 17 /I 

0 0 105532.01 9 105977.74 9 106506.03 8 106985.82 8 107472 44 7 107980.66 8 
1 ... 10:5:541;1.S4 11;1 10':5SBB.S2 lS 106017.48 14 106l:j98.6e 18 107484.31 10 107932.02 IS 
2 0 105582.55 20 106011.49 21 106540.21 17 107024.18 18 107507.98 13 108014.63 16 
3 P 105632.16 16 106046.25 15 106573.75 14 107062.17 15 107543.74 13 108048.40 16 
4 0 105696.06 17 106094.42 15 106617.85 14 107112. 12 16 107591.67 13 108093.35 16 
5 P 105771.23 13 106672.30 12 107173.24 13 107651.89 12 108149.45 16 
c 0 105953.40 12 10G737.31 14 107244.77 14 107724 ";IQ 11 10R?I~ R':I 1~ 

7 P 105935.17 8 

N SYM V m 18 It V .. 19 It V c 20 II V • 21 II V ~ 22 It V a 23 1/ 

0 0 108480.93 8 108972.75 9 109466.44 8 109958.39 7 110440.71 5 
1 P 108492.48 15 108984.11 16 109477.33 15 109969.06 15 110451.39 11 
2 0 108515.48 17 109006.81 15 109499.08 16 109990.44 16 110472.77 12 
3 P 108549.79 16 109040.82 15 109531.70 14 110022.39 16 110504.68 9 
4 0 108595.14 15 109086.05 16 109575.15 16 110064.61 15 110546.94 H 
5 P 108651.25 15 109142.31 16 109629.42 13 110117.11 9 110599.22 1 
6 0 108717.74 16 109209.30 15 109694.50 11 110179.83 2 
7 P 108794 87 2 109286.70 3 

N SYM' V a 24 It V - ~o If V c 26 If V - 27 f1 V - 28 If V - 29 N 

0 0 113657.88 11 
1 P 113666.17 19 
2 0 113683.45 18 
3 p 11-::1710,"" :::>0 

4 0 113747.38 20 
5 P 113800.00 19 
6 0 113843.87 2 

N SYM V • 30 1/ V c 31 It V • 32 fI 

0 0 114867.40 9 
1 P 114880.01 8 
2 0 114906.22 12 
3 P 114945.28 8 
4 0 114996.98 9 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 365 

3A H(3s) l~: 4D 
.. ---------_ .. _-_._-- ----.-------- "-- ---------

N SYM V = 0 /I V = /I V = 2 /I V = 3 iI N SYM V = 0 /I 

0 0 116421.60 13 117904.22 12 0 0 
1 P 116446.44 18 117910.14 19 1 P 117702.09 14 
2 0 116495.67 30 117950.29 26 2 0 117710.25 16 
3 P 116561.43 23 118013.84 24 :3 p 117743.39 10 
4 0 116644.20 17 118109.82 20 " 0 117803.78 15 
5 P 116736.56 8 118229.04 13 '.3 P 117892.02 11 
6 0 116809.13 1 118353.27 9 6 0 118008.04 8 
7 P 118511.89 6 7 P 118151 .64 5 
8 0 118711.58 :3 8 a 118322.34 :3 

9 P 118519.49 
10 a 118742.20 
11 P 118989 74 
12 0 119260 60 

GK -= 3D+3K GKIl,;; 

N SYM V = 0 /I V • f( V = 2 /I V = 3 " V = 4 II V = 5 If 

0 0 111733.77 6 112066.78 6 113145.22 12 113507.53 11 114356.76 11 115074 .03 10 
1 P 111744.71 16 112075.59 11 113159.67 17 113519.78 20 114372.54 20 115084.11 24 
2 0 111766.14 17 112099.20 16 113188.48 24 113546.20 24 114404.31 28 115107.29 27 
3 P 111797.38 12 112143.22 12 113231.46 20 113589.55 19 114456.16 24 115147.73 19 
4 0 1116~7.eO 17 112210.93 14 1132157.~9 20 I 13e~2. ':13 115 11':121'1.60 23 
'5 P 111886.13 4 112303.85 11 113744.60 13 115333.48 16 
G 0 111955.85 4 112422.61 11 113866.51 10 115454.31 5 
7 P 112567.27 9 114021.77 1 115600.18 4 
8 0 112737.77 11 115744.37 4 
Q P 1120~';I.2Q 7 

10 0 113153.24 9 
11 P 113396.64 7 
12 0 113661 .83 6 
13 P 113947.10 2 
14 0 114250.46 2 

N SYM V ~ 6 /I V = 7 /I V = 8 " V = 9 II 

0 0 115844.08 10 116557.37 7 117214.11 13 117799.38 6 
1 P 115858.87 19 116565.62 22 117226.75 21 117811.60 16 
2 0 115889.04 23 116580.98 28 117252.43 26 117834.88 19 
3 P 115931.53 19 116622.73 21 117292.11 20 117868.73 16 
4 0 115991.50 22 116710.90 19 117914.84 15 
5 P 116065.06 8 117974.43 1 1 

ww J};: WX J};: Wy ... 31Ko I};: WZ l};t 

_._------ --~- - -- ... _--

N SYM V = 0 # N SYW V = 0 # N SyM V = 0 fI N SYM V = 0 fI 

0 0 0 0 110335.29 5 0 0 0 0 
1 P 1 P 110345.20 2 1 P 111892.34 3 1 P 
2 0 2 0 110358.77 3 2 0 111933.26 1 2 0 
3 P 3 P 110376.60 3 3 P 111958.20 3 3 P 116781.03 20 
4 0 
5 P 111889.29 7 
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366 FREUND, SCHIAVONE, AND CROSSWHITE 

2B B(2p) 12:; 

N SYM V 0 /I V ~ /I V = 2 /I V = 3 H V = 4 /I V ~ 5 /I 

0 P 90633.59 25 91575.94 22 92498.80 32 93403.40 27 94290.52 24 95160.50 29 
1 0 90653.31 59 91594.90 62 92517.15 74 93421.21 70 94307.76 69 95177.27 73 
2 p 90692.64 66 91632.82 71 92553.81 83 93456.74 76 94342.27 71 95210.82 67 
3 0 90751.43 67 91689.44 74 92608.57 83 93509.82 67 94393.79 72 95260.95 73 
4 P 90829.32 55 91764.56 61 92681.25 71 93580.23 54 94462.23 56 95327.46 53 
5 0 90926.01 50 91857.80 57 92771.46 61 93667 .. 78 50 94547.21 54 95410.20 56 
6 P 91040.97 37 91968.76 41 92878.87 36 93771.96 30 94648.50 29 95508.66 23 
7 0 91173.73 29 92096.93 32 93003.00 31 93892.54 24 94765.57 19 95622.68 13 
a ... 010:20.CO :20 9:2:241.70 14 90140.43 10 940:20.79 0 94096.15 4 9:;751.~3 3 
9 0 91490.07. 16 92402.73 11 93299.43 9 94180.42 4 95045.63 1 95895.32 1 

10 P 91672.28 12 92579. 10 9 93470.50 4 
11 0 91869.52 10 92770.21 7 93655.82 3 
12 P 92081.12 5 92977.95 5 
1~ 0 Q?::IOS 04 ."1 q",O" 07 ::I 

