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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 National 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 1963, with much
of the latest and most accurate work unpublished. This paper gives the 27 488 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 of D,,.
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1. Introduction
Among the many spectroscopic accomplishments of G.
H. Dieke, an extensive body of work on hydrogen and its
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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 measurement§ of spectra and their interpreta-
tions.' ™2 A review in 1958 presented energy levels of the H,
isotope and summarized progress on the systematic mea-
surement of the spectra of all six isotopic species (H,, D,, T,
HD, HT, and DT)." Unfortunatiely, this project was inter-
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236 FREUND, SCHIAVONE, AND 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 H, isotope, The Hydro-
gen Molecule Wavelength Tables of G. H. Dieke, edited by H.
M. Crosswhite and published in 1972.2

The present paper presents data on the D, isotope. Six
papers published by Dieke in the 1930s present measure-
ments and interpretations of several band systems.>® More
recent publications present infrared data®!! and measure-
ments on one of the singlet systems.'? An unpublished work-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
of 1the present review. From 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 nearly as 1nany constants 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 by vacuum ultraviolet spectroscopy'>'® 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.'-??

Four developments since 1958 have made major im-
provements in our knowledge of the D, energy levels. First,
there was the recognition®! that several of the ' ;* poten-
tial curves possess double minima due to avoided crossings
between the one-electron electron excited states with '3
symmetry and the ionic state, also of ' ;¥ symmetry, which
dissociates to H* + H™~ and is sometimes described by the

configuration (2po, )>. Levels which lie within these poten-
tial wells explain many previously observed but uninterpret-
ed band fragments.® Second, careful vacuum ultraviolet
measurements of the Lyman bands!>!* determined the abso-
lute energies of the B '3 ;* state with respect to the gronnd
state to an accuracy of about 0.1 cm ™, close to the relative
accuracy (~0.05 cm™") of the spectroscopic measurements
in the visible spectrum. Third, direct experimental determin-
ation of the triplet energy levels with respect to the singlets
was made for the first time by anticrossing spectrosco-
py.*>> And fourth, the relative energies of the two noninter-
combining sets of triplets (gerade and ungerade) were deter-
mined by infrared™"* and anticrossing®*** speciroscupy.

2. Notation

Several different notations have been in common usc for
the electronic states of hydrogen. The most economical is
that of Dieke in which, for example, (o) ;" states are de-
noted by upper case letter “A” for singlets and by lower case
“a” for triplets. A { po)2 ;' state is indicated by Bor b, a
(pm)lI, state by Corc, a(do)Z " state by D or d, etc., with
the principal quantum number of the excited electron in-
cluded as a prefix. The traditional system®” uses letter names
followed by a symmetry designation with the ground state
being X ' ¥, the first excited singlet being B '3 ¥, 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) 1Y ;*. These notations are related to
each other in Fig. 1.

[ns'zg np'zf np'ly nd'zi nd'mg nd'ag

EJEnA nE nC  ndD nE nF
6

ns32d npPzf npny nd3z nd®my nda,

na nb ne nd ne nf

Fi1G. 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 D, 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 t0 8388.97 cm ™~ . Appendix C
also contains the infrared lines and intensities from Gloer-
sen’s thesis,'® which span the range 6071.33-3597.70 cm ™.

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 1200-groove/mm grating having a first-order dispersion of
1.25 A/mm and a resolution limit of about 0.1 cm™". In
most exposures the widths of the lines themselves limited the
altainable accuracy, which was a few hundiedibs of acm ™',
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™!, 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.”!

For the infrared measurements, Gloersen used a vacu-
um Ebert spectrograph with a focal length of 2 m, capable of
resulving power of 700 000. Resolution, huwever, was lunii-
ed by the widths of the lines. Wave number errors in this
region should not exceed a few times 0.01 cm ™.

Measurement conditions included (1) a low-tempera-
ture (77 K), low-pressure (0.1-0.2 Torr)-electrodeless dis-
charge of low 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 of 200 tentative assignments
by Dieke, about 100 have been confirmed and 100 have been
dropped.

Column 1 of Appendix C gives the mulitiplicity and
symmetry. All lines are assigned to either a singlet-to-singlet
or a triplet-to-triplet transition, indicated, respectively, by §
or T. The reflection (Kronig) symmetry of the upper level is
givennextas + or — . Then, the nuclear inversion symme-
try is given by o or p, where ortho levels have total nuclear
spin, I+ = I, + I, = O or 2, and para levels have I, = 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 ZA and 2K states have been reas-

Table 1. Relationship of the symmetry of the nuclear spin
wavefunction {ortho-para) 10 the rotational quantum number
N and the symmetrics of the electronic wavefunction
(inversion a1 the center of symmetry g-u. and refiection in a

plane through the nuclei %).

Electronic wavefunction Rotational quantum number
Refiection at the Reflection in a N
| center of plane through the
symmetry nuclei* even odd

H + ° p

B - p o

u + p [+]

u - [ p

* These + or —~ symbols are given as superscripts to the state

designations in Appendices A andB. They correspond to the e and f
designations, respectively, of J. M. Brown, J.T. Hougen. K.-
P. Huber, J. W, C. Johns, 1. Kopp, H. Lefebvre-Brion, A. J. Merer.
D. A. Ramsay, J. Rostas, and R. N. Zare, J. Mol. Spectrosc. 55. 500
(1975).

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 '3 ;¥
states are arbitrarily called WW, WX, WY, and WZ. And
lastly, a number of transitions from fragmentary states iden-
tified by Dieke as >IT; 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 (16 470-
27 795 A) which are given as the vacuum wavelength.

Columns 7-10 give intensity values I,—I, as listed by
Dieke. Descriptive notations are given after some intensity
values: R indicates a red shaded line, V a violet shaded line,
D adiffuse 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,'?
however, which apply to Appendix C:

“The intensities given in the tables 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. Chem. Ref. Data, Vol. 14, No. 1, 1985
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Table 2. Intensity data used to derive the uniform scale /.

Number [ Number
vlem™) A(A) of of Min | Max | (1} o; | Min | Max
Lines 1; I; I; I I
32383.24-24990.55 3087.123-4000.386 2998 2469 0 10 | 2.66 | 2.50 14 74
24989.79-22212.33 4000.506-4500.744 3198 1833 120 | 500 | 212 64 8 98
22211.61-18176.85 4500.892-5499.979 5063 4098 0 10 | 4.05 | 3.11 10 59
18176.31-15378.01 5500.145-6500.977 4472 2464 101 | 433 | 235 67 0 74
1 15377.72-14286.60 6501.035-6997.640 1557 1273 0 10 | 5.43 | 3.23 5 51
14281.67-12496.65 7000.050-7999.943 3375 2687 37 900 305 201 10 74
12495.38-11010.44 8000.754-9079.800 3055 2476 32 | 895 | 212 | 163 13 93
11010.02-10148.92 9080.140-9850.560 1332 930 17 1 505 | 113 % 12 | 104
10148.28-9859.52 9851.188-10139.700 240 213 17 205 73 40 9 80
' 9858.19-8388.97 10141.070-11917.150 1273 1116 25 | 450 | 127 77 10 93
6071.33-5001.78 16470.86-19992.900 1011 1010 190 | 520 | 318 37 -21 112
4998.39-3597.70 20006.450-27795.500 377 577 100 415 248 33 -37 106

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 D, 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 =1log(l1 — T')/7, 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 usual
eye estimates, and they were of great help in the analysis.” '

For Gloersen’s data in the infrared, “intensitics are on
an absolute scale. The antilogarithms of the tabulated valuoe.
are in units of ergs per second per 100 cm” per stetadinn
A.mo

In order to facilitate comparison of inmfensgis wii b
are listed with diflerent scales, we have copstig sl o nl,

J. Phys, Chem. Rel. Dints, Vol 14, Ne 1, tuar

intensity scale I5. To construct it, we first selected wave-
length regions over which one of the intensity scales J,-J,
displays no large discontinuities as a function of wavelength,
and contains values for most of the lines. Table 2 gives these
ranges, the chosen intensity column 7;, and some statistics.
The uniform scale I is defined

=30+ (1, — 1) =, )
g;

so that almost all I values lie between O and 100, with a
mean of 30 and a standard deviation of 15 in cvery wave-
Iength region. Although this procedurc is not precise, it gives
a convenient and uniform scale, Its main flaw is that Eq. (1)
does not represent the vurying degrees of skewness in the
different regions. With the lnrge uncertsinties in the intensi-
ty data, however. we do not believe s more precise analysis is
warranted.

4, Bant fiystoms

Arzagasd I frar S ppsenadix O pre organized by band
syaiviin Apes b 4 The gle ronie fransitions are illus-
sw- die swdionn] qguantum mumber N7 of

fasseesswdeiithes both the upper and lower levels as
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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 I;. 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
aband, however, the [5 values generally display the expected
ortho—para 2:1 intensity alternation and a weakening for
higher rotational levels. Occasional I 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 observed
wave number and the wave number calculated from the en-
ergy levels in Appendix B, in units of 0.01 cm ~ . 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 cxists) and the R branch.

Allsinglet 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 ¥
and v. For the important and extensive 3d-2c, 3e-2c, and 3£~
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. '8
For comparison purposes, dissociation and ionization ener-
gies are listed in Table 3.

Energy levels are given in units of cm ™ ! with the zero of
energy taken as v =0, N = O of the X '2 /" state (1A). Ap-
pendix B first gives the rotational quantum number ¥ and
ortho or para symmetry, and then for each vibrational level
gives the energy followed by the number of lines (#) 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,’® DH for Dabrowski and Herz-
berg’s absorption measurements,’® TT for Takezawa and
Tanaka’s absorption measurements,’” and LL for emission
meastrements by Tarzillidére, Lavnay, and Roncin '® Fine
and hyperfine structures are unresolved optically and so are
omitted from the tables. Dieke' does report resolving the 0.2
cm ™! pseudodoublet structure of the 2c state, however, and
accurate fine and hyperfine measurements have been made

Table 3. Dissociation and ionization energies of D, in
units of cm™!. The'X 135 v=0, N =0
level is the zero of energy.

a,b

D, — D(1s) + D(1s) 36748.9 £0.3

D, ~ D{1s) + D(2s,2p) 119030.4 0.4
D, —DUs) + DGs,3p,3d) 1342674 0424
D, — D(1s) + D* 146457.5 * 0.4

D, = DF (X 22}, v=0,N=0) 124746.6 * 0.6°

D— D(2s) 82281.337
D— DGs) 97518.74%
p— D* 109708.614

4R. 1 LeRoy and M. G. Barwell, 53, 1983 (1975).

g, Herzberg, J. Mol. Spectrosc. 33, 147 (1570).
€S. Takezawa and Y. Tanaka, J. Mol. Spectrosc. 54, 379 (1975).

4}.D. Garcia and J. E. Mack, J. Opt. Soc. Am. 55, 654 (1965).

by molecular beam, double resonance, and anticrossing
methods.>

Singlet states are listed with 3 states first, then
pZ b, pll,, dIT,, and d 4,. For the triplets, dZ' ;" states
follow pl1, states. The [T =,IT —,A *,andA ~levelsarelisted
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 of the ground state are taken from Table 5 of
Bredohl and Herzberg’s'® VUV emission measurements of
the Lyman bands (B '3 ;- — X '¥ /) with Herzberg’s cor-
rection to the two bound levels of v = 21 as reported by Le-
Roy and Barwell.*® These energy levels agree reasonably
well with Stoichef’s** Raman measurements for v = 0 and
v =1, with the differences being <0.05 cm™"' except for
N =4-6 of v=0, for which the difference reaches Q.14
cm ™!, They also agree with Wolniewicz’s nonadiabatic cal-
culations. Any error in the X '3 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. Chem. Ref. Data, Vol, 14, No. 1, 1985
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SINGLETS IRIPLETS
WW, WX
WY, WZ
13 4f
4E ae
4D | ANTICROSSINGS (3A-4d) 4-9)d| ANTiCROSSING
3A  |ANTICROSSINGS(3E —3e)| 39 | (3e-30) [4-9C
3F 3f » 4ab
3g  |ANTICROSSINGS(GK ~3d)| 5o (3o3pr 3¢
3¢ oK 3q | (3 5p
38 3
(GK-2¢) - (3e—2¢) (3b-»2q)
v | -
Erf—fes ] e
WILKINSON
VUV

FiG. 2. Schematic diagram of the sequences by which energy levels were
derived.

present measurements 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 of the spec-
trum.

Derivation of the 2B excitation energy with respect to
the ground state requires a VUV measurement; that of Wil-
kinson'? 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™* and v = 2, N = 1 (ortho) at
92 517.15 cm™". All other excited levels are given with re-
spect to these two. Levels in v = 2 are chosen because Wil-
kinson’s!? energy 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’s' 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 = Oand 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, Av is near 0. This is because both the
lower and upper triplet states arc Rydberg, whereas the 2B
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'® found infrared transitions linking the two sets. An anti-
crossing now provides a further link.3%)

A number of singlet-triplet anticrossings are available
to determine the energy of a triplet level as an intermediate
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reference. We chose one to provide the reference triplet level,
but as we see in Sec. 7, the others confirm the validity of this
choice. Thus, the 3", v =1, N=1—-3e",v=1,N=1
anticrossing locates the 3¢ 7, v = 1, N = 1 ortho triplet level
with respect to the singlets, and from that level and one opti-
cal transition, the 2c ™, v = 1, N = 2 ortho level was located.
The remaining levels of the 2¢ state were then derived by
using combination differences and the one assumption that
lambda doubling is negligible for v = 1, N = 1 of the 2¢ state.
Higher triplet levels of this one set were straightforward to
derive. Infrared transitions thenlocatedv = 0, 1, and 2 of the
3bstate and from them levels of the 2a state were derived and
then levels of the b and c states (see Fig. 2).

Predissociation is apparent in a number of cases above
1190304 cm™!, the dissociation energy to
Dils) + 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 predissoctation rate is slower. The measurements
of Takezawa and Tanaka'” 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
Quadrelli and Dressler*® was based on preliminary results of
this work. We have examined the two energy levels (3E7,
v=0,N=12and 3E7, 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
out’: 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.

6.13; States

For many vears, beginning with Richardson’s*! work in
the 1920s, the spectrum of H, (and later D,) 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. Davidson® first showed in 1961 that the jonic '3 [
state with a (2po, )* configuration and a H* + H™ dissocia-
tion limit undergoes a series of avoided crossings with the
Rydberg 'X ' states and leads to a series of double mini-
mum states. This was demonstrated quantitatively for the
lowest such state EF '.Z .~ by Boye™ in 1968 and by Kolos
and Wolniewicz? in 1969. The next higher double minimum
state GK '3+ was calculated by Glover and Weinhold in
1977 and by Wicke™ in 1978. An impressive quantitative
description has been obtained most recently in a series of
papers by Wolniewicz, Dressler, Gallusser, and Qua-
drelli.®* 3! They fil essentindly all experimental data with the
EF, GK, and the Hi1 'Y ! states (where HH is the next
higher double minimum state for which the inner minimum
corresponds 1o 3A i Dicke's notation).

Bxperimental data for these states of D, come entirely
from wark of Dicke and ca-workers, 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) '3 ;5 + F{2pf* ‘2 ;' notation of Herzberg.
The name GK derives from the G(3d) '2 ;- + 3 'K nota-
tion, although it is ironic that none of the levels formerly
assigned to 3 'K are now assigned to the GK state. The nota-
tions X and Y were used in Dieke’s unpublished data and by
Dressler et al.?® when referring to that data.

The levels of several states call for special comment.
Both 3A and 3a have unassigned v = 0 and v = 1 levels; 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
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WW, WX, WY, and WZ. Combination differences prove
that the lower state is 2B and give its vibrational assignment.
The upper states must therefore be '3 ;*, '/, or '4,, but
since all 'IT, and 'A, states are known in the energy regions
of the observed levels, these states must be ‘2 ;*. They are
probably levels of the double minimum states for which the
theory is still insufficiently accurate.

Three fragmentary states were reported by Dieke and
Lewis.® Their 3 'K, fragment is the present WY state, al-
though scveral line assignments have becn changed. The
3 'K, and 3 'M fragments of Dieke and Lewis® appear to be
spurious; Dieke does not inctude them in his later unpub-
lished data.

Table 4. Observed anticrossings in D, and the energy level
separations AE (at zero magnetic field) derived from
them. Comparison to the AE values from Appendix B shows
good agreement. All energies are in em™,

| AE

Electronic E ———

State v N Sym (AppendixB) Ref. | (AC) | {AppendixB) | A(AE)
0T s e s | e
om0 e s o] o | om
cone 2 e mmn L] e | o
A LR
vl o e w|es| e | e
IR Y [P R
B D N s awm| | -on
é(id.)z?: O 2o S s woar | o 0.04
G 1 e | o |
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Table 5. Comparisons of different notations for the 'S} states of D,.

Current Dicke & Dieke Dieke & Dressler l Dressler &
Notation | Cunningham!? | (unpublished) Lewis® etal? . Wolniewicz®!
EF0 2A0 100

EF3 241 103

EF6 2A2 106

EF7 2K1 107

EF9 2A3 109

EF10 2K3 110

EF11 2K4 111

EF12 2A4 112

EF13 2KS 113 ,

EF14 2Ké 114 i

EF15 2A5 115

EF16 2K7 116

EF17 2K8 117

EF18 2A6 118

EF19 2K$ 119

EF20 2K10 120

EF21 2A7 121

EF22 2K11 122

EF29 X 129

EF32 X 132

GKO 2K13 200

GKI1 3D0 3d I2(v=0) | 201=GO

GK2 X 202 |

GK3 3D1 3d 'S(v=1) | 203=G!?