N SYM V = 6 /I V = 7 /I V = 8 /I V ~ 9 Ii V ~ 10 If V ~ 11 

0 p 96013.68 17 96850.35 21 97670.54 15 98474.66 10 99262.62 9 100035.03 BH 
1 0 96030.05 56 96866.23 56 97686.08 42 98489.77 40 99277.38 23 100049.36 BH 
2 P 96062.67 47 96898.01 52 97717.00 42 98519.93 35 99306.77 21 100078.06 BH 
3 0 96111. 45 53 96945.51 53 97763.35 42 98565.05 44 99350.75 28 100121.02 BH 
4 p 96176.21 37 97008.58 34 97824.75 30 98624.96 25 99409.16 14 100178.03 BH 
5 0 96256.67 35 97086.98 38 97901.21 25 98699.44 21 99481.83 20 100248.89 BH 
6 p 96352.~( 1;j "" f 1t:1Q.;jt:l 1<1 ~1~9:l.:l!:! 1~ ':oj!:!"!:!!:!. <11 ':oj 99~S!:!.41 5 100333.52 6H 
7 0 96463.56 8 97288.57 11 98097.75 9 98891.07 6 99668.76 6 100431 .22 BH 
8 P 98217.54 1 

N SYM V - 1:2 V - 13 V - 1 ... V ~ 15 v - 10 V - 17 

0 P 100791.50 BH 101532.49 BH 104345.00 OH 
1 0 100805.51 SH 101546.15 BH 102271.58 BH 102981.79 SH 103677 .02 BH 104357.43 OH 
2 P 100833.49 BH 101573.57 BH 102298.24 BH 103007.89 BH 103702.39 BH 104382.47 OH 
3 0 100875 34 BI-l 101~14 4" 1'\1-1 10?33A 0" I'\H 10304" qc:; ~H 103740 3A RI-l 10.:l4?O 31'; nl-l 
4 p 100930.97 BH 101668.94 BH 102390.99 BH 103096.65 BH 104474.81 OH 
5 0 101000.15 SH 101736.41 BH 103156.15 BH 104526.90 OH 
6 P 101083. 11 SH 101817.47 SH 104601.39 OH 
7 0 101178.18 SH 101910.38 BH 104686.53 OK 
8 P 101287.40 SH 

N SYM V = 18 V = 19 V = 20 V = 21 V B 22 V '= 23 

0 P 105011.23 OK 105662.97 OH 106300.62 OH 106924.10 OH 107533.69 OK 108129.76 OK 
1 0 105023.45 OH 105676.46 OH 106311.87 OH 106935.00 OH 107544.65 OH 108140.33 OH 
2 P 105047.51 DH 105695.73 OH 106335.75 OH 106957.38 DH 107566.74 OH 108161.76 OH 
3 0 105083.73 DH 105732.08 OH 106369.73 OH 106991.07 OH 107599.91 OH 108193.82 OH 
4 P 105131.85 OH 105779.45 OH 106415.84 OH 107034.32 OH 107643.80 DH 108236.26 OH 
5 0 105191.79 OH 105838.19 OH 106473.02 DH 107091.49 OH 107698.62 DH 108289.28 OH 
6 P 105263.31 OH 105907.86 OH 106541.46 OH 107157.85 DH 107764.50 OK 108352.79 OK 
7 0 105988.86 DH 106621.09 OH 108426.50 OH 

N SYM V ~ 24 V E 25 V = 26 V ~ 27 V ~ 28 V .. 29 

0 P 108712. 17 OH 109281.30 OH 109837.291DH 110379.79 OH 110910.29 OH 111427 58 OH 
1 0 108722.55 DH 109291.45 OH 109847.400H 110389.71 OH 110920.18 OH 111436.79 OH 
2 P 108743.77 OH 109311.94 OH 109867.660H 110409.06 OH 110940.76 OH 111455.25 OH 
3 0 108775.39 OH 109342.39 OH 109898.30 OH 110438.31 OH 110980.32 OH 111483.15 OH 
4 P 10AA17 <;4 1)1-1 109~8';1.0A nH 10<1<;140 0" nH 111()OO "4 nH 111e;?0 ?1 nH 
5 0 108870.73 DH 109433.73 OH 110002.66 OH 110525.60 OH 111049.16 OH 111566.15 OH 
6 P 108937.24 OH 109494.29 OH 110039.48 OH 110622.90 OH 111105.65 OH 111621.00 OH 
7 0 10B991 .30 OH 109569.07 OH 111171.14 OH 111686.00 OH 

N SYM V a 30 V a 31 V = 32 V ~ 33 V ~ 34 V .. 35 

0 P 111932.41 OH 112424.55 OH 112904.16 DH 113371.64 OH 113826.34 OH '114268.82 OK 
1 0 111940.79 OH 112433.38 Dli 112912.65 DH 113379.85 OH 113834.37 DH 114276.64 OH 
2 P 111958.17 DH 112451.00 DH 112929.64 DH 113396.80 DH 113850.42 DH 114292.80 OH 
;0 (J 11,':ojtlb.1b lJH 1124rf.6;J UH 1 1:l!:lb~. 12 UH 11;J42:£ .U1 UH 11:.:1t1f"!.tlU UH 114"'1b.71> UH 
4 P 112020.86 DH 112512.83 OH 112989.14 OH 113456.05 DH 113907. 14 DH 114349.56 OH 
5 0 112065.71 OH 112556.96 OH 113031.50 OH 113498.20 OH 113947.50 OH 114392.06 DH 
6 P 1121 e 1 .26 OH 112610.07 DK 113082.77 OK 113550.61 OK 113995.79 OK f 14455.64 OK 
7 0 112673.20 OH 113141.38 OH 114481. Hi OH 
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2B B(2p) l~: Continued 

N SYM v = 36 V '" 37 V = 38 V = 39 V = 40 V 41 

0 P 114698.50 DH 115115.83 DH 115520.04 DH 115911.30 DH 116288.94 DH 116651.96 OH 
1 0 114706. 16 DH 115123.40 OH 115527.23 DH 115918.56 OH 116295.15 OH 116658.78 OH 
2 P 114721.49 OH 115138.80 OH 115541.81 DH 115933.50 OH 116309.16 DH 116678.09 OH 
3 0 114744.50 DH 115162.65 OH 115563.46 DH 116329.33 DH 116685.22 OH 
4 P 114775.20 DH 115195.20 DH 115592.32 DH 115984.42 DH 116356.44 DH 116713.32 OH 
5 0 114813.36 DH 115628.54 DH 116011.57 OH 116390.01 OH 116746.66 OH 
6 P 114859.06 DH 116430.47 DH 

N SYM V = 42 V = 43 V = 44 V '" 4" V = 4':: V = 47 

0 P 116999.77 DH 117331.17 DH 117644.62 DH 117937.44 DH 118207.20 DH 118448.86 DH 
1 0 117005.85 DH 117338.08 DH 117650.33 DH 117943.80 OH 118211.97 DH 118453.94 DH 
2 P 117018.59 DH 117343.35 DH 117661.43 DH 117960.05 DH 118222.93 DH 118465.41 DH 
3 0 117037.36 DH 117363.71 DH 117678.31 DH 117966.56 DH 118236.32 DH 118472.14 OH 
4 P 111062.31 OH 117388. 17 DH 117700.82 DH 117988.04 OH 118255.30 DH 118490.40 DH 
5 0 117093.54 DH 117417.95 DH 117729.15 DH 118014.16 DH 118279.54 DH 118511.67 DH 
6 p 117449.61 DH 

N SYM V = 48 V = 49 V = 50 V = 51 
0 P 118657. 15 DH 118934.42 DH 
1 0 118660.30 DH 118936.43 DH 118989.64 OH 
:2 P 118667.99 DH 118940.34 DH 
3 0 118679.00 DH 118945.83 DH 

.--------.. --~--.-.---------.. -¥-,~. ----- .. --~-- ... ---.~.----

3B B'(3p) I~: 

---~ ---~- .-.-~--- -- ...... -.--.----.--.--.--. ._._-_ .. __ .. ..._------"----