GK4 Y 204

GKS3 302 3d 'S(yv=2) | 205=G2

GKé X 206

GK7 3D3 3d'S(y=3) | 207=G3 |

GK8 X 208

GK9 X 209 _
3A0 HHo
3A1 HH1
3A2 Y HH2
3A3 3D4 HH3
3A4 HH4
WWwW X

wX X

wY 3'K,

wZ

Spurious 3™

Spurious 3K,
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Table 6 a. Statistics of differences A between observed emission
lines in Appendix A and calculated values from the energy levels
of Appendix B, in units of 0.01 em™". Singlets

NOT-BLENDED BLENDED ALL LINES

SINGLETS

Mean A Mean A Mean A
# Lines) Min A] Max A| = Std. Dev{|# Lines| Min A] Max A] & Std. Dev)|# Lines) Min Al Max Al & Std. Dev)

EF-2B 1264 | =25 26 1.2£56| 256 | -30| 25 1.3+8.6 1520 [ ~30 | 26 1.2£6.2

EF-2C 21 | ~10 13 1.3+4.8 7| ~-18 18 0.1x11.3 28 [ ~18 18 1.0+6.8
3A-2B 152 | —18 16 —0.4+4.8 31 -12 19 1.8+7.0 183 | ~18 19 0.0+5.3
3A-2C 43 | -13 9 ~0.3x5.6 16 | -12 9 | ~1.3£6.0 59 ~13 9 | —0.5x5.7
GK-2B 648 | —19 31 0.0%5.5 131 -18 29 0.1x74 779 | 19| 31 0.0+5.9
GK-2C 180 | —18 14 -0.2%44 36 { —15 13 | =2.3£6.5 216 | -18 14 | —0.6+4.9
4D-2B 56 | —16 14 0.6£5.6 4 0 31 83%15.2 60 | ~16 31 1.2+6.7
4D-2C 16 -3 9 3.6x3.7 10 -2 12 5.7+43 26 -3 12 44x40

! WW-2B 2 -2 1 —0.5%2.1 3| -1 16 | —0.3+144 51 -1l 16 | ~0.4£10.2
} Ww-2C 2 -3 4 0.5+4.9 0 - - - 2 -3 4 0.5+4.9
© WX-2B 7 -9 8 0.9x35.5 6 -7 10 0.51£6.9 13 -9 10 0.7x5.9
WY-2B 5 -2 3 -0.2+2.0 2 0 4 2028 7 -2 4 04+23
| WZ-2B |l 18 -3 6 | —0.2x4.1 2 ) 13 105435 0 -8 13 09x52
3B-EF | 234 | -1 17 0.2+3.4 29 | =20 15 [ -03+84 263 | =20 17 0.1+4.2
3C-EF | 149 =25 20 | —0.2%4.9 10 | ~-13 10 0.0+7.4 159 | =25 20 | =0.2%5.0
3E-2B || 608 | -22 23 0.0+4.8 93 | ~18 27 0.0+7.8 701 | =22 27 0.0+5.3
3E-2C 217 | -28 19- 0.4x4.8 68 | —I8 23 1479 285 | —28 23 0.7£5.7
4E-2B 221§ =25 19 0.2x5.6 25 | -1l S | —2.6x58 246 | -25 19 | -0.1x3.7
4E-2C 52 [ -16 17 42+6.7 25 | —14 23 4.7+8.6 77 | -16 23 44173
5SE-2B 8 1 —-10 10 0570 0 - - - 8 | —-10 10 0.5+£7.0
3F-2B 201 | =23 15 =0.7+5.5 23 | —24 9 | -54+94 224 | 24 15 | —1.2%6.1
3F-2C 189 | -19 17 ~0.8+5.4 52 [ -19 18 0.9+8.1 24] | -19 18 | —04x£6.1
ALL LINES|| 4293 | =28 31 04+53 ) 829 | -30 3 0.6x+8.1 5122 | -30 31 0.4%58
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Table 6b. Suatistics of differences A beiween observed emission
lines in Appendix A and calculated values from the energy levels
of Appendix B. in units of 0.01 ecm™}. Triplets

? NOT-BLENDED BLENDED ALL LINES
TRIPLETS

i Mean 4 Mean A Mean 4

# Lines| Min &) Max Al & Std. Devii # Lines Min & Max A & Std. Dev|l # Line§ Min & Max & = Std. Dev
2a-2c 6 -9 15 2.0£9.1 0 - -~ - 6 -9 15 2.0£9.1
3a-2c 32 ~7 5 0.2x2.7 8 -8 7 1.4x4.8 40 -8 7 0.2+3.2
3b-2a 732 | -23 26 0.0+3.7 139 =27 25 0.61+6.4 871 1 =27 26 0.1+4.2
4b-2a 58 | 10 2] 0.3£5.0 15 -8 9 L1x4.5 73| —10 2 0.5xt4.9 ;
2¢-23 4| ~-23 24 | -2.3%199 4] - - - 41 =23 24 | -23x19.9
3c2a 547 | -21 | 37 03+39 107 | <22§ 928 | —0.1+65 654 | —22 137 0144
4c-2a 232 | 21 2t | —14%44 21 ~15 16 | =0.7+7.5 253 | =21 21 | —1.4£4.7
Sc-2a 96 | -18 18 | ~0.8+4.9 12 | -16 19 2.8+9.8 108 | —18 19 | —0.4£5.7
Ge-2a 33 | 13| 10 | —0.7x44 3| —261 14 0.3x22.8 36 | —26| 14 | —0.6x6.9
Tc-2a 9 0 0 0x0 ] - - - 9 0 0 0+0
8c-2a 4 0 0x0 0 - - - 4 0 0x0
9c-2a S 0 0x0 ¢ - - - S 0x0
3d-2¢ 144 | —-19 22} —0J%£55 25 -29 15 | =2.0%£9.0 169 | —29 22 | —04x%6.)
3d-3b | 30 | -26 19 | ~0.8Bx:8.8 2 ~1 3 1.0£2.8 32 —26 19 | —=0.7x8.5
4d-2¢ 77 | —18 20 0.2%6.5 10 -12 9 | ~0.6x5.6 87 -18 20 0.1x6.4
4d-3b 12 -7 12 LB£5.9 0 - - - 12 -7 12 1.8+5.9
5d-2¢ 11 -1 1 0.0+04 2 9 ;o 4564 13 -1 9 0.7£2.5
6d-2¢ a| o o oxo 2 0| oxo0 6| o; o 00
7d-2¢ 4 0 0x0 1 0 0 5 0 0 0£0
8d-2¢ 6 0 0x0 [ - - - (] 0 0 0x0
9d-2¢ 5 0 0+0 - - - 5 0 0 0+0
3e-2¢ 209 | =21 23 | —0.1x59 49 | -32 17 | —2.3x7.7 258 | =32 23 | —-0.5%6.3
3e-3b 44 | —11 21 1.0x6.5 2 -1 5 2.0x4.2 46 | =11 21 1.0£6.3
4e-2c 30 =7 7 |-02x4.0 7 -3 8 2.0x+4.5 37 -7 8 0.2+4.2
4e-3b 4 =17 16 40x12.2 1 -9 -9 =90 5 -9 16 1.4x£12.1)
3f-2¢ 24) | 16 23 0.0+4.9 39 | =32 17 | -0.8+9.4 280 | =32 23 | ~00£57 |
3f-3b 8§ 1 —22 18 1.5+11.3 0 - - -— 8 -2 18 1.5&11.3
4f-2c 6 Q 2 0.8x1.0 4 | —~10 4 | ~40+6.1 10 { —10 4 | —~1.1+44

ALL LINES} 2593 | —26 37 | —-0.1x47 449 -32 28 | ~0.1£7.2 3042 | —-32 37 | —0.1£35.1
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7. Accuracy of the Energy Levels

We now present arguments which lead to a +0.05
cm ! 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 = 1and 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™ .

7.1. Ability of the Energy Levels 10 Reproduce the
Observed Wave Numbers

An important measure of the quality of the energy lev-
cls in Appendix B is their ability to reproduce the observed
wave numbers of Appendix A. For this comparison we call
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 (O—
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-
squares“>~** 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
singlct-to-singlet transitions, 831 of thew Llended and 4293
not blended. For 4 of them neither of the energy levels could
be derived so there are no (0-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™! (the
tables express O-C in units of 0.01 cm ™! which we call 4 ),
but only 24 lie outside the range — 0.22to + 0.22 and 84%
lie between — 0.07 and + 0.07 cm~'. The mean (O-C) for
all singlets is 0.004 + 0.058 cm ™.

There are 3117 lines assigned as triplet-to-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-2¢, and the remainder involve
high rotational quantum numbers. The values of (O—C) for
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FiG. 3. Distributions of the numbers of lines with 4 in the 0.05 cm ™" inter-
val centered on the value on the horizontal axis {except for the one
value for unblended triplets in the interval marked 30, which corre-
sponds to 4 = 37).

the triplets range from — 0.32to + 0.37 cm™* with only 20
outside the range — 0.22to + 0.22 cm ™! and 90% between
—0.07 and + 0.07 cm™', The mean (O-C) value for all
triplets is — 0.001 + 0.051 cm ™~
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.

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



246 FREUND, SCHIAVONE, AND CROSSWHITE

o 3 L] A
. A
A A
A - -
A A A A
0.2+ a A 8 a a a 2
. Iy AR aa AA A A A B A Aa A A
A (-] AAL AL A AN AN A [ A A
a A AAZA AB A A A AB AA aB AA A A A A A A
4 A B AABAACA CAMBE AB AAB AAA B AB BA a4 BA A 3
o.1}+ AcAAA ca un Buc B AGA DA ACA mm 58 a ABA AC A4 AAB A a - A
- A A a2 CCGEBABEEDCABA A AR CRACFR  AAR AaA ACa 23 Ty
A& a ll DHIQBCFABC DI-HKE HBC CC DABAADDAABBH!D A ACABBAECCBCEBDDA AAABABAEAAA A Al A ‘ AC A
8C aB A AABRFCFUKGGUE TE LUL WGHIKEDGGEBDDO IBBGEL IMGF [F ADAGSEJBEBIBF IFACC GCB EASC AL
caac B CDEDOFKOPL 1€ TSWONTOPPUCGLKKOE EAEDBCEHGSER FHHK XKGLGrHsmnunclrrocerucmsh asunnu [
O - A O AB CE\JNEHJSPSILVVZZZ!UZVVBMTMFJDU“CDLGFILLFEM!LJPI"KFLIOWGIFFE\JHE!GBCCI A ARA FAR
-3 BABE ACDE IENISWPRAZ 22222222001 EGOHUTHJIGUD]  AACBAF A BE AACA
BaBag G Ef(GGdDPmﬂlWYPU'UNFJMJDFCHCF!BEFD\DDGEGH“(NFIUDKJEDCFGILBKDI)CE! IUKHCHIE 8 A& 8 BABEABBA
BA A4 AA HEFFCF FEGMCB BAARTEGCEAHEA *C & AC AA
8 a ICB o CCBEC DEFBBAAL ABA ACAE E AAA 8
_0 l - A AABADE BDAD ACESCA A DDI EBDABACCHCCFE BADBE BCACA B AAL  Cak ABARD 3 A AR
. A A Aaeam ACABBAAABBACA C BA A4 B HB EBC AL B GARAMICA  ABBAS Ak AABA A A A A
Aa AACCA  CHAA A AN AB ABE A A A BA L] A A A A [} LI
.4 Iy AABB A LA Ada B BABAAA 4
A AA amAs AMCAB A B AN A LA a A
-0.2} A 8 AAAB AS cB 8 A A a
N Y B 2
A A A
A ) & A a A A A
A
:‘ "03 I~ a
'
« a
~—
P TRIPLETS
a
A A
a 8 A A A
& . A 4 [
0.2+ ) a [ AA A A A A a
S » ) » -
4 3 A4 A A A A AAA a4 A & & a
4A A8 B A A ANABA A8 A s A a
a A B A AAAEB A AL AR
0.1+ ACA A a 2 BBAAAACAAA!AAA e A A AA A
asgp ) AA AA BNSEDAAGBA ADAAS A B A CAA ]
aceag AAABA BB n A CCBCBA BDIFDFEABABAA AAAACE A AEAB & AC &
A ACF B VCDGAG mDBGBBCDlGHDC!E!:lDDCauDHlKKWFEDECBARCABEB BANADGAA BGBA B
A DE B8 GLMOTECE FKRELC! Y 221y C IKDKLG CBCAC
(o] ot AAFAR EGECI-WCFKIDPRNI.MNLH‘WIZ\NZ!]ZIZZ!ZZSJGHFHE IMIKDB EJKNGLIEBEBDBKI cmrcasula
o CAACRCAS ESJOKMIMULEGA IRAFHFOAACDIGMGTEREDBBAD AR
ABGF8A AA AB  ACBBABBFJF AANSBBBOCFEBDEJOCDGAADC  CCC DAE BCFCE C B A u
AAAB A AACA A DBA AARAA DA B CHABBC CACFCA BA & BA CCA FC A B 4B AR
a 28 B AAA A BB A A A ABAABB BC AGCAAAA AQ BA B BA A n
_O| A8 A A B BA4 8 A A A AL A ABCA A A A RAAA 2 A
M [_ Ba 8 an AR A A A AL B B BA A
] A [YYs AA AR A an
A A A A R A Aka A a
& & aa [} &
..o 2 - a A Adk A
. B A & A
A
A A A A
A
0.3 s
l 1 | 1 | | | | | | | | { I i

|
10 2 14 16 18 20 22 24 26 28 30 32
WAVENUMBER (UNITS OF 1000 cm~1)

FiG. 4. Distributions of the observed minus calculated wave numbers as a function of the wave number. A single value is represented by
the letter A, two overlapping values by B, etc., and 26 or more overlapping values by Z.
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7.2. Anticrossings

Although one anticrossing was used in Sec. 3 to locate
the triplets with respect to the singlets, other anticrossings
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,. The level

called G 'Z, v = 4in the literature® has been reassigned™ as
H(3s) '2 } and the levels called G '3, v =0 in the litera-
ture® are now called GK '3 ¥, v = 1. Table 4 compares the
zero field separation (AE) 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
A (AE ) which is, by definition, zcro for the pair of Ievels used
to determine the triplet energies. For the other seven singlet—
triplet anticrossings, A (AE) 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 4 (AE ) value of — 0.05, probably because thei(3d)> /7 ¥,
v =23, N = | energy level was derived from a singie spectral
line measurement, in error presumably by about 0.05 cm ™.

7.3. Comparison to Vacuum Ultraviolet
Measurements of Singlet Energy Levels

Several workers in addition to Wilkinson'® have mea-
sured singlet—-singlet spectra of I, in the vacuum ultravio-
let.!**® 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 7-10 provide comparisons between energy levels
derivable from both Dieke’s measurements and each of the
VUV measurements. No energy levels were derived from
thosc VUV lines which were ropurted as blended; these levels
areindicated 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 0.01 cm™ !, The average of the differences is

given below each column. Unusually large differences prob-
ably result from misassignments 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.

wWilkinson's daia'® for the 2B state differ least from
Dicke’s since they were used for reference. Bredohl and
Herzberg’s data’® agree nearly as well in average absolute
energy ( — 0.02 cm™!) and show very little scatter ( + 0.04
cm™Y). 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 data'® for the 2C state shows
slightly larger absolute and relative differences than for the
2B state. This can be attributed to the difference in spectral
regions of the two transitions; the 2B emission spectrum lies
in the 60 000-90 000 ¢cm ™' region whereas the 2C emission
spectrum lies in the 80 000-98 000 cm ™! region where the
wave pumber dispersion 1s not as high and the wavelength
reference lines are presumably known less accurately.

The measurements of Dabrowski and Herzberg,' Ta-
kezawa and Tanaka,'” and Monfils'* are all in absorption
from »” =0, not in emission as are Bredohl and Herz-
berg’s.’® They can be expected, therefore, to be somewhat
less accurate because they lie further into the VUV, Further-
more only one or twa 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, Dabrowski and Herzberg’s levels'® are Iow by about
0.3 cm ™', Takezawa and Tanaka’s'’ are low by about 0.12
cm™?, and Monfils’s'* are low by about 1.2 cm™".

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 »C 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 from these VUV measurements are given without
correction in Appendix B. The user might obtain more accu-
rate information by adding 0.30 cm ™! to Dabrowski and
Herzherg’s values and 0.12 cm ™! to Takezawa and Tanaka’s
values.
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Table 7. Differences between the present energy levels of the B(2p)‘2;" state and previous literature values, expressed as
the present value minus the literature value, in units of 0.0} cm
Dabrowski and Herzberg, W for Wilkinson, TT for Tzkezawa and Tanaka, and (in 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.

FREUND, SCHIAVONE, AND CROSSWHITE

=1, BH stands for Bredohl and Berzberg, DH for

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

2B ve0 vl v=2 vm3 y=4
N BH W TT [BH W TT BH W TT|BH W |BH W
0 4 * 3 -1 Co 1 -3 137 -2 21
1 3 -4 21 2 1 (3600) | -2 3 =5 =1 9| -6 ]
2 5 =12 5 -5 -1 -2 1 30 -3 13
3 1 -13 -2 ] -2 -16 -2 6 | =7 (44)
4 4 =18 4 1 7 5 ~9 4 ~3 9
5 5 ~11 7 4 3 7 1 4| -6 7
AV-BH | 4 1 -2 -5
AV-W ~12 0 0 7 12
AV-TT 21 -5
2B y=5 V= y=7 v=38 v=9 y=10
1
N BH DH |BH DH|BH DH|BH DH BH DH| BH DH
0 2 44 -3 29 1 . -6 24 - -4 24 -~14 13
1 -4 22 | -5 29 | -3 27 -1 35 -7 36 -8 24
2 1 1 -1 20 0 14 -5 15 1 -7 28 -10 27
3 o 23 (-2 2 -3 57 0 15 | -6 29 | -11 3}
4 -4 16 | —2 23 | -7 43 | -1l 15 | -5 27 [ -12 25
b 7 52 0 41 -2 49 3 14 | -8 33 -9 23
AV-BH | 0 -2 -2 -3 -6 -1
AV-DH 26 27 38 20 30 24
|
Table 8. Comparison of the present energy levels of the B'3p)'Z}
state to previous literature values {present—previous) in
units of 0.01 cm ™.
3B V=0 v=] ve=2 v=3 vem4 veS5 V=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 10 | 17 18| - 157
1 32 2054 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 | S0 44
3 7 34|18 55 | 14 148 | 29 38 | 68 156 | 24 B8 | 47 202
4 42 59| 31 124 8§ (372)| 32 69 - 144 [ 23 76
S 46 188 | 21 81 | 18  (654) | 28 144 | 66 (279) | 45 o4
6 27 161 21 53 | 22 (1038) | 42 (344)
7 14| 27 40
8 3 (300)
AV-DH | 28 18 12 37 62 34 46
AV-M 86 87 107 102 127 14 118
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Table 9. Comparison of the present energy levels of the
C(2p)*11, state to previous values (present—
previous) in units of 0.01 em™.

¢t yvm={) Vo] vl vl vemd
N BH DH|(BH DH|BH DH|(BH DH | BH DH
1 =20 10 -4 g -12 39 -12 11 -8 .
2 -8 14 | -3 * -5 22 -1 2] 1 4
3 ~14 26 0 35 -16 17 -16 13 -11 41
4 -11 35 3 42 -8 36 -14 24 | ~10 *
5 -25 35 -9 35 -12 32
6 36 | -2 b
AV-BH | ~16 -3 -11 ~11 -7
AV-DH 26 37 29 17 i 4]
2C™ v=(Q voe| Vo= ym3 v=4
N BH DH TT|BH DH TT | BH DH TT| BH DH | BH DH
1 -6 20 8| -3 32 4 -9 29 18 | —11 * | -12 *
2 -16 12 13 -6 30 35 | -14 38 23 | ~11 * -20 *
3 —46 37 -1 13 -3 27 -9 18 -8 4
4 -13 36 -8 27 -9 24 -14 20 | —10 (142)
5 -25 36 9 39 -7 * 1 22 —8 3
6 -18 34 37 3 37 2 -12
7 =73) (5D 46
{AV-BH | =21 -2 -7 -7 -12
AV-DH 29 30 31 20 17
AV.TT . 11 38 21
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Table 10. Comparison of the present energy levels of the
D(3p)'1, state to previous literature values
(present—previous) in units of 0.01 cm™",

3c* vemo | ve] | ym2 | v=3 |

1 56 212 236 220
2 74 216 50 68
3 202 197 183 226
4 104 157 154
5 157

AV-M | 119 : 208 157 167

klom V() vl v vl | pmd

N M 1T M TT M TT M M
1 99 -~47 | 131 =8 | 269 21 164 158
2 126 26 ) 106 =2 [ 119 30 90 24
3 ~11 103 146 (388) 206
4 ~24 140 140 100 130
5 (318) 128 311
6 (254) 175 -1
7 (20)
8 (365)

AV-M 48 131 164 118 130

AV.TT -11 -5 26

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 cm™, and the standard deviation.

State w BH DH TT M

2B 19 —-2x4 | 28+6 8+18

3B 3417 10615

2C ~10+6 | 2848 2314

3C 3420 | 138144
i

7.4, Ab initio Calculations

Most ab initio computations of D, 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 Wolniewicz'® calculated the adiabatic (diag-
onal) corrections to the Born-Oppenheimer potential of the
2B state, and estimated that the relativistic and nonadiabatic

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

corrections to T’ would be less than 1 cm ™. Their result,
T, =90634.9 cm™' lies 1.3 cm™! above our value in Ap-
pendix B, and 1.1 cm~! above Wilkinson’s value.!® (Our 2B,
v=0, N=0 value differs from Wilkinson’s because we
choose his v = 2 value as reference and derive v = 0 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 ™.

Kolos and Rychlewski®® calculated the Born-Oppen-
heimer energy of the 2a state, with adiabatic corrections, and
estimated the nonadiabatic and relativistic corrections. They
obtained T, = 95 348.6 cm ™!, in agreement with the Ap-
pendix B value of 95 348.22 cm ™.

More recently, Bishop and Cheung?' directly calculat-
ed the full 2a nonadiabatic wave function for H,, with rela-
tivistic and radiative corrections {but they did not report the
calculations for D,). Their result for T' of H, differs from
the Kolos and Rychlewski H, result?** by only 1.5cm™?, and
the experimental value lies beween these two calculations.
This agreement for H, suggests that the corresponding D,
calculation would be comparably close to the Appendix B
value.

The ~1 cm™" agreement between calculations of 7",
for the 2B and 2a states with the values forv =0, N =01in
Appendix B strengthens our confidence in the overall accu-
racy of Appendix B. Tt verifies that the VUV measurements
are more accurate than 1 cm ™! 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 D,. It can be used to test
ab initio and multichannel quantum defect theory** calcula-
tions, to derive molecular constants, to analyze perturba-
tions, and to examine breakdown of the Born—Oppenheimer
approximation.

Additional energy levels with higher principal quantum
number may soon be determined by multiphoton spectros-
copy from the ground state***” and from molecular beams of
the metastable 2c state.*® These methods may also extend
vibrational and rotational series and fill in gaps suchas v = 0
and v — 1 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 Jungen®® recently ob-
served the 5g—4f transition. Many of the lines in their related
4f-3d spectrum of H, appear as unassigned lines in Dieke’s
measurements,” so we can expect that Appendix C of this
work could be used to confirm similar measurements on D,.
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Appendix A. Band Systems of D, Observed in Emission by Dieke

Singlets Triplets
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EF-2B EF 'z} — B(p) 'z} EF-2B EF '3} — BQp) '3} Continued
N" SYM  P-BRANCH I5 o0-C R-BRANCH I5 0-C N" SYM  P-BRANCH IS 0-C R-BRANCH 15 O0-C
O- O BAND O- 4 BAND
o P 8860.05 44 1 o r -
1 o 8808.26 46 -1 8904 .27. 62 -1 1 0 -— 5249.78 57 -5
2 P 8800.99 46 o 8960.56 60 1 2 P 5151.30 S7 -6 5310.82 &1 -10
3 o 8806.15 57 -1 9028.67 67 3 a 0 5163.77 63 -3 5386.25 64 -3
4 P 8823.88 51 1 2108.39 64 2 4 P 5190.98 58 2 5475.71 S8 25
5 0 8854.08 62 2 9199.48 64 -4 5 0 5232.86 64 o 5578.18 57 -13
6 P 8896.74 57 2 9301.66 52 4 s 5289.22 57 3 -—-
7 0 8951.78 65 -2 9414.61 56 6 7 o 5359.84 59 -12 -—-
8 P 9018.99 59 o 9538.01 45 o
9 o 2088.28 63 7 9671.56 45 -2 O- 5 BAND
10 P 9189.34 51 1 9814.82 28 9
11 o 9292.16*% 64 3 9967.39 35 o o P 4333.19 28 &
12 P 9406.00* 34 11 — 10 428437 32 3 4380.37 37 5
13 o 9530.87* 39 o -— 2 P 4282.56% 40 -25 4442.32 32 -5
3 0 4296.64 43 o 4519.17 45 5
O- 1 BAND 4 F 4325.77 36 4 4610.41 36 18
s 0 4369.96 44 9 4715 .40 48 7
2 P --- ——- 6 P 4429.19 38 16 -
3 o - ——
4 P -— - 3- 0 BAND
5 0 - -—-
6 P ——- - o F 10546.87 67 1
7 o© — 8491.40 24 5 1 C 10496.43 78 1 10588.38 94 2
8 P - 8619.82 24 -1 2 F 10487 .83 74 2 10640 .57 86 1
9 o© - -—- 3 C 104%0.27 S0 3 10703 .18 99 1
10 P — 8907.89 38 -2 4 F 10503 .87* 74 -1 10776.00 74 3
5 ¢ 10528.64 82 5 10859.06 91 3
O~ 3 BAND 6 F 10564.31 64 -1 10951.59 57 0
7 ¢ 10611.32 69 1 11053.77 233 7
o P = 8 F 10669.06 63 o 11164.31 22 6
1 0 6040.34 63 -3 - 9 10737.43 61 7 11284.33 30 10
2 P 6036.84 65 -5 -—- 10 P 108 16.25% 52 8 11413.21* 32 -3
3 0o 6047 .76 75 -1 -—- 11 © 10905 .36* 43 8 -
12 P 11004 .32* 28 -8 -

WNIH31N3A 40 STIATT ADHINI ANV ANHLO3dS DINOHLIF T3
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12T

EF-2B EF 'z} — B(2p) '3} Continued EF-2B EF 'z} — B(2p) '3 Continued
N* SYM P-BRANCH IS 0O-C R-BRANCH 15 0-C N™ 3¥YM P-BRANCH I5 O-C R-BRANCH IS5 O-C
3~ 1 BAND 3~ 6 BAND

o P 9604 .E6 (o] 5 o] P -
1 a 9554.89 46 [¢] 8646 .82 48 5 1 l¢] 5119.77 &t 3 5211.68 6O 6
2 P 9547 .67 45 4 9700.45 7 2 P 5417.81 51 3 5270.52 55 -1
3 s] 9552.26 56 3 8765.z21 45 S 3 0 5130.26 62 4 5343.22 61 7
4 P 9568.66 50 2 9840.71 25 -2 4 P 5157.01 &3 2 -
5 0 9596 .87 55 7 9927 .28 432 4 5 o] §188.02 71 =] 5528.36 58 -1
13 P 9636.61 39 8 10023.96 35 S 53 P 5252.73 45 1 ==
7 a 9688.14 50 3 10130.55 52 S
8 P 9750.95* 43 7 10246.72 5 3- 7 BAND
9 o} 9824 .73 36 3 10372. 11 18 4
10 P 29909.40 27 5 10506 .45 3 o P 4330.18 25 8
11 o 10004 .60 35 1 - - 1 3] - 4375.50 40 13
i2 P 10107.59 27 2 - 2 P 4282 .56* 40 12 4435.12 37 -7
3 o 4296 .27 48 11 4509. 13 48 4
3- 2 BAND 4 P 4324.60 39 -2 —-—
5] o 4367 .65 47 3 4698.03 44 -3
O P 8681.57 22 -8
1 o -— 8724 .56 21 4 6~ O BAND
2 P 8626.53 15 11 8779.46* 45 7
3 Q 8633.13 18 3 8846 .23 38 20 [¢] P 12137.32 77 O
4 P 8652.01 18 =) 8924.°0 25 [ 1 8] 12088.48 9t Q 12175.65* 92 -4
5 o 8683.23 18 a 9013.56 -2 2 P 12078.29 89 2 12223.21 83 2
5] P - 8113.77 45 -2 3 8] 12077.62 93 S 12279.47 89 4
7 o 8782.07 18 3 - 4 P 12086.52 88 1 12340.79 68 1
5 2] 12104.87 91 2 12418 .46 74 4
3- 5 BAND <) P 12129,13 68 Ao 12499.61 50 1
7 8] 12170.73 75 3 12588.25 50 4
e P ——— 8 P 12216.96 &1 -1 12682.57 29 o]
1 o - 6064 .44 69 4 S 4] 12271.91 &1 4 12783.02 25 1
2 P 5969.64 62 1 - 10 P 12333.87* 43 -2 12887.61 38 4
3 0 5980.76 70 4 - 11 0 12403.53 -3 -
4 P 6005.73 65 -1 ~—— 12 P 12478 .80% 47 7 —-—
5 Q 6044 .50 72 10 -
. 6- 1 BAND
O P 11194.,99 44 2
1 O 11146 .86 53 -3 11234.11 60 1
2 P 11138.09 47 o 11283.03 59 2
3 a 11138.57 &7 1 11341 .43 ot 1
4 e 11151.28 45 1 11405.57 56 3
5 ¢ 11173.08* 54 2 11486.65 57 2
G P 11201.37 33 3 11571.84 44 3
7 0 11247 .85 37 5 11665.07 42 6
8 P 11298.81 27 2 11764,40 29 1
S o 11359.31* 32 10 11870.46 11
10 P 11427.07 21 (o] 11980.78 -3
AR o 11503.00 23 13 -
12 P 11581.94 36 4 —-———
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SR61 'L "ON 'p1 'IOA ‘Bieq “Joy wey) ‘sAud

EF-2B EF 'z} - BQp) 'z} Continued EF-2B EF '} — BQp) 'z} Continued

N" SYM P-BRANCH 15 O-¢C R-BRANCH IS5 0-C N* SYM P-BRANCH IS5 O-C R-BRANCH IS O-C
6~ 2 BAND 6~ 8 BAND
Q P 10272.10 52 -1 (e} P -
1 o] 10224.63 €9 -1 10311.88 71 3 1 o - -
2 P 10217.08 &4 -1 10362.04 63 2 2 P 5053.86 49 -5 5198.81 53 -2
3 0 10220.46 73 3 10422.30 72 1 3 o] 5065.70 43 =] 5267.53 60O 2
4 P 10234.62 &5 4 10488.91 36 - 4 P ——— -——-
<] 0 10259.42 &8 2 10573.03 59 6 5 0 5129.71 65 & 5443.35 6% 13
€ P 10291.28 27 S 10661.74 45 4 -] P 5177.86 53 4 -—-
7 0 10341.46 53 3 10758.96 41 2
8 4 10397.19 33 S 10862.78 23 4 6- 9 BAND
9 ja) 10462 .53* 38 2 10973.71 26 6
o P 10535.71* 31 4 -— Lo P -—-
1 o 10617.35 18 9 -—= 1 o 4252.02 32 2 4339.27 37 4
2 P 4250.99 3% 1 4395 .72 30 -18
€~ 3 BAND 3 o 4263.90 46 -5 4465.75° 44 -6
4 P 4290.85 36 -2 -—=
o P 9367.68* 36 17 5 0 4331.38 43 -4 —-—=
1 0 9320.58 39 (o] 9407.80 42 1
2 P 9314.19 38 2 9459. 11 414 2 7~ 1 BAND
3 0 8319.37 66 i 9521.06 45 2
4 P 9335.61 43 1 9589.86 42 -1 Lo P -
S o] 9363.12* 54 4 9676.73 35 8 1 ] - -
-] P 9398.16 49 2 8768.63 28 2 2 P - 11465.09 18 10
7 0 2452.01 4% 12 9869.47 27 7 3 o] ——— 11446 .96 18 -5
8 P 8511.80 36 2 9877.54 214 16 4 P 11333.28 25 3 11419.06 21 -1
] ] 9581.59 41 7 - S 3] 11278.51 16 -14 11376.06 {7 -9
6 P 11215 .02 15 -
6- 7 BAND
7~ 2 BAND
o P -
1 o} 5875.56 61 o 5862.79 65 2 o] P -
2 P 5872.85 59 =9 6017,.80 &0 -2 1 0 - -=-
3 o 5883.49 &8 (o] -== 2 P - 10543.92 18 -8
4 P 5907.11 69 -—1i4 - 3 o - 10527.89 28 1
5 0 5943.93 65 g - 4 P 10416 .50 24 ~B 10502.36 43 -2
S ] 10365.06 20 7 10462.53* 38 4
6 P 10304 .74% 49 -2 -
7 o 10230.89+% 24 -B ~-—-
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EF-2B EF 'z} - B2p) 'z} Continued EF-2B EF 'z} - B(2p) 'Z¢ Continued
N" SYM  P-BRANCH I5 0-C  R-BRANCH I5 0-C N" SYM  P-BRANCH 15 0-C R-BRANCH 15 0-C
7- 3 BAND 9- 2 BAND
o »p _—- o P 11723.87 22 3
100 S —- 1 o 11679.81 20 22 11756.76 32 -1
2 p - - 2 P 11668.82 23 -1 11795.63 32 o
3 0 - 0626.71 29 8 a o 11665.38 28 3 11836.64* 59 P
a p 9517.61 a 9603.33 27 -7 a P 11668 .09+ 42 o 11867.32 44 a
5 0 9468.68 32 1 9566.17 32  © 5 o 11673.72 46 2 11858, 14 1

6 »p 9411.61 29 -6 - e P 11669, 74* 51 8 .
7 s} 9341 .4% 19 4 -—- 7 o 11626 .57 47 -2 —-——=
8- O RANC 9- 3 BAND
o P 13589.04 48 -1 o b 10819.20 57 -4
i 3 13543.42 50 -1 13620.62 50 1 i o 10775.53% 73 ¢ 10852.70 78 -1
2 b 13530.00 74 o 13656.70 50 O 2 b 10765.92*% 73 2 10892.62 58 2
3 9 13522.50 50 1 13693 .74 2 3 o 10764.10 82 ¢ 10935.33 53 o
a s 13520.04 50 2 13719.21 50 © a P 10769.06 59 -t 10068.23 20 -7
5 9 1351898 -16 13703.57 33 -1 5 0o 10777.40 58 a i
& o 13507.57 48 1 - 6 P 10776.48 51  -¢ —
7 o 13455.87 39 1 -
9- 4 BAND
9- 1 BAND
o P 8932.13 28 1
o r 12646.68 65 -2 i o o888.97 34 -1 9966.13 52 -3
1 0 12601.83 74 -1 12679.01 74 -1 2 P 9880.36 42 -1 10007.04 41 -3
2 ° 12589.81 74 -1 12716.47% 74 -5 3 o 9880.11 50 -2 10051.35 54 -1
a o 12584 .47 -1 12755.70 74  ~9 4 P 2887.11 36 o 10086.29 31 -1
a » 12584 .74% 74 -4 12783.97 §7 ) 5 0 9897.90 43 -4 -2
5 0 12587.37% 74 2 12771.82 49 3 s P 9900.05* 36 2 —
e »p 12579.79* S9 2 12867.02 17 3
7 o 12532.63 51 -3 12021.46% a7 1 9- 5 BAND
g8 »p 12503.95 39 -2 -l
s o 12615.64 17 -1 13061.04 16 17 o P 9062.14 29 o
o o S . i o 9019.48 33 1 8096.69 40 4
1o 12693.21 14 ~-18 _— 2 P 9011.85 34 z 9138.51* 31 -1
3 o 8012.99 45 2 9184.22 50 2
a P 0021.87 38 -1 9221.09 36 2
5 o0 9034.80 56 ~15 -
6 P 9039.90 41 2 ——-

96¢
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G861 ‘L “ON ‘vl "IOA ‘eied ‘JoH "way) 'sAyd 'r

EF-2B EF ‘2:' - BQ2p) 'z} Coniinued
N" SYM  P-BRANCH 15 0-C R-BRANCH IS5 0O-C
9- 9 BAND
o P ---
1 0 5707.12 48 15 -
2 P 5702.46 65 -28 5829.41 439 o
3 o 5708.86 G4 -1 5880.10 45 o
4 p - -
5 0 §745.72 61 3 —

10- O BAND
o P -—-
1 0 13892.94 -4 ---
2 P -—- 13897.56* 52 -8
3 o 13816.26* 49 -3 13872.45 2
4 P 13760.98* 51 2 13851.0¢ 35 -6
5 0 13697 .84 -1 13862.03 47 1
6 P -—- -
7 © 13614.32 50 2 -

10~ 1 BAND
o P ---
1 0 12951.38 23 -1 12972.79 20 -3
2 P 12020.53 18 o} 12957.57+ 25 11
a o 12878.29 26 1 12934.26 22 -16
4 p 12825.93+ 62 21 1291€.83 47 o
5 0 12766.04 -2 12930.25 55 2
6 P 12711.62 36 -1 -
7 0 12691.09 56 -1 ---

10~ 2 BAND
o P 12054.54 46 -1
10 12029.15 58 1 12050.56 59 -1
2 P 11999.53 54 -4 12036.39 54 -8
3 o 11959.12 61 -3 12015.22 58 ~7
4 P 11908.99% -4 11999 13* 58  ~1
5 0 11852.39 60 -1 12016.59 31 2
6 P 11801.51 54 -1 -
7 o 11785.04 43 1 ---

EF-2B EF 'z} - BQ2p) '3} Continued
N" SYM P-BRANCH 15 0©O-C R~BRANCH 15 O-C
10- 3 BAND
o P 11149 89* 23 -6
1 0 11125.05 25 -3 11146 49* 31 -2
2 P 11096 .60 22 -1 11133.47 25§ -7
3 (o] 11057.90 27 (o] 11114, 02 3t -2
4 P 11010.02*% -3 11100.10 30 -6
5 a 10956 .11* 60 3 11120.28 33 3

1 P 10908 .40 &3 -3 —-—=
7 o 10895.59 62 10 ——
10- 5 BAND
(¢} P 9392.90 23 5
1 o} 9369.07* 68 5 9390.41 22 -4
2 P 9342.79 50 26 8379.40 23 -6
3 0 9306.79 29 2 9363. 12* 54 21
4 P -—= 9353.05 22 12
S o] 9213.67 27 1 9377.83% 93 (o]
11— O BAND
(¢} P 14534 .05 -1
11~ 1 BAND
[¢] P 13%591.73 2
1 o] 13563.26* 48 -2 13%591.46 SO -1
2 P 13534.85 48 2 13580.44 48 10
3 o 13496 .93 54 O 13558.04* 48 2
4 P 13448.73 46 13 13523.72 -4
5 0 13389.66 52 o 13477.99 26 4
[ P 13319.55 38 -1 -—-
7 o] 13238.84 31 2 -
11- 2 BAND
o P 12668 .86 52 1
1 o] 12640.85* 59 -18 12669 .2t 59 -1
2 P 12613.82 56 -2 12659 .48* 56 13
3 o} 12577.78% 65 -2 12638 .89 54 (o]
4 P 12531.96 S 12607 .02* 49 -5
5 o] 12476 .04* 76 4 12564 .29 40 (o]
] P 12409.44 55 -1 -
7 o 12332.70 58 -5 ———

WNIY3ILNIA 40 STIATT ADHINT ANV WNHLO3dS JINOHLII T3
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S861L ‘L "ON ‘¥ "JOA ‘BIeQ Jay "Wway) ‘sAyd ¢

EF-2B
N" SYM
o P
1 0
2 P
3 o
4 P
5 0
6 P
7 o0
o P
1 0
2 P
3 o
4 P
5 0
6 P
7 0
o P
t 0
2 P
3 o
4 P
5 0
6 P
7 0
8 P
o P
1+ o
2 P
3 0
4 P
5 ©
6 P
7 o
8 p

P-BRANCH 15

11736.79 32
11710.90 33
11676.54 46
11633. 11 35
11579.67 38
11516.32 25
t11443,28 23

10850.22 44
10825.34 42
10792 .54* 57
10751.04 39
10700.21 46
10639.81

10570, 15 28

14878.75 51
14856.30 &1
14831.16 51
14802.85 51
14770.09 51
14730.32 47
14679.79 47
14611,54 28

13937.11 61
139216.13 61
13893, 12 74
13867.63 59
13838.31 62
13802.49 48
13756.58 48
13693.43

EF '3} - BQp) '3} Continued
o-C R-BRANCH Is 0-C
11— 3 BAND
11764 .21 30 -4
~-18 11765. 14 46 -2
-1 11756 .55 32 13
-1 11737.64 36 o]
18 11708.08 32 -1
-1 11668.09*% 42 12
_4 -
7 _
11— 4 BAND
10877 .16 33 3
-20 10878 .60 45 -1
-4 10871.10* 39 21
-4 10853.63 40 -4
11 10826 .09% 35 C
-4 10788 .55 26 1
_.1 - -
_3 -
i2- O BANOD
14915 .39 47 4
5] 14929.27 51 3
o] 14939.54 47 2
4 14944 .67 47 4
1 14941 .91 37 [0}
4 14927 .40* 37 -8
G -
3 -
_.3 -
12- 1 BAND
13973.0%5 S3 5
o 13987 .65* 64 (o]
1 13999.38 55 4
1 14006 .65* 61 3
3 14006 .65* &1 -2
5 13995.75 46 (3
2 13966 .46* 15 5
2
4 -