N 5YM V = 0 " v = " V :.! II V :3 II V 4 II V u 5 # 

0 P 110815.83 1 112181.03 3 113467. 18 3 114669.59 3 115780.03 2 116784.66 5 
1 0 110842.11 4 112205.90 6 113491.02 6 114690.92 6 115800.61 4 116803.68 14 
2 P 110894.55 4 112255.58 6 113538.62 6 114733.79 5 115841.74 4 116842.27 7 
3 0 110972.93 4 112329.84 6 113609.85 6 114798.48 6 115903.26 4 116899.66 11 
4 P 111076.98 4 112428.44 5 113704.60 6 114885.03 6 115984.96 4 11697~.88 5 
5 0 111206.30 4 112551.02 5 113822.81 6 114993.15 4 1160R6.51 3 117070.68 4 
6 p 111360.38 4 112697.11 6 113964.59 6 115122.51 3 
7 0 111538.64 4 112866.12 4 114131.18 4 
8 P 111740. 04 1 113057 4l'1 4 
9 0 113270.49 4 

N SYM V 6 1/ V ~ 7 V 8 V ~ 9 V = 10 V 11 

0 P .117659 48 5 118357.29 DH 118754.69 DH 118838.46 OH 118913.02 OH 118966.66 OH 
1 0 117675.56 14 118370.99 OH 118761.27 DH 118842.80 OH 118916 24 OH 116969.96 OH 
2 P 117708.02 5 118398.28 DH 118773.85 DH 118852.15 OH 118922.54 DH 118973.74 OH 
3 0 117756.91 11 118438.75 OH 118790.94 DH 118863.48 OH 118931.93 OH 116980.24 DH 
4 P 118491.93 DH 118811.52 DH 118880.97 OH 118944.21 OH 118988.93 OH 
5 0 117903.35 6 118557.15 OH 118834.37 OH 118958.97 DH 119001.54 OH 
6 P 118633.21 DH 
7 0 118719.57 OH 

N SYM v ~ 12 V = 13 

0 P 119003.58 OH 119026.49 OH 
1 0 119005.11 OH 119027.79 DH 
2 p 119008.39 OH 119034.49 OH 
3 0 119013 16 OH 
- -~- - .. ---~------.----~---~- ~-- ---- - ------~ -' •.. ----- ------- - -_ . . -- -.-----.---~.-.-- .. --"--
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368 FREUND, SCHIAVONE, AND CROSSWHITE 

4B B"(4p) l};~ 

,.~~~ ..... _--------------------

N :;SYM v '" v v ~ v - :2 V = 3 V ~ 4 V ; !:! 

0 P 117197.30 TT 118688.20 TT 120112.70 TT 121454.00 TT 122741.00 TT 123952.30 TT 
1 a 117224.30 TT 118714.50 TT 120138.80 rT 121480.00 TT 122780.20 TT 123970.90 TT 
2 P 117277.90 TT 118767.20 TT 120190.50 TT 121532.10 TT 122844.00 TT 124010.90 TT 
3 0 1173:50.00 TT 116046.10 TT 120260.10 TT 121610.20 TT 122035.70 TT 124071.50 TT 
4 P 117465.80 TT 118950.90 TT 120371.30 TT 121714.30 TT 122919.90 TT 124153.20 TT 
5 a 117599.60 TT 119081.30 TT 120499.90 TT 121844.20 TT 123027.90 TT 124256.20 TT 
6 P 117761.00 TT 119237.30 TT 123158.90 TT 124380.20 TT 

N SYM V - 6 V .. 7 V • 8 V a 9 

0 P 125087.40 TT 126146.70 TT 127131.60 TT 128034,30 TT 
1 0 125106.50 TT 126166.00 TT 127150.60 TT 128050.10 TT 
2 P 125146.50 TT 126205.00 TT 127189.80 TT 128092.50 TT 
3 0 125206.50 TT 126263.20 TT 127245.60 TT 128156.50 TT 
4 p 125286.50 TT 126340.80 TT 127322.60 TT 
5 0 125386.30 TT 126437.90 TT 127419.50 TT 

5B B"'{5p) I};: 

------------ --

N SYM V z 0 V a V 2 V '" 3 V - 4 

0 P 120024.90 TT 121604.40 TT 123138.20 TT 124629.40 TT 126081.00 TT 
1 0 120050.50 TT 121628.20 TT 123162.20 TT 124644.50 TT 126099.40 TT 
2 P 120102.~0 TT 1210;70;.00 TT 12';1212.90 TT 12d'::!'I4.ClO TT 1"1':1~C:; 0:;0 TT 
3 0 120180.90 TT 121749.00 TT 123301.60 TT 124752.10 TT 126196.30 TT 
4 P 120285.00 TT 121847.50 TT 123403.40 TT 124843.80 TT 
5 0 121972.00 TT 

6B (6p) ll;~ 
,-------

N SYM V = 0 V - V ,. 2 V " 3 

0 P 121488.00 TT 122988.20 TT 124386.90 TT 125729.10 TT 
1 0 121513.50 TT 123009.20 TT 124411.30 TT 125752.50 TT 
2 P 121564.60 TT 123056.50 TT 124461.80 TT 125801.40 TT 
3 0 121641.40 TT 123130.90 TT 124536.50 TT 125874.60 TT 
4 P 121735.60 TT 124636.10 TT 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 

7B 

N SYM V ft 0 v '" v '" :2 

o P 122405.60 TT 123962.60 TT 
1 0 12242S.40 TT 123991:10 TT 125540;90 TT 
2 P 122470.90 TT 124030.80 TT 
3 0 122540.60 TT 

8B (Sp) 1~t 

N SYM v - 0 V.. 2 

o P 122958.90 TT 
1 u 122980.40 TT 124573.80 TT 126092.90 TT 
:2 P 123014.30 TT 

N SYM 

o f' 
1 0 
2 P 
3 0 

N C:::YM 

0 P 
1 0 
2 P 
3 0 

N SYM 

0 P 
1 0 
2 P 
3 0 

9B (9p) 11:;; 

v '" 0 V ft. V" 2 

1233&6.&0 TT 124930.70 TT 
123392.50 TT 124945.80 TT 126450.70 TT 
123431.10 TT 125014.60 TT 
123474.60 TT 

lOB (tOp) I}:;t 

V - 0 v - v - 2 

123648.80 TT 125195.30 TT 126708.40 TT 
123639.90 TT 125213.90 TT 126721.90 TT 
123675.00 TT 125249.50 TT 126758.40 TT 
123703.80 TT 

llB {} Ip} l:E~ 

V = 0 V '" V = 2 

123854.80 TT 
123836.20 TT 125405.80 TT 126931.30 TT 
123872.50 TT 
123897::20 TT 

nB (np) l1:t 
------- - - ---"--------_ .. ..~ .. -------

BAND NSYM V - 0 V . V '" 2 

12S 0 '12'3091.101,0 TT 12'5554.40 TT 12:7069.20 TT 
13B 0 124100;90 TT 125668.70 TT 127189.50 .TT 
14B 0 124178.30 TT 125770.10 TT 127281.70 .TT 
15B 0 125826.60 TT 127343.00 TT 
16B 0 124316.20 TT 125892.40 TT 
17B 0 124367.70 TT 125944.00 TT 127455.40 TT 
18B 0 125987.30 TT 127499.30 TT 
19B 0 124440.10 TT 
20B 0 124472.30 TT 126050.20 TT 127561.00 TT 
21B 0 124499.70 TT 126076.40 TT 127588.10 TT 
22B 0 124518.60 TT 126092.90 TT 
23B 0 124539.60 TT 126116.50 TT 127627.80 TT 
24B 0 124555.10 TT 126135.00 TT 

For values to n"'46 see TT 

0 0 12474<e.eo TT 126324.30 TT 1218::16.20 TT 
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370 FREUND, SCHIAVONE, AND CROSSWHITE 