EF-2B EF 'z} - B(2p) 'z} Continued
N" STM P-BANCH 15 0-C R~-BRANCH 15 0O-C
12- 2 BAND
8] 4 13050.14* 55 (o]
i ¢} 13014 . 87 56 1 13065 .41 64 1
2 P 12995, 15¥ 2 13078 .36 5% 1
3 0 12874 .00 &4 2 13087 .52 59 3
4 [ 4 12950.95 56 4 13080.05 51 7
5 [ 12924.65 60 S5 13082.08 51 G
6 P 12892 .42 50 G 13056 .38*% 47 8

7 0 12850.53 S0 4 ———
8 P 127941.82 25 8 -

12~ 3 BAND
(o] 4 12145.51 59 -3
1 [ 12110.81 s7 1 12161.34 67 0
2 P 12082 .22 85 2 12175.23* 64 -19
3 0 12072.74 72 1 12186 .26 €0 2
4 F 12051.92* &3 -1 12181.00 35 0
5 o 12028.31 G2 3 12185 .76 32 5
S P 11999, 13* 53 -14 12163.20 26 -1
7 4] 11961.0% 37 10 -
8 P 11806.37 20 -1 ——

12- 4 BAND
¢ F 11258.46 37 4
1 o] 11224.26 45 1 11274 .80 57 1
2 F 11206.67 40 e) 11289.89 61 (o]
3 Q 11188.75* 53 -1 11302.27 S7 o
4 F 11169.95 31 2 11309.05 34 5
5 o] 11148.86 38 1 11306.30 37 2
S F 11122.78 27 5 11286 .76*% 18 S

12- 5 BAND
o] P 10388.47 35 3
1 Cc 10354 .75 48 4 1040%5.28 SO (¢}
2 F 10338.13 44 i 10421.36 40 2
3 Cc 10321.64 57 4 10435 .15 41 4
4 2] 10304 . 74% 49 4 10443 .BC 23 3
5 a 10285 .96 38 10 10443.38 20 9
-1 P 10262.62 23 5 -
7 o] 10230.89* 24 8 -

85%¢
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4484 '1 'ON 'p1 'JOA ‘e1eq "Jay "wayy “shyd 't

EF-2B EF 'z} — B(2p) 'z} Continued
N" SYM P-BRANCH IS5 0O-C R-BRANCH 1% 0-C
12— & BAND
(o] P ———
1 o - -—=
2 P - -
3 o 9471.19 29 =] 89584.63 20 2

13- 0 BAND
0 P 15355.32 28 -1
1 Q 15324 .46 37 3 15358. 19 37 1
2 P 15296 .25 47 -3 15352.58 28 -3
3 o 15260.05* 42 -1 15342.04 37
4 P 15216.90 37 -3 -

13- 1 BAND
o] P 14412.93 5 -5
1 o 14382.86 14 2 14416.59* 51 o
2 P 14356.10 33 (o] 14413.43 33 o
3 o 14322.07 2 14405.02* 42 4
4 P 14281.67 -2 -
5 o 14236 .68 <4 - vaem

13- 2 BAND
o] P 1349C. 10 34 -2
1 1] 13460.61 45 2 13484.32 45 -2
2 P 13435.10 40 -1 13492.43 30 -1
3 0 13402.89 46 -3 13485 .90 5
4 P 13365.00 37 (o] ——=
5 o 13322 ,93* &2 -3 -

13- 3 BAND
Q 4 12585.46 SO -6
1 (o] 12556.51 55 -2 12590.23 59 -5
2 P 12532.11* 60 -7 12589.50 56 -1
3 o 12501.64 62 -3 125B4.74* 74 14
4 P 12465.96 68 -6 -
5 o 12426.67 69 3 -—

EF-2B
N* SYM
o P
1 o
2 P
3 o
4 P
5 0

AhwuN-+0 ARWN=O
QVvovow OvQUOY

[LE R ARSI o]
QUVOoOvVO v

NOAbWN O
CQVOVQVO U

P-BRANCH IS5

11669 .97 40
11646 .59 36
11617 .66

11583.99 29
11547 21 28

10800.49* 58
10778.10 58
{0750.54 76

10684 .33 67

9870.06

14911.196 51
14884 64 42
14850.71 47
14809.24 47
14760.04* 47
14703.44* 51
14640.40 37

EF !z} - B(2p) 2} Continued
0-C  R-BRANCH 15 0©-C
13- 4 BAND
11698.39% 38 -1
-1 11703.66 32 -7
-5 11703.94 23 -4
-4 11700.76 18 13
T3 02
5 T
13~ 5 BAND
10828.39 49 -3
2 10834, 19 70 -3
5 10835.42 57 -1
o 10833.52 66 5
11 -———
13- 6 BAND
9947 .72 31 3 9981 .42 27 -2
9926.36 17 11 ol
9900.05¢ 36 1 9983.07+ 24 10
2 22
9837 .80 24 5 -
13- 7 BAND
5138.51* 31 -6
8145.25 22 -1
9090.87 19 -4 89148.24 21 [e)
89065.9% 25 -3 9148.94 23 3
9037.80 23 13 -
9007.50 25 & ——
14- 1 BAND
14941.54 37 o
a 14945.25 42 -6
-2 14941 .06 42 i3
- 14928.44 33 3
5 Prp——
-1 14879.55% 47 4
Jo 2
2 ——

WNIHZLNEA 40 STIATT ADHINT ANV WNYH.LO3dS DINOHLOI S
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S861 ‘L "ON ‘PL "[OA ‘Eleqd Jay "way) ‘shyd v

EF-2B EF '3} - BQp) 'Z} Continued
N" SYM P-BRANCH IS5 ©O-C R-BRANCH I5 O-C
14- 2 BAND
o P 14018.69 43 1
1 ©0 13988.88 30 O  14022.81% 74 ~-25
2 P 13963.66 30 -1  14019.95 46 1
3 o 13931.60 36 -4 14008 .29 1
4 P 13892.53 49 3  13994.12 33 7
5 0  13846.42* 50 3  13965.90 30 5

6 P 13793.45 37 2 -l
7 Q 13734 .31 39 (o] -—-

t4- 3 BAND
(o] P 13114 15* 45 7
1 0  13084.83 36 1  13118.96% 48 -4
2 P 130860.75 36 1  13117.00 46 -1
3 0  13030.34 48 -5  13108.06 48 3
4 P 12983.50 37 -2 13092.06 36 -1
5 ©0  12950.11 47 4  13069.53 48 O
6 P 12900.34 30 O -
7 0 12844 .86 32 8 —-———

14- 4 BAND
o] P 12227.00 58 4
1 0 12198.25 63 -2 12232.41 -4
2 P 12175.23*% 64 2 12231.49 S8 1
3 0  12:46.33 69 -9  12224.05 60 -1
4 P 12111.50 63 -2  12210.10* 51 3
5 ©0 1207065 62 1  12190.09 43 -1
6 P 12023.82 47 2 -
7 0 11971.71 47 -3 ---

14- 5 BAND
(o] P 11356.93% 46 -5
1 o 11328.76 30 (o] 11362.92* SO -2
2 P 11306.69 © 3  11362.92* 50 -1
3 0  11279.34 0 8  11356.83* 46 3
4 P 11246.31 24 2  11344.87 29 3
5 (3] 11207.75 26 10 11327 .13 314 2
6 P 11163.69 18 & -
7 0 11114.74 22 13 ---

EF-2B EF 'z} — B(2p) 'z} Continued
N' SYM ?-BRANCH I5 0O-C R-ERANCH 15 0o-C
14- 6 BAND
o P 10503.70 10
1 0  10476.04 52 6 10510.16 46 O
2 P 10454.86 47 5 10511.44* 41 &

3 0  10428.75 55 -1 -
a P 10397.58 41 4 10496.13 40 4
5 0 10361.22 47 4 10480.68 35 5
s P 10319.75 31 2 -
7 0 10273.80 28 5 ---

14- 7 BAND
o P ——-
10 - 9673.89 22 -9
2 P - 9675.91 21 17
3 0o 9594 68 21 -2 --c
4 P ——- —
s o 0530.87* 39 0 -—-

i5- O BAND
o p 16364.99 -8

15- 1 BAND
o P 15422.69* 32 -3
1 0  '5390.76* 50 -16 15429.30% 34 2
2 P ‘5365.84 47 O  15429.30* 34 -5
3 0  5334.73 51 -1 15422.69* 32 1
i P "5297.58 47 -3 154D8.86 27 18
5 ©  15254.16* 51 -16 15387.09 12
s P 15204.59 37 11 -t
7 o 15147.97 33 13 ---

15- 2 BAND
o P 14439.87 47 1
1t 0  14468.77 51 10  14507.02 51 -1
2 P 14444.86 51 1 14508.37 51 1
3 0  14415.64* 51 3 14503.54 51 -1
4 P 14380.98 6 14492 17 42 18
s 0 14340.71 47 5 14473 46 42 15
6 P 14204.53 23 16 -
7 o 14241.91 14 ==

09¢
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G861 ‘L "ON ‘V1 "[OA ‘vlRQ “Joy "way, 'sAyd T

EF-2B EF 'z} — B(2p) 'z} Continued
N* SYM P-BRANCH IS5 O-C R-BRANCH IS5 0O-C
15- 3 BAND
o P 1388%, 30* 4
1 o 13564.59 30 -2 13602, 10* 48 13
2 P 13541.87 24 -5 1360¢.24* 46 -~19
3 0 13514.37* 40 1 13602.37 21 7

4 4 13481.91 20 -3 —-—=
5 o 13444 .32 18 -2 13877.0% 27 13
6 P 13401.34 25 [} -
7 o 13352, 37 16 14 -

15~ 4 BAND
(o] P 12708.14 47 o]
1 0 12678.04 53 -2 12716€.47* 74 5
2 P 12656 .38* S3 -1 12719.80* 51 o]
3 o 12630.35 S8 -4 12718.29 53 -4
4 P 12599.92 52 -2 12711.12 28 11
5 0 12564 .88* 55 -3 12687.55*% 51 -1
13 P 12524.86 42 12 —-—
7 o 12479.27 S4 7 —-—=

15- 5 BAND
[e] P 11838.15 31 -1
1 8] 11808.55 46 o] 11846.88 42 ~2
2 P 11787.84 44 o] 11851.26* 35 -9
3 o] 11763.23 56 [o] 11851.28* 35 =]
4 P 11734.70 38 -1 11845.82 14 4
5 o 11702.00 40 8 11834.68 15 i1
1 P 11664.67 39 S -
7 c 11622.21 36 12 -

15- 6 BAND
(o] P 10984 .97 37 -1
1 0 10955.81 48 4 10994.15 S3 2
2 P 10936.00 47 1 10999.514 43 1
3 0 10912.75 63 2 11000.66* 56 -1
4 P 10886.00 47 4 10987.20 35 17
5 0 10855.48 56 < 10988, 22* 54 12
6 P 10820.78 39 11 —-——
7 o 10781.3% 39 14 -

EF-2B EF '3} - BQp) '3} Continued
N* SYM P-BRANCH IS5 O-C R-BRANCH I8 0O-C
15~ 7 BAND
(o] P 10148 .28* 68 -3
1 o 10119.62 48 3 10157 .95* 31 o]
2 P 10100.65 47 o 10164.17 23 1
3 o 10078 .67* €5 o] 10166.62 26 1
4 P 10053.59 SO ol 10164 .76 13 10
S e} 10025.15 SO 1 10157 ,95% 31 16

6 P 9992 .91 28 5 -
7 o 9956.33 31 13 -

16~ 1 BAND
(o] P 15908 .33 -4
1 o 15877 .52* 35 -2 15913, 25 17
2 P 15851.43 18 -3 15910.92 Lod
3 o i5818.52 27 -2 15902.20 22 -3
4 P 15779.20 214 2 15887.36 3
=3 0 15733.88 26 1 15866.59 25 o
<] P 15683.15 21 2 -
7 o 15627 .48 2 -

16- 2 BAND
o P 14985, 47 a -4
1 o 14955 .28 37 -1 14890.83 33 (o]
2 P 14930.48 9 -2 14989.94 28 1
3 o 14899 .42 33 1 14983.11 37 1
4 |24 14862 .55 28 5 14970.69 33 5
5 ] 14820.24 37 3 14952.98 33 5
6 P 14773.09 37 7 -
7 o 14721.40 37 1 -

16~ 3 BAND
[o] P 14080.81 34 -10
1 o 14051.22% 42 -1 14086.79 2
2 P 14027 .53* 42 -4 14087.00 44 o
3 @ 139¢98.18 48 2 14081.87 38 2
4 P 13963.53 2 14071.67* 23 1
5 (3] 13923.92 43 3 14056.64 21 3
6 P 13879.94 27 1 -
7 ] 13832.00~ 31 15 --=-

NNIY3LNTA 20 ST3ATT ADHING ANV WNHLOIS JINOHLO3 T3
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EF-2B EF 'z} - BQ2p) '=¢ Continued
N" SYM P-BRANCH IS 0-C  R-BRANCH 15 0-C
16- 4 BAND
o P 13193 .74 -5
1 &) 13164 .64 47 -4 13200.22 35 o
2 P 13142.00 -4 13201.49 26 2
3 0  13114.15% 45 -4  13197.86 32 -2
4 P 13081.52* 32 1 13189 .69 24 3
5 0 13044.50 36 4 13177.20 26 2

6 P 13003.46* 51 7 -
7 O  12058.81* 34 -1 —--

16— RAND
o P 12323.78 54 -3
1 [} 12295.14 61t -3 12330.72* &8 1
2 P 12273.46 60 -3 12332.9%4 2
3 0  12247.08+ 67 5  12330.72* 68 O
4 P 12216.30 59 2  12324.47 53 4
5 0  12181.40% 81 -7  12314.28 39 9
G P 12143.27 418 4 —-—-

16- 7 BAND
o] P 10633.96 43 ¢]
1 0  10606.22 51 1  10641.76 58 1
2 P 10586.29 49 -1  10645.77 53 4
3 ¢} 10562 .48 58 2 10646.19 55 3
4 P 10535.18 44 2 10643.36 39 5
5 O 10504.73 30 4  10637.46 39 5
(] P 10471.53 35 2 -
7 4] 10435.87 35 5 -

17- 1 BAND
o] F ——
1 o 16385.82* 46 13 16419.82 a
2 P 16359.04* -16  186415.77 19
3 0  16325.28 9 16403.33 -8
4 F 16283.95 14 16385. 11 22
5 0  16235.42 17 =13  16359.04* 1
6 P 16180.84 15 -
7 o 16119.99 14 9 -

EF-2B EF 't} — B(2p) 'Z} Continued
N" SYM P-BRANCH I5 0O-C R-BRANCH I O-C
17- 2 BAND
o] P 15493. 19 -3
i o 15463.52 1 15497 .44 -4
2 P 15438.20 24 -1 15484 .63 4
3 o 15406 .03 23 -3 15484 .81 3
4 P 15367 .23 33 8 15468 .22 2

5 o 15321.88 37 9 -
1= P 15270.61 5 3 -
7 o 15213,79 33 -4 -——

“7- 3 BAND
o] P 14588 .54 47 -8
i o 14559 .44 51 -1 14893, 37 -5
2 P 14535.25 51 -3 14591 .69* 51 3
3 8] 14504 .77 51 -4 14583.55 51 2
4 P 14468 .15 47 -2 14569.24 42 2
S 0 i4425.61 47 4 14549.03 S5t -2
S P 14377 .50 23 1 -
7 0 14324 .43 23 14 -

17—~ 4 BAND
[s] P 13701.37 21 -13
1 o 13672 .94%* 48 4 13706.88 S5O 1
2 P 13649.74 39 ~1 13706.19 18 13
3 o 13620.93 9 13699.74 68 i8
4 P 13586 .20 3 13687 .28 22 153
5 Q 13546. 16 21 2 -
(1 P 13501.01 12 © -
7 o 13451.31 22 5 ———

17- 5 BAND
¢] P 12831.51* -1
1 [s] 12803.38 47 -1 12837.32 50 -4
2 P 12781.17 46 -3 12837.63 45 5
3 0 12753.66 53 -2 12832.45 48 53
4 P 12720.94 47 (o] 12822.03 35 4
5 0 12683.23 49 8 12806.74 35 11
1] P 12640 .85* 59 6 -——-
7 o 12594 .23 36 8 -
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EF-2B EF 'T} — B(2p) '3} Continued EF-1B EF 't} - B(2p) 'z} Continued

N' SYM  P-BRANCH I5 0O-C R-BRANCH 15 O-C N" SYM  P-BRANCH I5 0-C R-BRANCH 15 0-C
17- 6 BAND 18~ 2 BAND
(o] 4 1197831 -3 (e P 15983.71 3
1 0 11950.64 54 3 11984 56 54 -2 1 0 15963.75 24 -3 15998 .34 23 1
2 P 11929.34 50 -1 11985.76 a7 3 2 P 15938.64 21 -3 15995.98 o
3 o 11903.17 53 -1 11981.90* 48 o 3 o 15906.89 28 -2 15986.61 21 4
4 p 11872.22 47 3 11973.24 30 o 4 P 16868B.56 24 2 15970.01 1
5 0 11836.64* 53 -4 11960.20 22 4 s o 15823.70* 29 2 15946.26 21 -2
G P 11796.92 31 4 - 6 P 16772.41 19 3 -—-
7 0 11753.32 3t 5 - 7 0 15714 .83 8 -
17- 7 BAND 18- 3 BAND
o » 11141.67 17 0 o P 15089.04 28 -4
1 o 11114.44 18 1 11148.39 23 -1 t 0 15058.72 33 o 15094.26 37 -1
2 P 11094.01 17 o 11150.48* 23 9 2 P 15035.74 33 o 15093.05 37 o
3 0 11069.13 26 1 11147.89 23 5 a o 15005.66 42 o] 15085.32* 37 o
4 p 11039.86 18 4 11140.92 23 5 4 P 14969.55 37 -1 15071.01 28 -1
5 0 11006.43 35 6 11129.89 23 4 5 0 14927.40* 37 4 15050,00 23 4
6 P 10969.09 27 2 — 6 P 14879.32 33 3 -—-
7 0 14825.34 33 14 —
17- 8 BAND
18— 4 BAND
o 10321.46 30 -2
1t 10294.61 35 3 10328.53 43 -2 o P 14201.99 3
2 P 10274.97 33 -5 10331.39 33 -1 1 0 14173.16 37 -9 14207.69 -3
3 o 10251.26 46 -2 10330.05 38 5 2 P 14150.26* 41 5 14207 .49* -3
4 » 10223.63 35 -2 10324.70 26 0 3 0 14121.68 37 -1 14201.24 -1
5 0 10192.19 35 5 10315.68 26 6 4 P 14087.53 46 -3 14189.00 21 -2
€ P 10157.20 21 3 -——- s 0 14047.98 36 5 14170.57 18 4
7 o 10119.14 47 6 - € P 14002.82* 52 7 ——-
7 0 13952.14 33 -3 -—-
18- 1 BAND
i8- S BAND
o —
1 0 -—- -— o P 13331.97 22 -1
2 ° - —— i 0 13303.65 28 -1 13338.19 36 -2
3 o 16826.04 17 o -—- 2 P 13281.66 o 13338.95 29 -2
o 3 0 13254.55 35 2 13334.16 -3
4 P 13222.33 o 13323.79 30 o
5 O 13184.99 28 5 13307.67 28 13
c P 13142.50* 55 -9 -
7 O 13095.20 21 14 ~——
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EF-2B EF 'z} - B(2p) '3} Continued
N" SYM P-BRANCH IS5 O-C R-BRANCH 15 O0-C
18— 6 BAND
o] P 12478 .80* 47 o
1 o 12450.81 57 3 12485 .46 o6t 3
2 P 12429 .83 56 2 12487 .18 52 6
3 0 12404 05 63 2 12483.71 57 2
4 P 12373.60 56 2  12475.08 37 4
5 o} 12338.49 58 2 12461 . 12* 44 5
5] P 12298 .69 42 1 12442 .30 28 4]

7 o 12254 .24 42 13 -——-

18- 7 BAND
o P 11642.19 21 6
1 0 11614 .71 1 11649.35 24 10
2 P 11584 .48 25 1 11651.81 i8 3
3 o 11569.99 3t 2 -
4 P 11541 .20 23 -1 -
5 (8] 11508 .16 21 e} 11630.87 25 1
6 P 11470 .87 [e] -—
7 0 11429 32 17 i85 -

18- 8 BAND
(] P 10821.91 34 -3
1 o] 10794 .88 42 3 10829 .43% 52 3
2 P 10775 .53*% 73 5 10832.75 41 -4
3 o} 10752.18 52 5 10831.84 48 5
4 P 10725.00 44 -4 10826.47 385 -3
5 0 106383 .94 47 1 10816 .60 36 K
6 P 10658.98 34 2 —-—=
7 0 10620.07 35 8 ———
8 P 10577.33 25. (o] —-—-

18~ 9 BAND
o] P ataded
1 o 9991.18 35 2 10025.74* 47 3
2 P 8972.54 30 -1 10029.99% 414 13
3 o 9950.47 41 4 10029.99* 4¢ -1C
4 P 9924 BS 26 2 10026.28 33 -1
S 8} 9895.69 30 -1 10018.30 29 o
1) P 2862 .94 27 (o] -
7 o 2826 .70 27 3 -

EF-2B EF '3} - B(2p) 'z} Contirued
N" SYM P-BRANCH I5% O-C R-BRANCH IS5 O0O-C
19- 2 BAND
o P 16485 .35 4
1 (o] 16455 .62 11 2 i64B38 .71 21 s
2 P 16420.35 14 5 16487 .07 12 13
3 [} i63¢8.29 2¢ 5 16477 .51 i9 3
4 P 16389 .58* 32 1 16461.02 -4
5 o 16314 .65 34 <1 16437 .84 24 (o3
1] P 16263 .46 2 16407 .91 8

7 o 1626 .36 13 1] ——
8 P 16143 .35 8 -
18- 3 BAND
[0 P -
1 o 15551 .63 9 -
2 P 15527 . 41 4 —-——
3 a --- --=
4 P ——— -
5 0 15418 .29 24 2 -
13 P 15370.37 2 -
18- 4 BAND
(o] P 14693 .65 47 G
1 o 14664 .99 51 o] 146998.05 51 o
2 P 14641 .86 51 2 14698 58* 47 4
3 o 14612.99 51 -3 14692 .23 51 -3
4 P 14578.62 47 3 14680.16*% 47 8
5 0 14538 .90* & 14662.08 42 -1
[+ P 14493 .89* 51 8 -
7 jal 14443 .78 37 s -
19- 5 BAND
o P ---
1 0 13795.47 20 -1 ---
2 P 13773 .44*% 54 15 -
3 o 13745.88 25 2 -—=
4 p 13713.35 20 -1 ---
5 0 13675.89 4 ==
6 P 13633.69 4 -
7 0 13%85.77 15 =

1£:14
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S861 ‘L "ON ‘vI "|OA ‘eleq "joy "way) ‘shud °r

EF-2B EF 'z} — B(2p) '3} Continued
N" SYM P-BRANCH I5 0-C R-BRANCH IS O0O-C
19- 6 BAND
(o] b 12970.48 30 5
1 0 12942.77 37 7 12976 .84* 50 8
2 4 12921 .46* 37 2 12978.19 34 4
3 o 12895.41*% 62 5 12874 .62 40 2
4 P 12864.67 43 e 12966 .14 28 4
=1 0 12829.38 42 [o] 12852.65 29 2
S P 12789.7¢ 3t 2 12933.98 33 - 15

7 bl 12745 .76 27 2 -——=

19- 7 BAND
G P 12133.79* 44 3
{ 1] 12106 .56 S5 4 12140.58*% S6 o]
2 P 12086. 14* 38 4 12142 .82 45 1
3 ] 12061.34 59 L 12140.58* 56 4
4 P 12032.26 48 2 12133.79* 44 6
5 ] 11999.13* 8 [ 12122 .31 28 -1
S P 11862.05 12 -
7 ] 11820.75 31 2 -

19- 8 BAND
[o] P 11313.53 32 ~4
1 o 11286 .76 18 9 11320.77 23 4
2 P 11267.05 19 -6 11323.82 22 [ e]
3 1] 11243.52 17 [} 11322.75 24 8
4 P 11216.08 31 -2 11317 .46 22 -1Q
5 [} ] 11184 .93 27 9 11308 .15 22 6
(<3 [ 4 11149.89* 23 -14 -
7 o 11111.59 16 4 ——

19- 9 BAND
(o] 14 10509.49 28 4
1 4] 10483.03 42 5 10517.08 40 4
2 P 10464 .22 40 4 10520.89* 43 10
3 0 10441 .80 50 4 10520.89* 43 -1
4 [ 4 10415 .85 37 -1 10517.34 30 -1
S 1] 10386.58 39 -3 10509.83 30 -3
[~1 P 10353.99 25 -1 -
7 0 10318. 17 27 -6 -

EF-2B

EF 'z} — BOp) '3}

N SYM

AWDWN-O NN WO
CTvOUWOUWOD TAOAVQOQVON COovOoOvVOvVOD

NOU SN -Q

DAADWW=O
QUOVOvOv

14071.85

P-BRANCH 15 0O-C
19-10 BAND
9698%.27 27 ~-t10O
9677.34 25 Le]
9656.04 31 -2
9631.64 2B -2
9604 . 17 31 -5
9573.79 29 -1
9540.61 32 7
20- 3 BAND
16045.20 33 -3
16020.58 -1
159838.27 19 1
15951.38 -9
15907 .37 o
15857 .50% 19. 4
20- 4 BAND
15158.65 33 -3
15135.07 33 1
15105.25 37 -4
15069 .48 33 1
15027.91 37 -3
14980.92 28 [¢]
14928 .94 33 1
20~ S BAND
14288.15 23 -2
14238.08 -5
14165.05 30 10
14120.74 23 -2
22 3

Continued
R-BRANCH 15 0-C
9721.59 16 10
9729.45 26 2
9733.98 23 -7
9735.24 25 -6
9733.04 22 -11
9727.54 24 7
16073.91 -2
16077.86 -1
16075.03 7
16065 .35 2
15186.77 37 -4
15191.24% 37 -8
15189.41 33 -2
15181.36 37 0
15167.30 28 11
14316.79 9 -4
14321.82 1
14320.93 S 5
14314.31 23 11

ANNIE3LN3A 40 STIATT ADHINT ANV WNHLI3dS JINOHLOTTT

592



99%

SO6L ‘L "ON ‘PL "|OA ‘eleq ‘Jau "way) *Ayd p

EF-2B EF 'z} - B(2p) 'z} Continued EF-2B EF 'Z] - B(2p) '3} Continued
N" SYM P-BRANCH IS5 O0O-C R-BRANCH % 0O-C N" SYM P-BRANCH I5 0O-C R-BRANCH 15 0O-C
20- 6 BAND 20- 10 BAND
[o] P 13463.74% 27 9 o] [ 4 10214 .61 23 -10
1 o 13436 .49 24 10 13469, 12* 9 1 Q 10189 .01 29 -5 10221.66 35 -4
2 P 13414.78 41 12 13469 . 12%* 9 2 P 10170.48 26 -8 10224 .88 36 -5
3 o 13387.70*% 24 7 13463 .74 27 4 3 0 10148 .28* 6B -5 10224 .32 35 -8

4 P —-—— 13453.26 21 5 4 P 10122.43 45 -11 -
5 a 13318.52 26 4 13437.84 30 1 5 1] 10093.24 52 -8 10212.56 21 -11
<] P 13276 .60* 57 25 - 6 P 10060.88 23 -13 e
7 o 13230.92 -2 - 7 1] 10025 .74% 47 (o] -
8 P 12205.39% 55 -——
21- 2 BAND
20- BAND
(o] 4 17470.12 34 -14
o] P 12627 .01 32 3 1 4] 17441.29 5 17473 .37 8
1 0 12600.22 43 1 12632.87 47 2 2 P 17415.18 22 -6 17468 .77 19 19
2 P 12579.33 42 1 12633.7% 36 2 3 0 17381 .62* 38 -25 17455.96 18 ~8
3 [s] 12553.58 50 1 12629.65 41 1 4 P 17341.20% -] 17435.72 28 -14
4 P 12523.13 39 i 12620.86 30 2 5 0 17293.02 -13 ———
=3 ls] {2488.18 S8 1 12607.56 28 4
<1 P 12449.00 37 -4 —— 21- 3 BAND
7 0 12405.92 30 -1 -—
(o} P 16565 .63*% 20 -3
20- BAND 1 0 16537 .17 11 -1 16563, 14~ -9
2 P 16512 .24* -8 16565 .63* 20 -2
o] P 11806 .77 26 -2 3 0 16480.64 13 2 -
1 o 11780.34 35 -2 11813.02 31 2 4 P 16442 21 S -
2 P 11760.29 32 -4 11814.68 26 -2 5 [1] 16396 .BS 2 ——=
3 o 11735.78 414 S 11811.83 25 3
4 P 11706.96* 59 1 11804 .69 27 2 21- 5 BAND
S Q 11673.97 37 3 -
1] P 11637.14 23 o - 0 P 14808.64 42 8
7 0 11596.73 24 -2 - 1 1] 14781.08 47 -4 14813.16 42 -1
2 P 14758.25 i 14811.58 37 1
20~ BAND 3 o 14729.49* 51 [o] 14803.69 47 3
4 P 14695 . 11* S1i i8 14788.66 37 1
s} P 11002.68 23 t 5 o 14654 . 66* 51 25 -
1 0O 10976.69 30 2 11009.32 34 1 1] P 14608 .56 42 11 -——-
2 P 109857 .37 36 -3 11011.85*% 22 8
3 o] 10834.02 37 ~1 11010.02* -8
4 P 10806 .72 31 -2 11004,32* 28 -~-14
S O 10875.69 35 -2 10895.00 27 -6
6 P 10841 .1t 27 (o] -
7 0o 10803.37 30 -6 -

JLIHMSSOHO ANV “INOAVIHIS ‘ANN3Yd



S861 ‘L "ON ‘Pl "|OA ‘ejeq "Jol ‘WayD ‘shuyd '

EF-2B EF '3} - B(2p) 'T} Continued
N" SYM P-BRANCH IS5 0-C R-BRANCH 15 D;C
21- 6 BAND
(o] P -—
1 0o 13928.39 17 5 13960.41 17 2
2 P 13806.38 20 -1 13959.867 15 -5
3 o 13879.03 22 4 13853.27 16 11
4 P 13846 .42*% 50 24 -
5 0 13807.81 48 -1i3 -

21- 7 BAND
o] P 13118.79 :]
1 ] 13082.14 -2 13124 .23*% 5t 2
2 P 13071.09* 50 4 13124.30 -8
3 0 13044 .95 35 2 13119.12 2
4 P 13013.90 25 9 13108 .60 7
5 ] 12877.64 30 1 —-——-
(] P 12936.90* 36 17 -
7 o 12891.32 20 13 -

21- 8 BAND
(o] 4 12298.51 40 -1
1 0 12272.30 48 -1 12304.38 51 2
2 P 12252.04 47 -2 12305.31 37 -8
3 [s] 12227.10 60 1 12301.30 40 4
4 P 12197.55 45 -9 12292 .46 30 10
<3 0 12163.43 48 3 -
6 4 12124.87 30 4 -——-

21- 9 BAND
[e] P 11494 .26 17 -14
1 0 ——= 11500.63 17 -4
2 P 11449.02 -11 11502 .46 o]
3 ] 11425.44 18 ] 11499.55 19 -1
4 P 11397.45* 67 2 11492 .26% 11
5 0 11365.13 16 -4 ——

EF-2B EF 'z} - BGQp) '3 Continued
N" SYM P-BRANCH 15 0-C  R-BRANCH 15 0-C
21-10 BAND
o] P 10706 .36 34 -8
1 0  10680.94 43 -7  10713.00 43 -6
2 P 10662 .28 38 (o] 10715.48 35 -14
3 0  10639.61 45 -8  10713.80 39 -6
4 P 10613.07 34 -16  10707.92 30 -3
S ©0  10582.71 36 ~7  10697.95 32 -5
22- 5 BAWD
o P 15200.92 28 3
1 o 15263.40 33 -4 15295.62 51 12
2 P 15240.60 37 3  1{5293.91% 33 &
3 o0 15211.83* 42 1  15286.01 33 2

4 P 15177.22 28 (¢} et
5 o0  15136.82 33 8 ---

22- & BAND
o P 14437 .74 23 3
1 o 14410,74 28 8 14442 .76 37 4
2 P 14388.72 23 O -=
3 a 14361.35 33 3 14435.26* 5t -23
4 P --= ---
5 0 14290.18 14 -12 -—-

22- 7 BAND
o P ---
1 ©0 13574.48 23 O  13606.58 21 4
2 P 13553, 35* 42 -3 13606.69 2
3 0  13527.13 20 -13  13601.38 39 -5
4 P 13496.17 16 7 -
5 o 13460.04 22 8 -

22- B BAND
o 12780.85 28 O
1 4] 12754.63 35 o] 12786.69 37 o]
2 P 12734.38 17 -1  12787.65 28 -3
3 o 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 -—-

WNY3.LN3A 40 STIATT ADHINT ANV NNHLIIdS JINOHLOAS
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S861 ‘L "ON ‘b1 "IOA ‘EleQ Joy "wayo ‘shud r

EF-2B EF '3} - BQ2p) '3y Continued EF-2B EF 't} ~ B(2p) 'z} Continued
N* SYM P-BRANCH 1I5 O-C R-BRANCH IS5 O-C N" SYM P-BRANCH IS5 0-C R-BRANCH IS5 0-C
22- 9 BAND 29- 4 BAND

o] P 11976 .73 26 o o P -
1 1] 11950.94 35 (o] 11883.00 34 (o] 1 o 19350.13 20 1 ——-=
2 P 11931.48 35 2 11984 .71 -4 2 P 19323 .95 25 ) ==
3 0 11907 .72 44 (o] 11981 ,90* 48 1
4 4 11879.68 31 ~4 —-——= 29- S5 BAND
5 0 11847 .46 34 ~4 ——
[¢] P 18505.73* 44 6
22-10 BAND 1 Q 18480.,72 49 11 18506.21* 54 3
2 P 18455 .44 44 9 18499.36 49 -4
Q P 11188.75* 53 -2 3 a 18422 .43 49 -7 18486.45 49 2
1 ] - 11195.34 18 -5 4 P 18382.73 44 -3 18472.60 49 6
2 P 11144 .59 {5 -3 11198.05* 27 14 5 Q 18337.10 &8 -8 18433.59 59 -8
3 1] 11121.99 15 -3 11196.13 17 -6 153 P 18291.26 44 -8 -
29- O BAND 29- 6 BAND
o] P 23032.57 41 -1 (o] P 17652.53* 36 4
1 0 23004 .55 45 -2 23030.14 SO (o] 1 o] 17627.75 24 -8 17653.31 9 -9
2 4 22973.53 3§ o] 23017.54 39 -4 2 P —-—— 17647.49 5 -6
3 4] —-—— 22995.34 45 -1 3 0 —— 17635.94 9 1
4 P 22880.89 19 -1 22970.67* 38 -1 4 P 17533.89*% 43 -12 17623.80 17 1
5 1] 22821.39* 238 2 -
6 P 22759.06 3 -—= 29- 7 BAND
29- 2 BAND o P 16815.77* 43 -5
1 0] - 16817.27* 15 5
o P 21167.38 30 1 2 P —n= 16812.23 2
1 0 21140.71 33 -2 21166.27 44 -3 3 o] —-——- 16801.93 6
2 P 21112.34 30 -2 21156.10 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* 54 7 21118.79 49 4 6 P 16619.65 3 -——
5 0 20975.92 25 (o] -
(3 P 20921.06 30 -7 -— 29- 8 BAND
29- 3 BAND [o] P ——
1 [v] 15971.75 -9 15997.33* 38 -4
(o} P 20262.79 2 2 P 15949, 22 5 15993. 25 3
1 3] 20236.64 -3 20262.2%5 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 o 15846 .20 3 -—=
4 P 20129.83* ~-16 20218.76 10 -1 6 o4 15807.76 4 -
5 0 20079.58 30 -2 = .
e 20028.00 30 -4 ——- ’ - = )

3LIHMSSOHO ANV "INOAVIHOIS ‘GNN3YS



5861 ‘L "ON ‘v1 "|OA ‘eleq “Jol "wayd ‘shud ‘r

EF-2B EF 'z} - B(2p) '3} Continued EF-2B EF 'z} — B(2p) '} Continued

NY SYM  P-BRANCH I8 0O-C R-BRANCH 15 0-C N* SYM  P-BRANCH I5 O0-C R-BRANCH 15 0-C
29- 9 BAND 32- 4 BAND
o] P -—— Q P ———
1 0 15168. 16 5 15192.67 28 -t 1 o 20559.64 35 [ _—
2 P 15146.38* 28 14 15190.19 23 -10 2 P - -
3 o 15118.40 28 o 15182.37* 42 - 4 a o 20512.32 -11 -
4 P 1508%.32% 37 6 15175.02 28 -2
5 0 15047.87 28 -7 -— 32- 5 EAND
6 P 15011.67 23 -2 -
o P 19719.68 35 17
29-10 BAND 1 o© 19690.13 35 o 19728.86* 49 -9
2 P -— -—
o P - 3 o 19645.15 44 -12 -—
1 o 14380.47* 33 -3 - 4 P - —-—=
2 P 14359.26 18 -14 — 5 0 19586.94 33 16 -
32- O BAND 32- 6 BAND
o P ——— o P 18866.47* 59 14
1 0 24214.14 s 24252.61* -30 1 © 18837.44* 59 8 ——
2 P 24187.33 -4 24252.61* -3 2 P 18817 .39* 5 -—-
a3 o0 24154.82 3 24245 .66* 11 3 o 18794.63* 59 -14 -—-
2 P -l —_— 4 P 18769.21% 54 14 -—-
5 © 24071.06 ] - 5 o i8740.30* 59 -1 -—-
32- 1 BAND 32- 7 BAND
o P - o P 18029.64 11 -2
1 0 23272.54 38 4 23311.19 37 -13 1 o 18001.30% 27 13 18039 .90 -9
2 P 23247.22* 214 3 23312.48 28 2 2 P — —
3 0 — — 3 o 17960.73 2 18051.42 18 -5
4 p 23180.71 23 -1 - 4 P 17936.69% 26 -1 -
5 o 23139.12* 44 -6 ——
32- 8 BAND
a2- 2 BAND
o P -
o P —-- 1t © -—- -—-
1 © 22350.07 35 -18 --= 2 P - 17228.29*% 37 1
3 o 17142.88 1 -—-
32~ 3 BAND 4 P -—- -—-
s o 1709%.90 10 13 -
o P -
1 o 21446.25 39 3 - 32—~ 9 BAND
2 P 21423.27 10 o -
3 0 21396.30 20 -10 - o P o
a4 P 21365.06 15 1 --- 1t o 16377.62 11 -1 -—-
s © 21329.21 20 1 === 2 P 16360.05 21 -3 16425.37 34 2
. . 3 o — 16432.02 o

KNIY3.LN3A 40 STIATT ADHINT ANV WNHLO3JS JINOHLOFTI
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FREUND, SCHIAVONE, AND CROSSWHITE