2C+ C(2p) In: 
.------ -------------- -------_. ---------

N SYM V ~ 0 1/ V ~ 1/ V = 2 II V = 3 Ii V r. 4 1/ V = 5 

1 0 99425.08 18 101085.51 24 102678.09 20 104203.95 26 105662.60 7 107059.64 BH 
2 P 99487.06 16 101145.30 23 102735.72 24 104259.28 26 105720.28 5 107110.99 BH 
3 0 99579.71 17 101234.74 28 102821.70 31 104341.43 28 105799.08 3 107187.82 BH 
4 P 99702.64 14 101353.23 22 102935.74 6 104446.41 6 105904.48 2 107269.25 BH 
5 0 99655.30 15 101500.37 18 103076.67 4 106035.70 BH 107415.10 BH 
6 P 100037.14 10 101675.46 8 
7 0 100247.34 11 
0 p 100404 00 4 
9 0 100750.94 5 

10 P 101041.01 3 
11 0 101356,23 2 

N SYM V = 6 V = 7 V = 8 V 9 V 10 V = 11 

1 0 108389.86 BH 109655.35 OH 110855.88 OH 111992.29 OH 113060.74 OH 114061.18 OH 
2 P 108439.03 BH 109702.20 OH 110899.33 OH 112035.45 OH 113101.49 DH 114099.29 OH 
3 0 108512.43 BH 109771.70 DH 110955.26 OH 112099.42 OH 114155.93 DH 
4 P 108609.33 BH 109863.00 OH 111061.38 DH 112183.83 OH 113241.58 DH 114230.53 DH 
5 0 108729.04 BH 109965.18 OH 111169.93 OH 112288.06 OH 113339.76 OH 114321.08 OH 
6 P 110124.71 OH 111300.00 OH 112411.78 DH 113456.01 DH 114414.39 OH 
7 0 110280.64 OH 111449.85 OH 112552.59 OH 114571.47 OH 
8 p l11bl'.!:!b UH 

N SYM V = 12 V = 13 V = 14 V = 15 V = 16 V = 17 

1 0 114991.13 OH 115847.69 OH 116626.76 OH 117322.72 OH 117929.47 OH 118436.86 OH 
:2 P 115026.59 OH 115880. 11 OH 117357.20 OH 117948.11 OH 118454.77 OH 
3 0 115926.41 OH 116709.67 DH 117993.94 DH 118491.62 DH 
4 P 115146 55 OH 116004.79 OH 116767.25 OH 117449.50 DH 118041.19 OH 118531.00 OH 
5 0 115251.72 OH 116081 BB DH 116840 !'IS DH 1170;15 !'Il DH l1RS7!'1 9:;> DH 
6 P 116928.09 OH 117594.43 OH 118643.68 OH 
7 0 115465.31 OH 117028.00 OH 

N SYM V : 18 

1 0 
2 P 118846.94 OH 
3 0 118872.94 OH 
4 P l1B903.05 DH 
5 0 118943.57 DH 

2C- C(2p) In; 

N SYM V ~ 0 II V = 1/ V = 2 1/ V = 3 " V = 4 I' V = 5 

1 P 99424.77 14 101085.20 15 102677.77 15 104203.70 Hi 105663.88 11 107059.03 SH 
2 0 99486.24 16 101144.36 21 102734.74 22- 104258.49 24 105716.52 14 107109.62 8H 
3 P 99578.08 14 101232.88 25 102819.93 22 104340.41 24 105795.21 13 107185.03 BH 
4 0 99699.99 14 101350.29 21 102932.99 20 104449.11 18 105899.71 11 107285.36 BH 
5 r ooaSl.40 14 101400:;.20 17 10:307:3.41 17 1045B~.24 14 10G029.S0 G 107-109,79 eH 
6 0 100031.99 9 101670.12 13 103240.73 9 104745 12 8 106184.00 7 107558.15 BH 
7 P 100240.80 8 101871.14 4 103434.26 5 106362.80 3 107732.63 BH 
8 0 100477.22 6 102098.83 5 
9 P 100740.42 6 

10 n 1010:!!'! !'I::l ::! 
11 P 101342.94 1 

N SVM V ~ 6 V = 7 V = 8 V = 9' V = 10 V = 11 

1 P 108389.44 BH 109654.89 OH 110855.87 OH 111991.50 OH 113060.39 DH 114060.80 OH 
:2 0 108437.90 BH 109701.50 DH 110899.57 OH 112033.49 OH 113100.10 OH 114098.31 OH 
3 P 108510.17 BH 109770.86 OH 110966.02 OH 112096.10 OH 113159.46 OK 114154.61 DK 
4 0 108606.36 BH 109862.44 OH 111053.52 DH 112179.23 OH 113238.450H 114228.77 OH 
!:i p 109976.22. OH 111161.99 OH 112.262.69 OH 113336.12 DH 114320.97 011 

6 0 110111.86 OH 111291.44 DH 112405.51 OH 113452.45 OH 114431.00 OH 
7 P 110268.91 OH 111441.10 DH 113586.87 OH 
8 0 110446.17 OH 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 371 

2C- C(2p) In;- Continued 

N SYM v = 12 V = 14 V = 15 V = 16 V = 17 V = 18 

1 P 114991.65 .OH 1158.47.74 OH 11.6627.22 DH 1.17323.6.3 DH 117930.27 DH 118437.28 DH 
2 0 115025.88 DH 115880.34 DH 116657.15 .OH 117350 .. 73 DH 117954.19 DH 118457.66 DH 
3 p 1.15078.61 DH 115929.13 DH 116702.03 DH 117391.37 OH 117990.11 DH 118486.50 DH 
4 0 115148.22 PH 115993.85 OH 116761.54 OH 117445.01 DH 118037 :24 PH '18527.86 PH 
5 I' 115234.58 DH 116073.92 PH 116834.85 PH 118095.43. DH 118576.92. DH 
6 P 115337.19 DH 
------_.----

3C~ 

N SYM V = 0 II V = II V = 2 /I v· = 3 II 

D 113223.11 <1 114825.24 4 116359.69 6 117831.57 6 
2 P 113283.58 4 114885.42 4 116416.10 6 117886.98 8 
3 0 113373.82 4 114974.72 3 116500.19 6 117969.06 7 
4 f' 11;;:1493.22- " 11'O'O11.!:;1 6 118077.11 

5 0 113641 .24 3 

3C- DOp) In; 
... --------------.-.---.-------------.--- -.----

N SVM V = 0 II V = # V = 2 " V " 3 II V = 4 II V '5 

1 P 113222.52 3 114823.61 3 116359.00 3 1-17830.18 3 119238.57 6 120585.09 LL 
2 0 113282.07 3 114880.89 3 116414. 11 3 117883.24 3 ·119289.47 5 
3 P 113370.98 3 114966.58 3 116496.51 3 117962.46 3 119365.28 3 120706.90 LL 
4 0 113489.10 3 115080.18 3 116605.85 3 118067.65 2 119466.58 3 120803.77 LL 
5 P 113635.71 2 115221 .36 3 116741.74 2 
5 0 11:3810.52 2 I f53e9.67 :3 I 1<5902.66 2 
7 P 114012.69 j 

8 0 114241.52 1 
9 P 114496.23 1 

10 0 114775.65 
11 P 
12 0 115405.99 

N SVM V = 6 V = 7 V = 8 V = 9 V = 10 v· " 11 

1 P 121870.46 LL 123095.84 LL 124261.64 LL 125367.96 LL 126415.01 LL 127402.63 LL 
2 0 121917.30 LL 123140.70 LL 124304.54 LL 125408.79 LL 126453.82 LL 127439.44 LL 
3 p 121981.37 LL 123207.79 LL 124368.57 LL 125469.95 LL 126512.00 LL 127494.57 LL 
4 0 122080.38 LL 123296.73 LL 1244'.53.G3 LL 125551.65 LL 126589.24 LL 1275'07.85 LL 

N SYM v . 12 

1 P 128330.03 LL 
2 0 128375.03 LL 
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N SYM 

1 0 
2 P 
3 0 

ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 

V· 0 

121813.20 TT 
121872.50 TT 
121968.00 TT 

v = V· 2 v = 4 

124903.00 TT 126353.00 TT 127739.30 TT 
124960.80 TT 126409.90 TT 127793.00 TT 
125038; 90 TT 126494.30 TT 127 .. 873. 30e Tl 

------. -,----_._---

(6p) In; 

N SYM V· 0 v v - 2 v '" 3 v 4 

1 P 121808.70 TT 123386.20 TT 124900.20 TT 126350.60 TT 127737:40 TT 
2 0 121867.90 TT 123442.90 TT 124954.60 TT 126402.90 TT 127787.60 TT 
3 P 121954.20 TT 123527.40 TT 125036.10 TT 126481.40 TT 127863.80 Tl 
4 0 125143.60 TT 126584.50 TT 127961.90 TT 

N SYM 

1 0 
2 P 

nC-

BAND 

7C-
7C-

8C-
8C-

9C-
9C-

1QC-
lOC-

ttC-
l1C-

12C-
12C-

t3C-
13C-

14C-
14C-

15C-
15C-

N 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

v'· 0 

122601.20 TT 
122654.70 TT 

V·s 0 

123117.60 IT 
1231.82.90 TT 

(np) In; 
-------

SYM V 0 V = 

P 122588.00 TT 124166.00 
0 122646.50 TT 124222.40 

P 123095.90 TT 124673.30 
0 123154.50 TT 124729.80 

P 123446.40 TT 125023.10 
0 12~505.40 TT 

P 123b!:!b;"(U 11 125273.90 
ci 123754.70 TT 125329.00 

P 123882.60 Tl 125459.40 
0 123941.10 TT 125515.60 

P 124025.60 TT 125600.70 
0 124081.70 TT 

P 124135.00 TT 125711.70 
0 124193.40 TT 

P 124222.60 TT 
0 125855.20 

P 125870.10 
0 125926.80 

v - 0 

1.23500.30 TT 
123565.70 TT 

V 2 

TT 12,5679.50 
TT 125741.30 

TT 126185.80 
TT 126240.30 

TT 126532. 10 
126588.80 

TT 126784.10 
TT 126839.80 

TT 126970.80 
TT 127024.30 

TT 127111.40 
127166.00 

TT 127223.00 
127275.50 

127310.60 
TT 127364.30 

TT 127381.20 
TT 127435.70 

TT 
TT 

TT 
TT 

TT 
TT 

TT 
'TT 

TT 
TT 

TT 
TT 

TT 
TT 

TT 
TT 

TT 
TT 
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374 FREUND, SCHIAVONE, AND CROSSWHITE 

nC- (np) In; Colllinued 

BAN{) N SYM V = 0 v s V 2 

16C- 1 P 124351.90 TT 125928.30 TT 
16C- 2 0 125985.20 TT 

17C- 1 P 124400.10 TT 125976.00 TT 127487.50 TT 
17C- 2 0 126032.60 TT 

18e- p 124440.50 TT 126017.00 TT 127527.90 TT 
19C- p 12G051.10 TT 127SG2.40 TT 
20C- P 124503.80 TT 
21C- P 124529.10 TT 126105.20 TT 
22C- p. 124551.00 TT 126127.00 TT 
23C- P 124510.40 TT 
24C- P 124587.10 TT 

00 1 P 124776.0:1:0.6 126352.2:1:0.6 127863.4:1:0.4 
00 2 0 124834 :1;1 126409 t 1 127918 ;1:1 

3E+ I(3d) In: 

N SVM V = 0 It V = /I V = 2 /I V = 3 fI V = 4 If 

I P 112343.73 11 113855.22 14 115298.89 19 116667.16 26 117941.55 21 
2 0 112422.98 14 113920.05 17 115359.84 25 116725.01 30 117991 88 32 
3 P 112532.53 13 114011.83 14 115444.91 21 116807.44 5 
4 0 112668.48 14 114122.66 13 115549.71 16 116912.50 4 
5 I' 112020.50 10 114269.31 9 11!:1681.96 3 111'l246.3 , 
6 0 113012.75 10 114435.12 4 
7 P 113217.36 7 114619.21 3 
8 0 113438.05 8 114831.91 2 
9 P 113693.12 7 115078.71 2 

10 0 113955.53 1 

3E- I(3d) lng 

N SYM V = 0 It V = /I V = 2 It V a 3 /I V = 4 /I V = 5 fI 

1 0 112324.99 9 113845.48 10 115289.44 16 116653.70 18 117931.81 18 119110.32 16 
2 P 112373.66 8 113893.93 10 115337.26 16 116700.60 19 117977.49 18 119154.63 18 
3 0 112447.32 10 113966.83 10 115409.02 19 116770.82 21 118045.85 21 119220.99 17 
4 P 112546.44 8 114064.50 9 115504.81 14 116864.38 18 118136.82 16 119309.27 14 
5 0 112671.52 8 114186.97 9 115624.58 14 116981.10 19 118250.20 15 119419.44 15 
6 P 112822.52 8 114334.28 8 115768.13 11 117120.73 12 118385.78 14 119551.32 7 
7 0 112999.43 7 114506.22 7 115935.28 12 117283.05 11 118543. 16 12 119104.79 6 
8 P 113201.86 7 114702.59 5 116125.77 5 117467.59 5 118722.15 4 119878.90 2 
9 0 113429.33 6 114922.83 5 116338.90 3 118922.29 2 

10 P 113681.27 5 
11 0 113956.89 4 116831.43 2 
12 P 114255.05 
13 0 114587.84 

N SYM V = 6 If 

0 120158.21 5 
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 375 

4E+ R(4d) lIlt 5E- (Sd) Ins 
--------------

N SYM V = 0 If N SYM V 0 If 

1 P 117870.64 2 1 0 120371.19 6 
2 0 117938.05 8 2 P 120499.43 2 
3 P 118027.94 4 
4 0 118133.49 4 
5 P 1182.69.52 2 
6 0 118437.53 5 

4E- R(4d) Illi 

N SYM V 0 Ii V D If V w 2 1/ V " 3 1/ V ;" 4 /I V = 5 It 

1 0 117835.24 8 119384.55 10 12.0863.53 12 122271.50 11 123606.35 8 124860.18 6 
2 P 117871.96 4 119421.26 11 120902.68 7 122312.15 f 1 123647.76 7 124904.87 9 
3 0 117928.46 6 119482.31 9 120964.69 11 122374.75 13 123710.60 9 124967.09 5 
4 P 1 16OQ4 • 69 '" 119~69. 4~ 1 1 1;,t.1U!:lV.H4 I 1;,t.:l46V.:l6 9 1:l;:'194.44 7 
5 0 118109.86 ~O 119.683.06 9 121161 .8.7 9 122568.99" 9 123901.41 5 
6 P 118250.16 3 119823.12 7 121:297.88 6 122701.37 5 
7 0 118450.21 1 119989.35 4 121458.67 6 i22856.98 3 124181.40 3 
8 P 120180.67 1 

N SYM V = 6 1/ V 7 1/ 

1 0 126032.60 4 
2 P 126073.30 4 
3 0 126134.31 4 127199.55 4 
4 P 126215.57 :2 
5 0 126317.06 3 
6 P 126438 44 1 
7 0 126579.70 1 

3F+ J(3d) Ill: 

N SYM V 0 1/ V " /I V 2. /I V = 3 It V = 4 It 

2 0 112762.81 14 114349.03 6 115871 .68 24 117332.41 21 118730.98 8 
3 P 112865.02 13 114438.78 5 115962.43 16 117415.19 14 118807. 16 3 
4 0 113000.34 16 114565.67 5 116079.38 17 117524.69 18 118908. 16 7 
5 P 113167.70 9 114731.66 5 116226.22 12 117659.95 3 
6 0 113362.51 8 116402.51 5 117808.08 2 
7 P 113603.64 3 
8 0 113852.57 5 
9 P 114073.71 1 