EF-2C* EF 'z} — C(2p) 'I*
N" SYM P-BRANCH IS5 O-C SYM Q-BRANCH 15 0O-C SYM R-BRANCH 1I5 0O-C
2C+ 2C- 2C+
29~ O BAND
1 [¢] ——— P - 0 -
2 P - [s] - p ——-
3 s} - P 14132 .13 17 -1 0 14167.65* 32 -2
a P -——- 0 14047.34* 17 -5 P 14097.41 29 5
-3 fal - =] 13948 .64 15 kel o -
29- 1 BAND
1 0 12572.34 25 -3 P 12581.00 28 3 0 12597 .95 28 1
2 P 12521 .0%* 47 18 0 12539.07 33 -2 P 12564 .88* 55 -4
3 0 12448 .75 36 4 P 12477.34 32 (o} 0 12512.70 38 =]
4 P 12357.02 20 3 0 12397.08 40 -1 P 12446.82 4% <]
5 o] 12247 .08* 67 7 34 12303.82 33 2 a] —
28— 2 BAND
1 C 10979.80 19 1 P 10988.22*% 54 ~18 0 -
2 P - O 10948.84 13 P et
3 G 10861.74 24 -1 P -——- o -
29~ 3 BAND
1 [¢] - P 9462.54 25 7 0 -
2 1 4 8406.87 52 -2 O -— P 9450.89 20 ~5
3 s} - P - 0 9406 ,00* 34 S
32- 3 BAND
1 0 - 134 - 0 10702.17 24 -1{0O

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



§861 ‘L 'ON ‘PL "[OA ‘e1eq JoH "wayd "shAyd 'r

3A-2B HGs) 'z} — BQp) 'z}
N" SYM P-BRANCH IS5 O-C R-BRANCH IS 0O-C
2- O BAND
(¢} 4 25812.82 68 -3
1 o 25768.28 56 -1 25842 .37 74 1
2 P 25753.75 -5 25868.74 50 -5
3 2] 25744 .24 O 258982 .93 26 16
4 P 25732.06 ~5 ——
5 o 25718.01 -18 -
6 P 25695.55 -4 -
2- 1 BAND
(e} p 24870.54 30 4
1 0 24826.73 49 3 24900.74 27 -3
2 4 24813.63 44 1 24928 .55 22 -6
3 4] 24806.23 51 o] 24954 .68 24 -8
4 P 24796 .86 33 -1 ———
5 o -——- ———
5] 4 24767.714 27 -9 —-———
2- 2 BAND
o] P 23947 .61 35 -3
1 [+ 23804 .45 57 o] 23978.52 43 &)
2 P 23892.61 45 -2 24007 .60 43 ~2
3 4] 23887.09 43 -1 24035 .56 -7
4 P 23880.16 26 -2 -——=
2- 3 BAND
[o] 4 23043 .04 21 o
k] o - 23074 .48 3% 2
2 4 -—- 23104 .68 53 -1
3 0 22985.83 24 -2 -—-
4 —-- -—=
=3 4] 22976.48 23 13 -
2- 4 BAND
[ [ 4 -
1 4] 22113.86 2 -
2 [ 4 22104 .19 2 22219.15 17 -1
3 o - 22250.53* 12
4 P 22099.29 20 a e
=] [¢] 22096 .88* 54 -11 -——-
(=3 14 22088 .09 3 -

3A-2B
N" SYM
o P
1 0
2 P
3 0
4 P
5 o0
6 P
o b
1 0
2 P
3 o0
4 P
o P
1 0
2 P
a o
4 P
5 0
& P
o P
1 o
2 P
3 o
4 P
o P
i o
2 P
3 o
4 P

P~BRANCH

21244 .28
21235.61
21234.76
21234 .07+
21234 .07*
21228.00

20384 .22
20385.22

19555. 39
19548.43
19550. 17
18552 .82

19556, 16%*

18732.31
18736.54

17931.84
17926 .43
17930.63
17936 .43

15

25
28
35
35
35
10

2-

i5
i5

25
30
44
44
39

2-

30

29
21

a-C
5 BAND

-5
-1
4
i0
7
10

6 BAND

7 BAND

-2

8 BAND

-1
-14

9 BAND

-8
1 N
-4

H@Gs) 'z} — BCp) =}

R-BRANCH

20465.65
20498 .85%

19596 .09
19629 .45
19663.40

18809 .59

17971 .85%*
18005.97
18041 .51
18079.23

Continued
15 o-C
3
9
25 o
,44 1
54 -2
44 o]
16 7
26 7
34 1
16 8

WNIY3ILN3A 20 ST3ATT ADHANT ANV ANHLO3AdS JINOHLOTTA
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861 ‘L "ON ‘¥l IOA “€ieQ Jen “weyD ‘shud r

3A-2B HQs) 'z} - BC2p '3} Continued 3A-2B H(@s) 'z} — B2p) 'z} Continued
N" SYM P-BRANCH IS5 ©-C R-BRANCH I5 0-C N"”.SYM P-BRANCH 15 0O-C R—-BRANCH IS5 O-C
2-10 BAND 3- 3 BAND
o P - (o} P —_——
1 i} 17144 .11 635 -11 17218 .30 1 1 o 24483.03 8B 2 -
2 P - - 2 P - 24557 .10 13 Q
3 Q 17144 .80* 12 -12 - 3 8] - 24600.04 i8 4
4 P 17152 .24 12 -3 -——
5 o - 17327.30*% 41 o 3- 4 BAND
2-11 BAND o] P 23619.64 64 2
1 o 23596 .44 52 -2 23642.50 54 -3
L¢] P —— 2 P 23567.88 40 1 23671.55 39 -2
1 o 16372 .30 S 16446 .39* 56 B8 3 o 23556 .5C &1 o 23716.00 33 -3
4 P 23551.60 31 -1 23766.78* 45 -3
3- O BAND 5 o 23662.64% <5 3 23806.03 23 -3
6 P 23580.55 22 1 23863 .38 17 -1
O P 27276.48* G2 -7 7 e} - 23845 ,99 -2
1 o 2725%0.88 74 -3 27296 .94 ©8 -4
2 P 27217.43 68 -7 27321.14 68 -5 3- S BAND
3 o 27198.82 74 -4 27358.38 74 -1
4 P 27184 .48 44 -4 27399.68 -4 (o] P 22749 .67 49 3
5 o 27183 .74* 56 -7 27427 .21 38 -5 1 s - 22773.04 46 2
11 >4 27188.03 50 -4 27470.83 38 -9 2 P - 22803.08 32 13
3 8] - 22848.92 29 S
3- 1 BAND 4 P - -
S 8] - 22943 .11 20 4
o] P 26334.17 74 -3 153 P —-——— 23003.28* 26 S
1 8] 26309.29 74 -3 26355.36 74 -3
2 P 26277 .30 50 -2 26380.98 74 -4 3- 6 BAND
3 o - 26420.35 74 -3
4 P 26249 .22 68 ~G 26464 .47 68 -1 o] P —-—-
5 [s] 26251.,99* 68 -3 26495 .43 56 2 1 o 21874 .20 <] 3 21920.21 20 -3
1] [ 26260.28 50 (o] 26543.12 SO -1 2 P - 21951.18* 20 1
7 o 26256.33 26 -1 26614.63* 50 -2
J- 7 BAND
3- 2 BAND
o] P 210%59.86* 39 7
le) P 25411.34 ©8 o] 1 o 21038.02 35 3 21084 .16 35S 10
1 o - 25433. 15 ¢©8 1 2 P 21012.16 30 3 21115.88* 39 5
2 P ——- 25460.04 68 1 3 o 21004 .81 35 3 -—=
3 s} 25341.74 14 2 25501.24 68 -1 4 4 21005.30 235 4 ——
4 P 25332.60 32 1 25547 .84 44 5 5 3] 21022 .82* 44 -2 -
5 (+] 25338.38 38 2 25581.85 44 4 _
1< P 25350.27* 26 10 25633 .07 38 5
7 s} -—- 25708 .53 1
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3A-2B
N* SYM
o P
1 o
2 P
3 o
4 P
5 o0
o P
1 0
2 P
3 o
4 P
5 o0
o P
1 o0
2 P
3 o
4 P
5 0
o P
1 o
2 P
3 o
4 P
o P
1 0
2 P

P-BRANCH

20218.21

20186 .95

20208 .66%

19414 .48

19385.25

19410.35%*

18599 42
18604 .60
18627 .94*

17854 .92*

17835.91

17088 .69

HQGs) '3} - B2p) 'z} Continued
I5 0-C  R-BRANCH 15 0-C
3- 8 BAND
20239.60 15 0O
10 7 20264.23 10 2
20296.77 -7
1 -
20404 .28 -1
5 ——

3~ 9 BAND
19435.49 44 1
434 3 19460.53* 49 1
19493.89 39 -2
25 1 19544 .80 44 3
35 -3  19653.86 49 3

3-10 BAND
18647 .45 44 -7
18672.91 54 O
18707.02 49 -5
48 -12  18759.01 54 -6
30 -8 18819.78 44 -9
44 -5 18871.38* 49 -6

3-11 BAND
17875.30* 30 19
28 6 17900.99 25 6
17935.83 17 5
17988.86 23 6
10 18051.08 8 7

3-12 BAND
17118.66 2
12 -2 17144 .80* 12 2
' 17180.41 16 6

3A-2C* H(Qs) '3} - Cp) 'TF
N" SYM P-BRANCH I5 O0-C SYM Q-BRANCH I5 O0-C SYM R-BRANCH 15 0-C
2Cc+ 2c- 2C+

2- O BAND
1 0O 16996.58* 48 6 P 17021.60* 38 -7 0 17070.54%* -5
2 P - g 17009.49 6 P ———
3 0 -—— P - 0O 17064.56 31 7
4 P -—— 0 16944 .24*% 52 3 P 17033.83*% 11 -9
5 0 16788.92 37 2 P -——- 0 -
6 P 16699.49 7 0 -—= P ——-

2- 1 BAND
1 0 15336.14* 51 5 P 15361.15 -9 0 15410.06 -10
2 P -—— 0 15351.34 23 3 P -
3 0 15261.02 19 9 P 15328.52 23 -3 0 15409.55% 9
4 P -——— 0 15293.91* 33 o P -—-

2- 2 BAND
1 0 13743.50 74 -1 P 13768.67 43 O © 13817.61 38 3
2 P 13710.76 48 4 0 13760.98*% Si 5 P 13825.70 34 -1
3 0O 13573.97 o P 13741.47 SO -3 O 13822.51 18 1
4 P -—- o 13711.18 -3 P -
s 0 - P  13663.07 19 -8 © -

2- 3 BAND
1 0 12217.70 25 5 P -—- 0 12291.75 25 3
2 P 12187.11% 48 -5 0O 12237.22 25 4 P 12302.06 -9
3 o --- P 12221.01 34 -1 0 12302.71 25 -6

3- 2 BANd
1 o - P 15232.24 233 -13 O ---
2 P 15174.36 9 -6 0 15215.47 5 -8 P ———
3 0 15i28.59 23 O P 15193.80 -11 0 15288.07* 37 -5
4 P -—= s} -—- P -
5 0 -—- P 15155.72 a o —-———

3- 3 BAND
1 0 13700.27 30 o P ——— 0 13746.37 26
2 P 13650.93 42 7 O 13691.86 6 P -
3 0 13508.84%* -2 P 13673.38* 45 -5 0 -—-
4 P -— 0 13660.73* 48 2 P -—

3- 4 BAND
1 0 12241.59 42 -3 P 12246.29 &7 3 0 12287.65 55 -4
2 P -—— 0 12233.8B2 &4 5 P 12293,58 48 2
3 o -——= P 122iB.60 325 -3 0 ——-
4 [ - 0 12210.10* =1 -1 P ———
s © - P 12199.42* 60 -12 O -—-
6 P -—- 0 12169.29 25 2 P -
7 [} —— P 12149.09 26 0o 0O -——
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GK-2B GK 'zf ~ B(2p) ‘= GK-2B GK 'zf — B(2p) 'z} Continued
N* S¥Yv P-BRANCH IS5 0O-C R-BRANCH IS5 0O-C N" SYM P-BRANCH IS 0O-C R:-BRANCH IS5 O0O-C
O~ O BAND O- 5 BAND
o P 21111.14 25 2 led P 16584 .26* 21 5
1 4] 21080.55 30 g 21112.84 35 1 1 a 16556.77* 27 16588.93* 49 ]
2 P 21052.06* 54 -1 21104 .E0 30 1] 2 P - 16586.67* 47 11
3 el 21014.74 35 3 21086.24 38 7 3 4] 16505. 13 -6 16576 .58 9 -7
4 P 20968.11% 35 5 - 4 P 16469 .98 -] -
5 0 20911.71 30 12 - S o 16427 .51 M -
O- 1 BAND O- 6 BAND
o 24 20168 .82 5 O P 15731.04 1
1 o] 18703.75 3 15736.14 22 5
O- 2 BAND 2 P 15682 .06 2 15734.79 28 B8
3 o] 15654.70 1 15726 .23 8
(o] P 18245.83 35 2 4 P 15621,26 22 =] -
1 o 19216 .67 44 S 19248 .¢9 49 (o] 5 o] 15580.97 30 4 -
2 P 19180.89 44 -1 19243 .78* 21
3 o 18157 .56 49 -1 19229 _32* 58 29 O- 7 BAND
4 P 19116.21 44 8 18204 .87 35 -1
5 a 19066 . 14* 54 o] - [o] P -
1 0o --- ==
0- 3 BAND 2 P -—= -
3 o0 14820.66 5 3 -
o P 18341.27 49 6 4 P -—- -
1 0 18312.64 54 8 18344 .cB* 59 5 5 0 14750.62 28 o ---
2 P 18288.02* 48 5 18340.€9* 54 s
3 o 18256 ,37+ 5 - O- 8 BAND
4 P 18217.21 54 [ 1B305.85 49 -5
5 [¢] 18169.94. 35 9 18288 .02+ 49 -5 ] P -
) P 18114.19 28 2 - 1 o -——— 14080.04 16 -2
7 o 18063.41 34 10 == 2 P 14027.53% 42 ~1i8 -
3 o -—= -
O- 4 BAND 4 P _— .
<] s} 13936.43 18 10 -
17454 .25 19 e
17426.03 27 17458.41 31 3 O- 9 BAND
17402.45 22 17455.C0 41 -11
17372.37 34 17443.79 29 -2 -

17335.22 24
17290.23*% 54 -1
17237.66 21

132041.10 15 1 -

ONHLbWN=-O
TOUVATOD
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0TOUv

1

|

I

!

]

]

12X4

JLIHMSSOHO ONV ‘ANOAVIHOS ‘ANNIHL



S861 ‘L "ON ‘p1 "IOA ‘BlEd "JOH “WeyD 'sAud P

GK-1B GK 'z} - BCp) 'z} Continued
N" SYMm P-BRANCH 15 0o-C R-BRANCH 15 O-C
1~ O BAND
(o] P 21442 0O 54 o]
1 [¢] 21413.45 54 -2 21445 .88 59 -1
2 P 21382.95 54 0 21450.57 59 -1
3 o 21347 .80* 59 3 21459.49 59 -1
4 P 21313.88 54 -2 21474 .50 59 -3
5 0 21284.92 54 (o] 21496 .91 59 31
(] P 21262 .86 44 -2 21526.28 30 -2
7 o 21248 .87 44 -1 21564 .00* 44 -4
8 P 21243.67 35 o 21609.67 15 -2
9 o 21247.71 30 1 21663.22 39 5
10 P 21261.08 25 7 21724 .44 20 8
11 o 21283.72 20 o] 21792 .35 35 4
12 P 21315.60 15 8 21866 .03 20 5
13 8] 21355.82 20 3 21944 42 (o]
1~ 1 BAND
o] P 20499.68 30 3
1 [») 20471.88 20 o] 20504 .29 54 -1
2 P 20442 .81 20 4 20510.44* 54 4
3 8] 20409.77 35 1 20521.49 59 o
4 P 20378.67 10 1 20539.29 59 0
3 o] 20353. 11 15 -2 20564 .82 59 1
13 P 20335.08* -1 20598 .56 5S4 5
7 8] 20325.65* -3 20640.83 54 -1
8 P 20325.65* 16 20691.52 44 1
=4 o] 20335.08* 4 20750.49 49 -2
10 P 20354 .13 10 -6 20817 .52 44 -2
i1 o] 20382 .99 -4 20891.58 48 -4
12 P 20418.65 -4 20969 .1t* 39 -4
13 s} 20455.76 Lo} 21044 52 25 13

GK-2B
N SYM
o P
1t 0
2 P
3 o
4 P
5 0
6 P
7 O
8 P
9 o0
10 P
t1 O
o P
i o
2 P
3 o
4 P
5 ©
6 P
7 ©
8 P
9 ©
o P
1 o
2 p
3 o0
4 P
5 0
6 P
7 ©

GK 'z} — BQp) 12} Continued
P-BRANCH 15 0-C  R-BRANCH IS 0-C
1- 2 BAND
19576.76* 44 -3
19549.62* 49 -1 19582.04 59 -1
19521.78 39 0  19589.43 53 2
19490.63 44 O  19602.36% 59 O
19462.02 39 &  19622.64 54 4
19439.47 39 Q@  19651.19% 53 4
19424.98 25 O  19688.43 43 3
19419.61 30 O  19734.78* 59 1
- 19789.89* 44 3
19438 .20+ 54 -5 19853.80 3% -1
- 19926.04 30 -10
19497 .41 -1 20006.02* 35 1
1- 3 BAND
18672.16% 44 -2
18645.61 44 4 18677.99* 59  ©
18618.87 44 2 18686.45 54 -3
18589.40 44 2 18701.11 59  ©
18562.92 59 -3 18723.61 54 -1
18543.24 44 ©  18754.87 59 4
18532.09 49 20  18795.27 49 -4
18530.17 39 10  18845.20 54 &
18557.41 25 € 18972.87 44 5
1- 4 BaND
17758.99 11 -3 17791.42% 26 -2
- 17800.95 25 0O
17705.43 13 2 17817.12 30 -2
-l 17841.66 28 4
17663.71 6 -1 17875.30* 30 -10
- 17918.80 18 3
- 17972.11 21 -8
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GK-1B GK 'z} - BQp) 'z} Continued
N" SYM P-BRANCH 1[5 0O-C R-BRANCH 15 0-C
2- 0 BAND
o P 22526.11 52 3
1 o 22491.94 75 3 22535.19 78 2
2 P 22467.03 55 O 22538.81 44 -1
3 o 22437.05* 60 O 22536.12 32 -4

4 P 22402. 14+ 45 o ———

2- 1 BAND
o P 21583.71 -2
1 o 21550.27 25 -8B 21593.64 25 &
2 p 21526.84 25 -1 21598.83 15 19
3 o 21498.98 49 -6 21598.29 15 14
a P 21466.87 44 -3 -
5 o 21429.73 44 -6 -

2- 2 BAND
o P 20660.89 35 2
1 o 20628 . 10* 54 3 20671.31 49 -2
2 P 20605.86 44 0 20677.50 54 ~-15
3 0o 20579.90 49 -1 20678.98 44 -4
a P 20550.21 44 ) -
5 o 20516.10 39 -3 —

2- 3 BAND
o P ——-
1 o 19724.00 25 -1 19767.25 30 -2
2 P 197102.91 20 -2 19774.75 25 3
3 0 19678.87 30 1 19777.63% 59 -14
4 P 19651.19% 59 -4 -
5 o 19619.77 10 -4 -

2- 4 BAND
o P 18869.15 54 O
1 o 18837 .44* 59 -2 18880.66 59 -6
2 P 18817 .309% -1 18889.18 54 -1
3 o 18794.63* 59 -6 18893.73 54 -7
4 p 18769.21* 54 -2 -2
5 o 18740.30* 59 -8 e

GK-2B GK 'z - B(2p) 'z Continued
N" SYM  P-BRANCH IS5 0©-C  R-BRANCH I5 0-C
2- 5 BAND
o .-
1 0O 17967.88 13 -7 18011.12 28 -9
2 P 17948.80 15 -5 18020.59 16 -5
3 o 17927.52 23 -1 18026.55 17 -9
a P 17903.95* 48 -5 -
s 0 17877.40 24 1 -