3r- J(3d) ILlg 

N SYM V " 0 It V ~ It V " 2 1/ V 3 /I V 4 /I 

2 P 112762.35 10 114349.09 6 115872.04 12 117332.38 16 118731.08 5 
3 0 112862.67 10 114443.28 7 115960.32 15 117414.88 14 118807.41 8 
4 P 112994.42 10 114567.26 6 116076.92 14 117524.07 10 
5 0 113156.29 13 114720.22 9 116220.91 13 117660.17 6 
6 P 113347.10 10 114900.86 2 116391.30 .7 
7 0 113565.45 8 115108.23 4 116587.39 4 
8 P 113810.43 5 
9 0 114080.76 1 
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2a a(2s) 3};i 

N SYM V m 0 II V " II V 2 II V " 3 N V 8 4 /I V m 5 II 

0 0 95348.22 15 97163.12 18 98908.93 18 100587.20 18 102199.29 13 103746.29 10 
1 P 95381.84 32 97195.57 41 98940.24 41 100617.41 37 102228.41 32 103774.32 24 
:! 0 GS4-18.99 41 972'"0.:111 4e 1:11:1002.7,;;1 SI 100677.71 47 1022Re:: <;? :"Ie:! 10:"lR:"IO :<n 27 
3 P 95549.32 34 97357.26 47 99096.25 44 100767.85 44 102373.40 33 103913.93 25 
4 0 95682.54 36 97485.84 43 99220.32 45 100887.49 42 102488.61 37 104024.97 28 
5 P 95848.05 27 97645.60 35 99374.46 37 101036.12 31 102631 .92 27 104162.84 22 
6 0 96045.30 21 97835.97 31 99558.12 34 101213.19 26 102802.52 23 104327.13 19 
7 P 96273.46 16 98056.18 21 99770.54 19 101411.98 16 102999.87 15 104517.04 11 
8 a 96531.78 15 98305.46 22 100010.99 18 101649.79 15 103223.13 9 104731 .99 9 
9 P 96819.24 10 98582.85 17 100278.52 14 101907.67 9 103471.01 3 104970.27 1 

10 a 97134.91 11 98887.45 14 100572.27 9 102190.80 6 103744.25 4 105232.60 1 
11 P 97477.69 7 99218.13 6 100891.15 4 102498.03 3 104040.04 2 
12 0 97846.43 6 99513.94 3 101234.13 3 102825.50 3 104355.20 2 
13 P 98239.95 5 99953.41 3 101600.11 2 103176.39 2 
14 0 98657.03 5 100355.60 3 101987.83 2 103547.20 2 
15 P 99096.65 6 100779 61 3 102396.29 2 
16 0 99557.02 5 101223.43 2 102823.86 2 
17 P 100037.34 4 101686.59 2 
18 U lUU:;);;!!:>."'!> ;;! lU:o!lbb.H9 :.t 

N SYM V m 6 /I V " 7 /I V " 8 1/ V " 9 " V " 10 /I 

0 0 105229.01 7 10CC40.02 5 10800:3.G9 4 10!l20S.Gl 1 
1 P 105256.00 19 106674.00 17 108028.54 11 109319.54 4 110546.48 2 
2 0 105309.82 23 106725.72 15 108078.14 12 109367.09 4 110591.96 2 
3 P 105390.30 20 106803.03 11 108152.29 13 109438.12 3 110659.80 2 
4 0 105497.07 20 106905.61 11 108250.58 12 109532.17 4 110749.95 1 
5 P 105629.66 17 107032.95 7 108372.23 4 109649.17 3 110861.92 2 
6 0 105787.65 16 107184.68 6 108518.64 2 109788.36 1 
7 P 105970.25 6 107360.11 3 
8 0 106176.93 6 107558.92 2 
9 P 106406.03 1 
-------_._----_._--.-._--------

3a 

N SYI'II V 0 " v - 1/ V 2 " V 3 It V = 4 It 

0 0 115420.15 1 116936.51 1 116390.50 2 
1 P 115449.64 2 116964.05 2 116416.82 2 
2 0 115508.38 2 117019.05 3 118469.29 4 
3 P 115596.18 3 117101.21 3 118547.66 4 
4 0 115712.36 2 117210.11 3 116651.50 3 
5 P 118780.50 3 
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3b e(3p) 3};t 
._--_ .. __ . 

N SYM V = 0 If V = If V ~ 2 If V = 3 If V = 4 If V = 5 If 

0 P 106997.40 5 108485.71 5 109906.48 4 111259.38 6 112543.35 6 113756.31 5 
1 0 10.7024·.39 10 108511.64 10 109931.36 10 111283.18 11 112566.07 9 113778.00 12 
2 P 107078.25 10 108563.38 13 109980.99 9 111330.69 12 112611 .41 10 113821.30 12 
3 0 107108.60 Hj 1081040.76 14 110055.22 1 , '111'101.12 '2 11261".24 12 113886.'2 12 
4 P 107265.74 10 108743.51 11 110153.75 10 111496.00 11 1127.69.20 10 113972.59 10 
5 0 107398.:71 10 108871.24 11 110276.20 10 111613.16 11 112881.04 11 114082.34 10 
6 P 107557.14 8 109023.41 10 110422.13 9 111752.77 8 113014.27 8 114'197.90 9 
7 0 107740.60 7 109199.60 9 11059.1.05 9 111914.32 8 113168.41 8 {14347.37 7 
8 I'" 107948.32 IS 100399.07 0 110782 .. 26 0 112097.21 7 113342.85 6 
9 0 108179.67 6 109621.21 8 110995.19 6 112300.78 7 113537.02 6 

10 P 108433.83 5 109865.22 6 111.228.97 4 112524.25 3 113750.19 3 
11 0 108710.06 4 110130.31 5 111482.94 3 112766.S1 ·4 113982.12 2 
12 P 109007.34 4 110415.60 4 1.11756.13 2 113027.88 1 
13 0 109324 7R ~ 1.107~0 17 15 11?044.7!5 2 11~~OIL -.! 1 
14 P 109661.49 3 111043.05 5 112351.96 2 
15 ·0 110016.36 2 111383.33 4 112674.77 2 
16 P 110388.72 2 111740. 14 4 113023.89 1 
17 0 110776.85 2 112112.01 4 
18 P 111180.37 2 112498.49 2 
19 0 111597.37 2 112897.62 1 

N SYM V - 6 If V - 7 If V = 8 /I V e 9 If V = 10 /I 

CJ i> 114894.86 4 , '"69"6'3.55 "6 116923.50 7 117790.66 5 118529.59 4 
1 0 11491'5.26 10 115972.72 10 116941.36 13 117806.70 12 118543.50 11 
2 P 114955.94 11 116010.99 10 116976.96 14 117838.66 12 118571.26 10 
3 0 115016.79 10 116068.50 9 117030.17 14 117886.41 12 118612.56 11 
4 P 115097.52 11 116143;81 6 117100.75 12 117949.57 12 118666 .. 97 7 
6 0 116197.85 11 116237.09 8 117100.72 11 110027.04 10 118734 •. 08 3 
6 P 115317.29 10 116349.96 7 117294.54 7 118120.62 7 
7 0 115455 AI 10 116479.29 7 117422.31 2 118227.39 4 
8 P 115611.58 6 1'16625.27 1 
9 0 116789.15 1 

4b f(4p) 3:z: 

N SYM V = 0 # V a' If V 2 If 

6 P 115894.25 2 117446.48 3 118933.17 3 
1 0 115922.44 3 117473.27 6 118958.86 8 
2 P 115978.69 3 117526.74 6 119010.18 B 
3 0 116062.54 4 117606'.82 6 '190B6.98 B 
4 P 116174;:73 3 117713.20 6 
5 0 116313.68 2 117846.46 1 
6 P 116481.13 1 

2c+ c(2p) 3Ut 

N ~"{"" 'I - <:> /I 'I ~ " V - '- /I V ~ 3 " V = 4 h V : !I " 
1 0 95215.63 23 96897.05 14 98516.53 11 100075.35 11 101574.73 5 103015.57 
2 P 95276.65 27 96956.05 17 98573.59 15 100130.41 15 101627.78 7 103066.78 
-.! 0 9"1~1;7_e!!i :30 97044.2'6 20 ge1;Se.74 16 100212.Ge 115 101707.3G S 
4 P 95488.92 33 97161.29 17 98771.84 13 100321.91 8 101812.70 7 
5 0 95639.35 31 97306.74 18 98912.40 13 100457.68 9 101943.59 5 
6 P 95B18.74 25 97480.05 14 99079.84 7 100619.36 5 102099.64 4 
7 0 96026.24 17 97680.61 10 99273.55 9 100806.40 7 
8 P 96261.36 10 97907.81 6 99493.01 4 101018.21 5 
9 0 96522.91 8 98160.60 5 99737.20 3 101253.90 3 

10 P 96810.47 5 98438.07 2 100()()5.37 5 
1 1 0 97122.53 6 98694.17 2 
12 P 97458.70 4 
13 0 97817.3B 3 
14 P 98198.00 2 
15 0 9859B.99 2 

J. Phys. Cham. Ref. Data, Vol. 14, No.1, 1985 



J. Phys. Chem. Ref. Data, Vol. 14, No.1, 1985 
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4c+ k(4p) Jnt 

N SYM V ~ 0 /I V - /I V D 2 /I V ~ 3 /I V ~ 4 /I V 5 /I 

1 0 117701.42 4 119293.13 5 120820.56 5 122285.28 6 123688.82 6 125032.35 8 
2 P 117761.68 3 119351.30 6 120876.47 6 122338.89 3 123740.09 6 125082.81 2 
3 0 117851.69 4 119437.66 G 120960.08 6 122419.09 4 123816.83 6 125154.38 3 
4 P 117970.96 3 119553.25 6 121071.24 2 122525.13 1 123918.37 6 125251.10 3 
5 0 118118.94 2 119696.00 6 121208.00 3 124044.43 6 
6 P 118294.79 2 
7 0 118498.10 2 

4c- k(4p) 3n; 

N SYM V E 0 1/ V '" /I V 2 /I V 3 II V ~ 4 I( V " 5 I( 

1 P 117700.76 2 119292.45 3 120819.98 3 122284.80 3 123688.47 3 125032.31 4 
2 0 117759.79 1 119349.34 3 120874.72 3 122337.50 3 123739.12 2 125080.91 4 
3 P 117848.08 2 119434.38 3 120956.58 3 122416.24 3 123814.83 3 125153.59 3 
4 0 '1'1:1<:>0.:':4 2 "1:11547.21 3 121065.30 3 122520.82 3 123915.43 3 125250.72 3 
5 P 118110.87 2 119687.45 2 121200.18 2 122650.67 3 124040.22 3 125370.29 2 
6 0 118284.31 2 119854.54 3 121361.08 122805.4~ 3 124189.00 3 125513.06 2 
7 P 118485.05 :2 120047.73 2 121566.72 122994.12 1 124360.62 2 
8 0 118712.22 2 120266.51 2 121776.67 
9 r> 1180G4 91 

10 0 119241.48 

N SYM V - 6 /I 

1 P 126317.43 4 
2 0 126364.16 4 
3 P 
4 0 126526.85 3 

SeT: n(Sp) 3nj 

N SYM V = 0 /I V '" /I V - 2 /I 

1 0 120278.34 4 121863.14 4 123384.03 4 
2 P 120338.32 4 121920.44 4 123438.80 4 
3 0 120427.86 4 122006.16 4 123520.76 4 
4 P 120546.52 4 122119.77 4 123629.43 4 
5 0 120693.74 1 122260.87 3 123764.45 2 

5c- n(Sp) 3n; 

N SYM V - 0 il V ~ /I V " 2 I( V 3 1/ 

1 P 120277.83 2 121862.81 3 12338::1.QO ::I 1?484~.8'2 ~ 

2 0 120336.67 2 121919.47 3 123438.51 3 124896.47 3 
3 P 120424.67 2 122004.20 3 123520.09 3 124975.11 2 
4 0 120541.50 2 122116 .. 68 3 123628.40 3 125079.44 3 
5 P 120686:65 2 122256.32 2 123762.90 2 
6 0 120859.52 2 123923.35 1 
7 P 121059.52 1 
8 0 121286. 11 
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6c+ u(6p) 3rr:- 6c- u(6p) 3rr; 

N SYM V . 0 /I V = /I N SYM V = 0 /I V - /I V ,. 2 /I 

0 123244.99 2 1 P 121664.40 123243.96 3 124757.58 3 
--------- 2 0 121723.20 123300.56 3 124811.91 3 

3 P 121811. 15 123385.17 3 124893.19 3 
4 0 121927.66 123497.34 3 125001.07 2 
5 P 122072.52 123636.74 2 125134.79 1 
6 0 123802.91 2 125294.25 

------------ ----- -------... ._-------_._-_. -------------
N SYM V - 0 /I V. = /I N SYM V = 0 If N ~YM V " 0 p 

1 P 122497.50 124075.80 1 p 123034.38 1 P 123402.28 
2 0 122555.58 124132.44 2 0 123093.14 2 0 123460.69 
J p 124216.SI 3 p 123160.60 :3 P 123540.<:;2 
4 0 122759.95 124329.15 4 0 123297.22 4 "0 123664.94 
5 P 122904.27 124468.50 5 P 123809.06 

3d g(3d) 3'1;: 

--------
N SVM V - 0 " v - ({ V - 2 '" V - :3 '" V - " I' 

0 0 112065.02 2 113573.68 1 114997.83 2 116330.41 1 
1 P 112079.49 5 113590.83 6 115010.59 4 116344.91 3 
2 0 112109.33 9 113617.37 9 115038.79 6 116375.49 6 117624.80 3 
3 P 112157.72 7 113663.32 9 115085.74 5 116424.36 6 117675.37 2 
4 0 112228.23 6 113731.61 9 115153.83 6 116493.02 6 117745.47 2 
5 P 112323.11 4 113823.80 8 115244.57 6 116583.14 4 117835.60 1 
6 0 112443.68 4 113940.71 8 115358.76 6 116695.44 3 117946.79 1 
7 P 112590.33 4 114082.62 4 115496.57 5 116830.07 2 
8 0 112762.87 3 114249.34 3 115658.05 3 116987.33 1 
9 P 112961.20 2 115843.18 3 117167.05 1 

10 0 113184.40 3 117369.22 1 
11 P 113432.26 2 
12 0 113703.38 2 
13 P 113998.23 2 

4d p(4d) 3};: 

N SYM V R 0 /I V - /I V ,. 2 /I V = 3 /I V = 4 /I 

0 0 117705.16 1 
1 P 117713.82 4 
2 0 117723.85 7 119271.67 6 120748.82 8 122156.05 2 123493.39 2 
3 P 117756.90 5 119304.60 5 120782.18 5 122190.03 2 123528.28 
4 0 117817.14 6 119363.43 4 120839.95 4 122247.09 2 123584.90 
5 P 117905.36 3 119449.02 4 120923.12 2 122328.06 2 123663.89 
6 0 118021.62 :3 119561.41 3 121031.85 f 122433.31 I 123765.75 
7 p 118165.67 2 119700.29 1 121165.85 1 122562.66 1 123890.56 
a 0 110337.00 1109G5.315 1213:24.(10 1 12271'5 91 
9 P 118535.16 120056.11 

10 0 118759.05 
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5d 

N SYM 

0 0 
1 P 
;£ U 
3 P 
4 0 
5 P 
6 0 
7 r 
8 0 
9 P 

10 0 
11 p 
12 0 

Sd 

ELECTRONIC SPECTRUM AND ENERGY lEVELS OF DEUTERIUM 

(Sd) 3:Et 6d (6d) 3:E+ 
11 

---.--,~. 