2- & BAND
o P ---
1 o - 1715846 3
2 P - -
3 0 --- -—-
4 P 17055 . 28 3 ---
5 0 17030.79 -13 -—-

2- 7 BAND
o P -—-
1 0 16279,03 4 16322.24 20 -1
2 P 16261.66 0 ---
3 o 16242.97 0 ---
4 P - -
5 0 16200.58 14 -2 -—-

2- 8 BAND
o P -—-
1 0 15459, 13 - 15502.28 -12
2 P 15442.67 0 15514.41 -5
3 o 15425, 14+ ] 15524 .22 -2
a P i —
5 0 15386 .29 -9 -—-

2- 9 BAND
o P —
1 o 14655.47 23 2 ---

3- O BAND
o P 22886.21 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 o  22015.23 31 -5
5 0  22726.439 45 -3 22940.47 49 -3
6 P 22703.59 21 -4 -
7 0 2269282 4 -

9/2
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GK-2B GK 'z} - B(2p) 'z} Continued GK2B GK 'z} - B(p) 'z} Continued

N*® SYM  P-BRANCH I8 0-C R-BRANCH. I5 0-C N" SYM  P-BRANCH 15 O0O-C R-BRANCH IS5 0O-C
3- 1 BAND 3- 5 BAND
o ° - o P 18359.38 54 10
1 0 21912.62 -1 21951.18* 20 -12 i 0 18330.27. 54 1 18368.93 59 0
2 P 21886.80 -16 21956.74* 39 1 2 P 18309.00* 49 4 18378:72 59 -1
3 o 21856.71 -5 21963 .11 2 3 0 T i18391.59 &9 1
4 r 21825.13 15 14 - 4 P 18262.11 49 2 18417.15 44 1
5 0 21794,77 4 ——- 5 0 18242.42* 54 ] 18456 .37 54 6
3- 2 BAND 3- 6 BAND
o P 21020.99 49 1 o P o=
t 0 20890.37 49 -1 21028 .04* 54 -1 1t 0 - 17516 .28* 42 13
2 F 20966.00* 59 3 21035.74 54 o. 2 P -—= 17526.94% 31 6
a 0 20937.62 54 -1 21043.36 54 o] 3 0 ——- 17541 .11 26 3
a 20908.32 44 2 21063.39 38 4 4 P ——— 17568.53 30 14
5 0 20881.07 49 0 21095.06 54 1 5 O - 17609.83 19 -1
6 F 20865.73 15 o -—- ’
7 © 20863.46 39 -5 -—- 3- 7 BAND
3- 3 BAND o P —_—
) 1 0 —-—- 16679.92* 35 -5
o P 20146.34 20 -4 2 P 16621.79* 34 2 16691.50 -4
L 20086.31 54 -1 20124.99. 44 0 3 o 16600.67 31 -2 -
2 P 20063.03 49 -1 20132.79 30 -2
3 @ 20036.37 54 -1 20142.72* 44 1 3- 8 BAND
4 P 20009.26 44 -8& 20164 .29 -8
5 @ 19984.73 49 -2 20198.74 20 1 o P 15849 .22* 57 -2
6 P 19972.63 15 -11 20249.81 10 o 1 0 15821.42% 47 -3 156860. 11 -1
2 P = -
3- 4 BAND I o 15782 .85 ] 15889.23* 56 5
4 P 15764 .82 2 -—-
o b 19229.32*% 59 6
1 0 19199.74 44 -3 19238.41 59 -3 3- 9 BAND
2 P 19177.40* 58 -11 19247.24 54 -4
3 o 19152.37 44 -4 19258.68 54 -5 o P -
4 P 19127.32. 30 o 19282.35 30 -2 1 0 15017.73 9 -3 15056.37 5 -6
5 O 19105.25 35 -7 19319.26 44 -4
I 4- O BAND
o P -
1 0 23703.64 19 23751.01 27 1
2 P 23679.71 29 -19 23763.48 29 -4
3 0 23652.85 30 -3 ——-
4 P

23626 .80 34 -4 -
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GK-2B GK 'z} - BQ2p) 'z} Continued GK-2B GK 'z} - BCp) 'z} Continued
N™ SYM P-BRANCH IS5 O0O-C R BRANGCH I 0-C N” SYM P-BRANCH I5 O-C R-BRANCH 15 @0-C
4- 1 BAND 4- 7 BAND
C P 22796 .66*% 52 11 O P 17522.19 10 o]
1 [} 22761.78 46 -8 22809 .39* 65 -2 i o 17490 _55 2 17538.17 24 a
2 4 22739.71 55 -1 22823 .31 41 -3 2 P - 17558. 19 5 4

3 4] 22714 .82 63 -5 —— 3 o 17458 .85 26 5 -
4 4 22691.62 32 2 - 4 P 17447 .,53*% 20 -5 -
4~ 2 BAND 4- 8 BAND
C P - o P 16701 .84 ~16
1 0 -——— 21887.36 20 1 o 16670.52%* -16 -
2 14 —-—— 21902 .38 3Is 3 2 P 16655 .36 ~-18 16739. 16 o]
3 0 21795.75* 54 1 -
4 P 21774 .95 i5 4 ——— 4- 9 BAND
4- 3 BAND o P -~=
1 fe] R 15914, 38 17 ~-16
[¢] P 20969.11* 39 -3 2 P -—= -——=
1 0 20935.54 44 -1 20983 .08 44 -2 3 8] 15839.22 -4 -
2 P 20815.80% 54 O 20989 .45 39 3 4 P 15831, 14 -6 -
3 g 20894 .47 54 -2 -
4 4 20875 .80 49 -3 -— 4-10 BAND
4- 4 BAND 8] P -
1 0 15078.35 14 ~-3 -
(o] P 20081.99 44 -3 2 P - -
t 4] 20048 .97 49 -3 20086.50 54 -5 3 0 15053 .51 -5 -
2 P 20030.27 49 o] 20113 .89 o]
3 0 20010.49* 54 -3 - 5- O BAND
4 P 19993.92 49 -1 —-——
O P 24450.53 30 1
4- 5 BAND 1 0 24420.79 28 7 24454 .03 55 5
2 P 24391.46 22 -1 24455.06 47 -3
o] P . 189212 .23 10 19 3 0 24355.87 27 1 24463.14 57 ~3
1 L] 19179.50 39 1 19227 .06 15 2 4 P 24318.40 16 -1 24504 .19 34 3
2 P 19161.65 25 -7 - 5 o 24288 .56* 29 -3 24528 .28 13 -2
3 L] 18143.35 30 -1 - 3 P 24292.48 21 -3 24559 .21 16 e]
7 o 24280.61 3 248570.68* 17 4
4- 6 BAND 8 P 24276 ,59* 1 -
a o 24254 .38 8 -

18358.88 49
18374.30 859
18393.53 49

18326 .78* 59
18309.90 54
18292 .90 89
18279.97 49

W =0

vTAWOw

N bW
HhAN

8.2

JLIHMSSOHO ANV ‘ANOAVIHOS ‘ANN3Hd



5861 ‘L "ON v} “I0A ‘eleq ‘JoH "wayy "sAyd r

GK-2B GK 'z} - B(p) 'z} Continued GK-2B GK 'z} - B(2p) 'z} Continued
N" SYM  P-BRANCH I5 0O-C  R-BRANCH 15 O-C N' SYM  P-BRANCH IS5 0-C R-BRANCH 15 0-C
5- 1 BAND 5- 6 BAND
o P 23508.16 53 -1 o P 19070.35+% 44 -8

1 © 23479.13 52 O  23512.32*% 85 -7 10 19044.02 25 4 -2
2 p 23451.26 43 -3  23514.87 68 -4 2 p 19021.50 6 19085.09 54 3
3 o 23417.84 438 -1  23525.11 56 -5 Y 18995 .97 13 19103.27 54 12
2 P 23383 .29 12 23583.91 26 -1
5 0 23356.83 23 3 -2l 5- 7 BAND
6 P 23364.66 20  -¢ -
7 o - 23647.35 22 -9 o p 18233.80 54 4
1 o 18207.70* 59 -10 18241.09* 59 3
5- 2 BAND 2 4 18186.11 54 ] 18249 .75 59 3
3 o 18161.81 39 3 18269.10 59 1
o P 22585.31 45 O a P i813g.16 30 1 18324.91 44 1
1 o 22556.90 49 2 22590.14 81 o 5 o 18127.60 31 -2 18367.31* 39 -2
2 P 22530.29 42 -1  22593.92 60 O 6 P - -
3 o 22498.72 58 O  22605.04 50O 1 7 o — 18455.76 49 -4
PR 22466.49 35 1 22652.22 26 -1
5 © -2 o 5- 8 BAND
& P 22454.67 51 6 ——-
o » 17413.54 23 -3
5- 3 BAND 1o - 17421.21 32 ©
2 P 17367.10 20 -1 17430.70 30 -3
o P - 3 o 17343.99 37 5 17451.26 a2 1
1 o - 21686.06 15 -2 a P 17322.80 20 -8 17508.67 11 -6
2 P 21627.44 7 21690.92 15 -7 5 o 17313.43 a ---
3 o — 21704.77 -1 & P 17341. 20 o -
a P - 21753.27 2
5- 9 BAND
5- 4 BAND
o ¢ 16609.40* 58 -5
o P 20793.59 44  © 1 o 16584, 26+ 21 o 16617.46 37 -6
1 0  20766.24 48 -3  20799.48 54 -5 2 P ZoL -
2 P 20741.84 44 O  20805.44 48 -2 3 o 1654231 7 1664945 -10
3 o 20713.42 49 -8  20820.76 54 -5 a2 P - 16708.49 & -3
4 P 20685.46 35 -4  20871.23 35 -2
5 0 20667.31 35 -8 - 5-10 BAND
5- 5 BAND o P 15821.42% 47 -7
1 o — -l
o P 19923.60 49 -1 2 P o -z
1 o 19896.74 54 -2 19930.00 59 -2 a o 15756, 49 -5 -
2 P 19873.27 43 -2 19936.91 54 O a P R —_
3 o 19846.34 54 O  19953.62 59 -3 s o - 15972 .31 -7
4 P 19820.24 44 -3  20006.02* 35 O
5 0o 19804.44 48 4 b

NNIY3.LN3A 40 ST3ATT ADHINT ANV WNH.LOAdS JINOHLO3 T
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GK-2B GK 'z} - BQ2p) 'ZY Continued
N" SYM P-BRANCH I5 0-C R-BRANCH 15 0-C
5-11 BAND

o P -—-
1 o 15024 . 77* S| 10 15057 .98 =] S
2 P - -—-
3 o] -—- 15093.50 51 2
4 P - -
5 o] 14965.92 28 21 -
6- O BAND
o P -
1 0 25190.84 26 7 -
2 P 25166.20 20 -3 ——
3 o 25137 .63 44 2 ~—-
4 P 25102.22 32 1 -—-
S o 25065.49 38 o ~—-
6- 1 BAND
o] P —
1 o] ~—— -—
2 P 24226. 10 5 -——
3 o] ——— ———
4 P -—— -
S o] 24133.72 2 -—
6- 2 BAND
(o] P 23360.05 40 -2
1 o 23326.82 37 -1 23371.92 6O 3
2 P 23305.03 50 -3 23377.73 34 1
3 ¢} 23280.46 73 -1 23382.32 33 -1
4 P 23250.31 33 3 -—=
5 [¢] 23220.04 35 ¢] -
6- 3 BAND
o r -—-
1 (o) 22422.93 39 6 -—-
2 P -—— -——
3 o 22379 .24 45 2 -——

GK-2B GK 'z} - B(2p) 'z} Continued
N" SYM P-BRANCH 15 0-C R-BRANCH Is 0-C
G- 4 BAND
6 ° ——-
1 0 21536.28 -4 —
2 P 21516.63 3 -
3 (s} 21495 .21 44 -4 -
a P 21469.24 35 -6 ———
s o 21444.25 44 -4 -

6~ 5 BAND
o P 20698.32 35 -5
1 (8] 20666 .84 39 3 20711.77 44 [e]
2 P 20648.08 39 3 20720.73 39 2
3 ¢} 20628, 10* 54 1 20730.56 44 [o]
4 P 20604 .07 39 o] 20737 .60 35 [o]
5 0 20581.33 3 -
[ P 20556 .42 35 2 -

6- 6 BAND
o) P 19845. 18 44 -1
1 0 19814.11 54 8 19859.01 54 2
2 P 19796. 21 54 1 19868 .91 44 5
3 o 19777.63* 59 a 19880.04 49 -1
4 P 1975%.38* 49 S 19888 .85 35 o]
5 o 19734.78% 59 -5 -2

6- 7 BAND
(o] P 19008 .58 25 6
1 0 —-- ---
2 P .- ---
3 o - ——-
4 p - _—
5 o] 18904 .61* 49 9 -

6~ 8 BAND
o P 18188.34* 49 1
1 o - 18202 .98 59 2
2 P 18141.77% 33 -10 18214.53 49 [o]
3 o 18125.73 39 4 18228. 19 54 4
4 P 18106.77 29 -1 18240.27* 49 -4
5 o 18090.30 33 1 -——=
6 P 18072.76 19 -2 m——

082
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6861 ‘L "ON ‘L "[OA ‘BleQ "JoY "weyd 'shud P

GK-2B GK '3} - BOp) 'Z} Continued GK-2B GK 'z} — BQp) 'Zy Continued

N" SYM P-BRANCH 15 0-C R-BRANCH I5 0O-C N" SYM P-BRANCH 15 0O-C R-BRANCH I5 0O-C
€- 9 BAND 7- 2 BAND
o P —— o P 24066.79 38 -3
1 o 17354 .28* 36 -3 17399.25% 33 -2 1 4] 24040.20 22 -2 24063.80 55 -3
2 4 17338.95 21 1 17411.47 2t -13 2 P 24011.71 20 -10 24068.93 30 1
3 o 17324 .Q0* 419 1 17426.43 214 -2 3 o 23972.44 30 3 241C2.30 -3
4 P 17306.56*% 27 -1 17440. 19+ 64 9 4 P 23941.50 28 2 -—-
5 s} 17292 .07* 1 -
6 P 17276.70 25 -5 -—— 7- 3 BAND
6-10 BAND o P ———
1 o] —— 23159.78 93 1
o P -—= 2 P 23108.71 -17 23166.00 62 1
1 0 -— 16611.67 13 1
2 2 - 16624 .78 44 2 7- 4 BAND
3 0 —_——— 16640.73 24 -2
4 P 16522 .25% 46 -12 - o P 22275.12 28 2
5 2] 16509.66 21 -1 --- 1 [+] 22249.63 15 2 22273.19 54 -3
2 P 22223.31 23 -4 22280.4% 30 ~1
€&-11 BAND 3 (8] 22187.17 20 -2 -—-
4 P 22160.49 -1 -—-
(o} P -—
1 0 -— 15839 .74 6 7- 5 BAND
7- O BAND le} P 214¢5.17 39 5
1 [s} - 21403.71 44 [¢]
o} P 25932.02 S6 -1 2 P -—- 21411.93 35 2
1 ] 25804 .06 20 o 25927.68 68 1 3 o] - 21449.99 35 4
2 3 25872.86 32 -2 25930.06 68 -3 4 P 21295,23 15 -4 _—
3 o 25829.55 S0 o 25959.42 74 -5 5 o 21300.76 35 [ —-—
4 P 25723.39 S0 -2 -=-
5 0 25784 .87 €8 -2 -— 7- 6 BAND
7- 1 BAND o [ 20551.93 44 -1
1 (o] -——— 20550.96 54 3
0 4 24989.79* O i1 2 P -—- 20560.06 49 [o]
1 0 - 24986 .07 68 -1 3 ] -— 20599.47 44 2
2 4 24932.73* 3D -7 24989.79* O -12
3 0 24831.56 22 2 25021.43 68 -3 7- 7 BAND
4 4 24858 .20 23 3 ---
5 (1} 24853.15 35 5 === 0 P 18715.31 49 4
1 o 19691. 14 Q 18714 .77 &8 2
2 P 19667.63 2 19724.73 54 1
3 o 19635.48 49 ] 19765.39 49 [o]
4 P 19614 .13 30 -2 -—=
5 o] 19623.89 10 -3 -—-
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G861 ‘L "ON ‘PL "IOA ‘Bled "JoH ‘wayy 'shyd r

GK-2B GK '3} - BQ2p) 'z} Continued GK-2B GK 'z} - BC2p) 'z Continued
N” SYM P-BRANCH 18 0O-C R~BRANCH 15 0©-C N" 5YM P~BRANCH 1% O-C R~BRANCH 15 0-C
7- 8 BAND 8- 2 BAND
o] P 18894 .94* 54 ~-14 o] P 24727.90 18 -5
1 o 18871.38* 49 9 18894 .94* 54 4 1 o 24596 .98 18 2 2473%,28 23 o
2 P - 18905.66 49 -7 2 P 24573.00 S 2473E .41 32 11

3 o] — 18947 .56 54 1 3 o 24543.93 29 7 -
4 P 18797.94 25 -4 -—- 4 P 24510.91* 20 S -
7- 9 BAND 8- 3 BAND
o P 18091.00 4 o] P 23823.25 28 -10
1 [0} 18067 .66* 21 1<) 18091.20 42 -1 1 (o] 23792.87* 41 -3 23831.17 38 -5
2 P 18045.70 25 1 18102.82 33 2 2 P 23769.98 38 -3 2383E.28 26 -9
3 o 18015.94 26 1 18145.83 30 -2 3 o 23742 .56 55 -5 -
4 P 17887 .74 15 -3 ——— 4 P 23741.79 37 -9 -
7-10 BAND B- 4 BAND
o] P 17302.94 -6 o] P 22936.24 32 1
1 o] - 17303.56 -4 1 8] 22906.34 41 -1 22944 .62 -5
2 P ——— 17315.92 27 -4 2 P 22884 . 46 39 -2 22949.78 32 -6
3 ¢ 17230.24* 32 1 17360.10 24 -5 3 4] 22858 .62 48 -2 -
4 P 228229 .88 30 (o] -
7-11 BAND
B- 5 BAND
o] P 16530.73 14
1 [ - 16531. 71 20 8 o] P 22066. 24 -1
2 P - -—— 1 s 22036.75 -9 22075. 24 8
3 (o] 16460. 12 16 16589 .96 8 2 P 22016.09 25 16 22081.36* 20 7
3 o 21991,.55* 15 7 -
7-12 BAND 4 P 21964 .69 4 -
o} P 15774.17 25 5 8- 6 BAND
1 o — 15775.42 26 -5
2 P - -—- 8] P 21213.03 20 -4
3 0 - 15835.55 -1 1 o 21184, 12 30 6 21222.33 25 -5
2 P 21164.10 135 2 21229 414 15 -3
8- O BAND 3 o 21140.98 39 (e} Reited
4 P 21115 .88* 39 -2 -
o} P 26593. 13* 56 -3
1 o] 26560.84 38 4 26599.16 44 4 3- 7 BAND
2 P 26534.08 38 -3 ———
3 o 26500.99 44 -1 -—= [e) P 20376.49 9
1 o 20347 .92 1o 4 20386.09 15 -1
B- 1 BAND 2 P -—— 20394. 18 8
3 Q 20306 .94 15 2 -
o] P -——- 4 P 20283 .54 1 -
1 [¢] 25619.23 32 2 25657 .51 i4 -2 -
2 [ 4 25593.97 28 4 25659.26 -3
3 [¢] 25562.85 44 -4 _———
4 P 25527 .54 38 -1 -

[4:14
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G861 ‘L "ON ‘Pl "[OA ‘BIeQ "JOH "Wway) ‘shud P