V .. 0 II N SYPII V 0 II 

0 0 
1 P 

120;£"4.27 2 2 0 12161!i9.6Q 

12·0312.08 2 :3 P 121686.19 
120369.78 1 4 a 121743.38 
120456.56 1 5 P 121830.10 
120572.08 1 6 0 121945.74 
1:20715.05 7 p 122097.9(3 
126887.42 
121085.88 
121310.46 
121560.61 
121834.93 

(8d) 3:E+ g 9d (9d) 3:Et 

7d (7d) 3:E:t­, 
.._-_. __ .-_ ... ---------

N SYM V a . 0 /I 

0 0 
1 P 
2 0 122485.13 
3 P 122511.85 
4 a 122569.20 
5 P 122656.16 
6 0 122772.07 

381 

---.-~,~ 

N SYPII V • 0 /I N SYM V - 0 /I 

0 0 n n 
1 P I p 
2 0 123017.78 2 0 123382.47 3 
3 P 123044.92 3 P 123410.01 3 
4 0 123102.70 4 0 123467.84 5 
5 P 123189.83 5 P 123555.59 5 
I;; u 1:l~;SU5.S;S 6 0 123672;61 5 
7 P 123450.82 

3e+ i(3d) 3nt 
.. _----._- .. ---.--. -.-.-.---.---

N SYPII V . 0 /I V . fI V - 2 If V s :3 If V = 4 /I 

1 P 112346.24 4 113887.76 5 116692.82 1 117980.28 I 
2 0 112434.68 6 113966.09 6 115381.35 5 116757.04 3 118053.04 1 
3 P 112550.84 5 114074.02 7 115479.00 3 116850.08 2 118140.08 2 
4 0 112691.80 6 114208.63 7 115602.96 5 116969.61 3 118250.96 1 
5 P 112856.37 4 114367.89 7 115751.40 3 117113.46 2 118385.31 1 
6 0 113043.99 5 114550.59 7 115945.41 1 117280.34 1 
7 P 113254,84. 4 114756.14 6 1161-43.51 1 117469.00 2 
8 0 113488.69 3 114983.98 5 116333·.09 1 
9 P 113745.69 3 

10 0 114025,10 2 
11 P 114326.95 1 

3e- i(3d) 3ug 
-_ .. _-------_._----_ ..• _ .. ---.. - _.---_. __ ._----,_._-

N SYM V ~ 0 " v . II V = 2 II V = 3 If V = 4 II 

1 0 112317.13 4 113845.27 5 115301.01 6 116683.29 2 117975.17 2 
2 P 112365.66 5 113893.63 9 115348.78 9 116730.18 2 118038.20 1 
3 0 112439.25 5 113966.40 8 115420.39 8 116800.31 :3 118103,67 I 
4 P 112538.45 5 114063.94 7 115516.05 7 116893.90 2 118194.84 1 
5 0 112663.36 4 114186.37 7 115635.72 4 117010.64 2 
6 P 112814.47 5 114~33.69 5 115779.32 2 117150.42 3 
7 0 112991.34 4 114606.73 " 1169'1C;;.70 :) 117313.01 3 
8 p 113193.93 4 114702.24 4 116137.33 1 117496.80 1 
9 a 113421.56 4 114922.61 3 116350.58 2 117700.04 1 

10 P 113673.88 :'3 115166.51 1 
11 0 113949.56 :'3 115433.06 :2 
12 P 114248.56 3 
13 0 114568.9·4 2 
14 P 114910.84 1 
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4e- r(4d) lIIg 
-,,-----_._----_.'. _. ",- -- ------ --... ---- --- ---

N SYM V ~ 0 If N SYM V ~ 0 

1 P 1 0 117837.77 
:2 0 117951.G3 4 2 P 117866.15 
3 P 118041 .75 4 3 0 117924.81 
4 0 118159.06 3 4 P 118013.00 
'3 P 118304.10 4 5 0 118129.64 
6 0 118476.42 :3 6 P 118274.22 
7 P 118675.79 3 7 0 118446.27 

------------. 

3rr j(3d) 3~: 
- --------_ .. _. -------------------

N SYM V ~ 0 If V ~ If V ~ 2 If 

2 0 112750.18 5 114336.73 6 
3 p 112852.98 4 114432.36 6 115948.90 6 
4 0 112989.69 4 114559.35 6 116067.50 6 
::; P 110108.44 4 114717.09 ::; 11(;214.C7 (; 

6 0 113360.62 4 114904.42 4 116389.58 6 
7 P 113591.60 4 115120.24 :3 116591.25 3 
8 Q 113850.20 3 115362.73 2 116818.24 3 
9 P 114134.85 3 115630.47 :2 117069 53 :2 

10 Q 114443 48 3 115921.93 2 117312.33 1 
11 P 114774.99 2 117600.15 2 

---_.-_._,------------- ---------

3i 
---~------.--- .------~-.--------- .. ---

N SYM V ~ 0 If V - /1 V = 2 If 

2 P 112749.51 3 114336.37 7 115859.36 8 
3 0 112850.02 5 114430.86 9 115948.15 7 
4 P 112981.96 3 114555.31 8 116065.43 6 
5 0 113143.97 4 114708.62 6 116210.32 5 
6 P 113335.02 3 114889.88 6 116381.73 4 
7 0 113553.68 3 115097.80 4 116578.80 3 
8 P 113798.96 3 115331.23 3 116800.38 3 
9 a 114069.44 3 115589.08 3 111038.77 1 

10 P 114364.31 3 115669.80 3 117312.12 
11 0 114681.89 2 116127.67 1 
12 P 115021.56 2 
13 0 115381.58 3 
14 P 115761.35 3 
15 Q 116158.96 2 

-------------. ----------- ._----

41 

N SYM 

2 P 
3 0 
4 P 
5 0 

V: 0 It 

116021.90 3 
118136.63 3 
118280.16 3 
118451.03 1 
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V ~ 3 

117403.42 
117514.53 
117(;52.05 
117815.37 
118003.33 
116212.31 

j(3d) 3~g 

V ~ 3 

117319.74 
117403.21 
117513.51 
117649.68 
117611.65 
117997.36 
118206.44 
118437.40 

If 

3 
3 
3 
3 
3 
3 
3 

If 

1 
2 
:;:: 
:3 
:2 
2 

If V = 4 

4 118718.86 
4 118796.88 
4 118900.06 
2 119027.59 
2 119176.66 
3 
3 
3 

---.------ - ----

If V ~ 5 If 

3 120057.46 2 
3 
:2 
2 
2 
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Appendix C. Lines of the DzEmission Spectrum, Measured and Assigned by G. H. Dieke and. 
Co-Workers 

This list has been deposited with the Physics Auxiliary Publication Service. a It consists of about 600 pages of measured 
lines arranged in order of increasing wavelength with assignments indicated . 

• See AlP document no. PAPS JPCRD-14-0235-627 for 627 pages of mea­
sured lines of molecular deuterium· arranged in order of increasing wave­
length. Order of PAPS number and journal reference from American Insti­
tute of Physics, Pliysics Auxiliary Publication Service, 335 East 45th Street, 
New York, NY 10017. The price is $1.50 for each microfiche j98 pages) or 
$5.00 for photocopies of up to 30 pages, and $0.15 for each additional page 
over 30 pages. Airinail additional. Make checks payable to the American 
Institute of Physics. 
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