GK-2B GK 'z} - B(2p) 'z} Continued
N" SYM  P-BRANCH I35 0-C R-BRANCH I5 0-C
8- 8 BAND
o P 19556. 16*% 33 -5
1 o 19528 .07 43 4 19566 .34 49 -1
2 P 19502.70 44 -5 19575.06 39 -5

3 o 19489.09 53 1 -
4 P 19467 .37*% 53 1 -—-

8- 9 BAND
o P -—-
1 o -—= 18762.70 4
2 P - -
a o 18687.43 44 5 ———

8-10 BAND
o P 17963.99 19 -14
1 0 17936 .63* 26 -4 17974.94 29 -4
2 P 17919.88 22 -10 17985.25 20 -9
3 o 17901.58 30 -10 -—-
4 p 17882.81 24 -14 -—

8-11 BAND
o P -
1 o 17164 .84 9 17203 .04 -3

8-12 BAND
o P 16435.36 13 11
1 o 16408 .58 -2 -

9- 2 BAND
o P 25312.81 44 1
1 0 - 25317.75 56 2
2 P - 25314.91 50 -1
3 o --- 25306.28 62 1
4 p - 25293.16 SO -2
5 o 25143.47 14 e ] U

9- 3 BAND
o P 24408 .12* 27 -8
10 ——- 24413.68 23 1
2 P 24354.87 20 f 24412.04 11 5
3 0 24325.13 12 7 —
4 p 2428B.56* 29 6 —
5 0 24247 .02 -4 -——

GK-2B
N" SYM
o P
1 D
2 P
3 o
4 P
5 0
(=) P
o P
i O
2 P
]
4 P
s o
6 P
o P
1 ©
2 P
3 O
a2 P
o P
i ©
2 P
3 ©
a P
o P
1 O
2 P
a0
4 P
5 0
€ P

GK 'z} - BCp) 'Z}

P-BRANCH

23491 .57
23469.31
23441.08
23406 .48%
23367.65
23325 .86

22622.12%
22600.77
22573.99
22541.23
22504 .60
22465.85

21723 .53
21692 .42

2C933.12
2¢913.68
2¢889.43
2C880. 14

2C113.35
20084 .53
20071.55
20043.94
20013.58
19982 .07

15

o-

65
42
40
26
21

45
26
28
ig
t8

35
30
35
20

o-C

5 BAND

-1
-4
-4

S BAND

10
~-10

7 BAND

R-BRANCH

23521.00*
23527.07
23526.45
23521.00*
23512 ,32%*

22651, 14
22657 .61%%
22657.93
22653 .95*
22645 .91

21804 .77

21793 .19

20961, 30
20968 .67
20870.74
20969, 32

20141 .07
20148 .84
20151.65
20151 .54
20149 55

Continued
Is O cC
68 ~8
79 -9
62 -1
8 -9
85 12
39 4
66 o
48 2
45 (3
24 -6

-6
15 -3
35 5
44 2
39 2
44 -1
10 1
30 4
25 -8
. 5
i85 -13
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G861 L "ON ‘Y1 IOA ‘eleq yoy "way) 'sAud

GK-2B GK 'z} — B(p) T} Continued GK-2C* GK 'z} —CQp) 'II¥
N" SYM P-BRANCH 15 0O-C R-BRANCH IS5 0O-C N" SYM P~ERANCH I5 0-C SYM Q-BRANCH 15 0O~C SYM R-BRANCH 15 0-C
2C+ 2C~ 2C+
8- 9 BAND
O- O BAND
(o] P 19336.97 49 3
1 ) 19309.49 49 -12 18345.15 &9 4 1 o - P 12319.89* 53 -5 (8] -
2 P 19291.67 44 (o] 19348.82 49 2 2 P 12257.58 20 -7 0 12279.93 42 3 P =
3 o 19269.84 54 1 19343.79 59 o] 3 0O --- P -—— 0O 12257.92 22 3
4 P 19243 .78* 1 18349.47 49 (o] 4 P - o --— P -
5 0 19215.38 54 -2 —-—— 5 0 11982.23* 64 -7 P - o -
153 P 19186 .06 44 -8 ~—- <] P —-—— O 11923.84 26 -2 P -
7 0 11708.52 28 1 P -——— o -
9-10 BAND
O- t BAND
Q P ——
1 o - -—— 1 o] - P —— [¢] ———
2 P 18504.78 39 -5 - 2 P —-——— 0 10621.73 ~5 P -
3 0 18484.13 49 (o] — 3 o - P -— 0 106C3.00 {5 14
4 P 18459.53 44 -4 -
5 s} 18432.91 44 -10 ——— O- 2 BAND
1 8] - P ——— o -
2 P a008.97 21 -2 0 -— P -
3 o] - P -——- 8] g9015.88 33 -2
i- O BAND
1 0 12641.68 39 -2 P 12650.80 42 -2 0O 12674.12 34 (¢}
2 P 12588.54 32 -2 0 12612.97 54 1 P 126€6.19 5S¢ 3
3 0O 12519.49 26 (o] P 12585.15 49 1 0 12631.23 56 1
4 P 12440.62 29 4 0 12510.93 51 -1 P 12601.23 &1 2
5 0 12355.60* 28 -3 P 12452.38 56 2 o 125€7.32 54 1
6 P -——— 0 12390.65 29 3 P 12530.21 47 8
7 0 - P 12326.49 40 2 O 124€0.39 60 ~4
8 P - 0 12260.54 32 -1 P 12448.83 39 ]
9 o] -—- P 12192.82 S5 -5 O 12402.31 31 1
10 P - O 12424.27 37 -4 P 123E55.60*% 29 -3
11 Q —-- P 12053.70 19 o] O 12305.€1 30 1
- {1 BAND
1 o - P 10990.38 15 -1 0O 11013.71 15
2 P - 0 10954.85 21 1 4 -
3 0 10864 .44* 28 -2 P —-——- O 10976.27 56 8
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

GK 'z} - CcOp) 'm¢

Continued

WA - BWN - N - A D WA - AU AP - WA - WN - [5: 0 WAN S A WN =

WN 2

QUVQUuvo avaQvuo

ava

QTUQ

TQUO TR

TOvOo vo ovovQ

TOvTOo

GK-2C*
S5YM P-BRANCH I%5
2c+
13720.13 24
13528.90
13432.26 22
12059.74 33
12014.35 26
11953.78 29
11878.23 22
11787.24 20
10467.23 18
10424 .03* 25
10366.78 25
14082 .44 16
14032.71 14
13966 .46* 15
12422.03 44
12374 .49
12311.53 36
12162.18* 48
12069.01 24
10829.43* 52
10724 .41 30
9260.46 35
14889.40 9
14824 .62 37
14753.52 28
13271.26 40
13227.23
13169.65% 36
13102.98 49
11678 .68 30
11636.85 22
11582.57 23

ovo

-1
-1
-3

-9

1
o

G0 -

3TYM Q-BRANCH

vov QVOov (ol Nalh:] oT TOTOT ovavuvov Lo R= ] vOov TOUVQ O vTOoOUaQTo

av

2¢-
2~ O BAND

13734 .84
13702.21
1365%3. 45
13587 .52

2~ 1 BAND

12074 .50
12044 114
11998 .59
11937.28

2~ 2 BAND

10481 .90
10453, 74

- O BAMOD

14095. 10

14011 .44
3~ 1 BAND

12434 .60
12401 .83
12356.66
12302.23
12248 . 36
12196 .41

3- 2 BAND

10842.05
10811.46
10769 .64
10719 .54
10671.23

3- 3 BAND

9316 .02

4- O BAND

14947 .68

14878 .09

4- 1 BAND

13287 .36
13259.94
13223.32

4- 2 BAND
11694 . 80*
11669 .49
11636.25

4~ 3 BAND

10145 .83

s

21
26

24

35

32
29

18
21

22

17

51
€3
54
59
27
39

30
25
23
26
23

41

32
37
33

35

33

24

o-C

-6
-3

-8

00

-1
-1
-1
-4

AONO D

-6

-9

SYM R-BRANCH

2C+
0 13763.34
P 13744.34
o —
=] -
0 -
0 12103.00%
P 12086 14*
0 12052.88
[ —_——
0 - —
0 -
[2] [
D -
0 1412111
[ -
0 FRp——
0 12460.69
P 12444.20
0 12417.84%
P 12391,.36
0 12366.15
P —
0 -
P PR
0 -
P ———
0 -
0 -
P o
a ——
P 14969.05
0 Pra——
P —_———
0 13318.83
P 13310.85
Q -
] _—
0 11726.25
P 11720.35*
[e] [

0 10200.41
p ———

&)

20
23

37
38
31

19

57
54
61
32

9

30
48

27
79

-6
-6

285
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286 FREUND, SCHIAVONE, AND CROSSWHITE

GK-2C*

GK '3} — CQ2p) 'IE

Continued

N" SYM P-BRANCH

2c+
10 -—
2 p ———
3 0 ———
4 P -—
s a 127414, 272
e P ———
3 0 12395.94
2 P 12348.38
3 0 12285.57*
4 P ——
5 0 ———
6 P -
7 0 -
1 o -
2 P 10824.79
3 0 ——
1 0 14758,46*
2 P 14713.55
3 D 14654.34%
4 p ———
5 0 14491.13
1 0 13166.03
2 P 13123.19
3 0 13067.19*
4 P -
5 0 —
1 0 11640.19
2 P 11599.63*
3 0 11547.63
a P ——
i 0 -—-
2 P ——-
3 0 13759.28
4 P ——
1. O 123%3.38
2 P 12806 . 21
3 0 12239.45
4 P ——
i 0 ——
P R

IS 0-C
27 [a}
45 &)
28 e}
66 -2
26 -4
47 -1

-2

4
28 o
28 4
27 4
62 -5
28 1)
Ss9 4
23 2
43 [o]
18 -4
a0 10
24 -10

SYM Q-BRANCH

[wlh s Ralae 0OvOT vOUTo U TOo3TOQOUO heRein] TOTOTVOT [=h: Nalh: Mol

oOvoD

oT

2C-

S5- 1 BAND

13998 .84
13962.98
13864 .30
138237 31
13784 .11

5~ 2 BAND

12406, 32
12372.54
12327.80
12281.62
12260.08

12165.88

5~ 3 BAND

10880.23
10848 .76

6~ 1 BAND

14773.64
14744 . 71%
14698. 59*
14641 ,22

6~ 2 BAND

13180.99%*
13154 . 28%*
13111.63
13058 .53
12891.65

6- 3 BAND
11655.1¢9
11630.53*
11591 .09
11542 .34

7- 2 BAND

13777.88
7~ 3 BAND
12361 .96
12322.51
12282.38
12261.75
7- 4 BAND

10901.76
10BG4 .44Y

15 0-C
26 -7
25 5
21 -1
26 k]
15 -8
40 -2
6t -1
51 0
54 1
26 1
21 -
24 ~-18
25 -4

-3
47 3
47 -6
28 1
43 -11
52 -2
38 3
47 2
29 o]
27 2
40 -2
22 -3
20 -5
40 -3
56 4
[=1s} 2
61 3
46 -4
20 2
28 ~2

SYM R-BRANCH

ToOTO TOUDO [ala ol No covnUoa 0vo [« Xolh-Nalh Yol TOUTO VO

TOvo

v a

2C+

14021.73

13980, 15

13924 72>

12429. 19
12412.02
12392.8%%

10903 . 10
10888 ,58*
10873. 15

13210.98*
1319%.83
13169 .65*

11685. 11
11672.29
11650.01*

13902.96

13889.17

12377.03
12363 .40
12369.42

10918 . 44

15

17
49

56
53
79

(-1
35
24

45
15
36

23
28
33

38

21

59
85
57

28

-10

13
-2

-15

[N

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



ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 287

GK-2C* GK 'z} ~ C(2p) 'm* Continued
N" SYM P-BRANCH I5 0O-C SYM Q-BRANCH IS 0-C SYM R-BRANCH I5 O0-C
2c+ 2c- 2C+
8- 3 BAND
1 0 13010.18 30 2 P 13023.07 24 2 O 13048.48 28 0
2 P 12967.45* 49 -2 O 12993.96 34 2 P 13032.81* 21 -2
3 ©0 12910.96 37 -4 P 12951.66 29 -4 O -
Q- 3 BAND
1 0 13595, 30* -13 P 13607.94 46 4 0 13630.93 36 o
2 B 13552.22* 48 -10 0O 13576.43 48 4 P -
3 0 13493.45 40 © P 13528.35 45 3 0 13573.39 34 -2
4 P ——— 0 13465.73 44 o P =l
5 0 -—- P 13390.09 35 -10 O ~--
4D-2B P4d) 'z} - Bp) 'z}
N" SYM P-BRANCH 15 O0-C R-BRANCH IS5 0-C
O~ O BAMND
o P 27068.51 62 1
1 o ——— 27056.97 74 3
2 P 27009.42 50 -3 27050.73 68 -2
e (] 26058 .81 44 1 2P0%2,0% 74 o]
4 p 26913.91 32 -16 27062.69 68 -1
5 O 26877.67 26 ~-10 27082.00 74 -3
6 P - 27110.65 62 -2
7 © -— 27148.60 56 -1
8 P - 27195.89 44 0
s o ——— 27252.12 38 -1
10 P - 27317 .47 1
11 o - 27381.06 50 -2
O- 1 BAND
o P 26126.15 62 o
1 0 -—- 26115.34 74 -1
2 P 26069.30 50 3 26110.54 68 -3
3 o0 26020.69 50 -12 26114.32 74 -2
E] P 29978 .88 38 5 26127 .45 2 -1
& 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
O- 2 BAND
25203.35 26
--- 25193.16 56
25148 .29* 50 1 25189.63 44
25101.58 26 ~-10 25195.29 56

o 25210.89 44
- 25236 .61 5O
== 25272.8% 20

AU BEWN20

vTOoOvVOoOvaQU
-

TWRNODUOD
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288 FREUND, SCHIAVONE, AND CROSSWHITE

4D-2B P(4d) 'z} - B(2p) 'z} Continued

N SYM P-BRANCH IS5 0O-C R-BRANCH IS5 O0-C
O~ 3 BAND

(o] P 24298 .70 16 1

1 (o] --= 24289.05* 29 1

2 P 24245 G6* 31 24286.79 35 14

3 o] 24200.49 <] 24294 .02 3% 6

4 P -—= 24311.78 18 -1

S o] - 24340.30 22 4
O~ 4 BAND

o] P 23411.60 23 3

1 o] - 23402.46 34 -3

2 P - 23401 .11 29 =1

3 0 23316 .51 18 5 23409.99 26 o]

4 P - 23429.77 22 -2

5 [v] —— 23460.83% 34 (o]
O~ 5 BAND

Q P 22%41.70 11

1 o - 22533.05 20 7

2 P -——— -

3 [a] - 228472 .78 -5

4 P -—= 22564 ,53 -3

5 0 - 22597 .88 )
O~ 7 BAND

o ——

i 0 - -

2 P -— ——

3 o0 - 20858.31 35 4
O~11 BAND

o] P -

1 0 - 17660. 91 10 2

an-c* P(4d) 'z} — C(2p) 'IF

5YM P-BRANCH IS 0-C

2C+

1821%.08 5

17948.47 13 -1
17854 .92* 28 4
17760.71 20 1

NOU D WA S
QUOvVOoTO

1 0 ---
2 P 16556.77* -2
3 o ---
4 p -
1 0 -
2 P 14966.46 37 8
3 0 14888.53 19 -2
a P ———

SYM Q-BRANCH

avgoeDo VTOTOTOTD

(ol Rl

2C~
O- O BAND

18277.39
18224 13>
18165 .37
18103.84
18040.61

17910.87

O~ 1 BAND

16510.60*
16453, 50*

O- 2 BAND

14870.85

15 0-C
44 7
s 12
23 &
24 5
12 8
o 3

67 9
74 1
&

SYM R~BRANCH

TO VO OvVOoOVOTvaO

vTOvo

2C+

18285 ,.26*
18256.37*
18224 . 13%
18189 .44
18152.78
18114 .47
18075.05

16624 .78%*
16569 . 14*
16538.78

15

59

59
54
40
30
35

44

NWaOO SO
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S861 ‘I "ON ‘Pl "JOA ‘Bleq “JoH ‘way) sAud

wWw iz}t — B(2p) Iz}

WW-2B
N" SYM  P-BRANCH 15
4 p —
4 p ——-
4 P ———
4 P ——
5 0 _—
6 P 16380.79* 45

o-C R-BRANCH I5 O0O-C

O BAND
21059.86* 39 -1t

3 BAND
18309.00* 49 -6

4 BAND
17427 .07 25 1

5 BAND
16561.81 -2

16 -—-

WY-2B

WY 2} ~ BQp) 'z}

N" SYM P-BRANCH

S W -0
TOUvOv

21199 .68
21128 .86
o P
10 —
2 P 20259 .56
O P
1 0 -
2 P -—-
3 o .
4 P 19276 .98

15

35

25

15

10

o-C R-BRANCH 15 0-C
O BAND
21258.75 10 (o]
21279.95 35 o]
-2 21265 .56* 30 fol
-2 -
1 BAND
4 ———
2 BAND
3 -

WX-2B WX 'zf ~ BQp) 2}
N' SYM P-BRANCH IS5 O0-C R-BRANCH IS O0-C
- 2 BAND
o P -
1 o] 17818.22 37 8 -
2 P 17791.42% 26 3 -
3 [¢] 17750.20 33 o -
4 P 17695.45* 30 10 -
- 3 BAND
o P -—=
1 (¢} 16914 .07 37 -1 16937 .53* 36 -3
2 P 16888 . 39r -7 16919.80* 30 -6
3 s] 16848 97 35 2 -
4 24 16796.37 38 (o] ==
- 4 BAND
0 P _——
i 0 16027 .59 18 © -
- 5 BAND
o P -—-
1 ] 15157 .93 5 -9 -
- 7 BAND
o P ——-
1 8} 13469 _ 12* 6 -
WW-2C WW Iz — C(2p) 1,
N’ SYM P-BRANCH I5 0©0-C R-BRANCH IS 0-C
- O B8AND
S P 11852 _ 19 4 -
- 1 BAND
4 P - 10536.03 15 -3

WNIY3.LN3A 40 ST13A3T ADHINT ANV WNH.LIO3dS DINOHLOTT3
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G86E ‘L "ON ‘p1 “IOA ‘Bleq ‘JoY "wayD ‘shud v

WZ-2B Wz 'zt — Bp) '=F
N" S¥YM P~-BRANCH I5 O0O-C R-BRANCH /15 O-C
- O BANO
0 P ———
1 o] -—— _———
2 P - 26088 . 36 a4 -3
3 a -—— ——
4 P 25951 .69 a8 -2 -
— 1 BAND
o p -
1 3 -— -
2 P - 25148.29+* 50 8
- 2 BAND
(o] P ———
i 0 —— -—
2 p —-— 24227.23 23 1
3 0 - ———
4 P 24099.78 o} -
- 3 BAND
o P ---
1 0 -— -—
2 P —-——— 23324.29 43 0
3 o] —-——— ———
4 P 23200.77 €2 -3 -
- 4 BAND
o] P -
1 o] —— .
2 P - 22438 82 23 [
3 o -— _——
4 P 22318.93% g3 13 ——-
- 5 BAND
o P ---
1 o -——— -
2 P - 21570.26 5
3 o -— -
4 P 21453.57 39 (o] ——-—

WZ-2B wZ!zf - B@2p) 'z} Continued
N" SYM P-BRANCH IS5 0O-C R-BRANCH 15 O-C
- & BAND

o P ———
1 0 - -==
2 P --- 20718.41 3% 5
3 0 - ---
4 P 20604 .86 35 4 -
- 7 B&ND
o] P _———
1 0 --- ---
2 P - 19883.03 35 1
3 o - -—-
4 P 19772.47 30 2 -
- 8 BAND
(o] P .
1.0 -—- -—-
2 P ——- 19064.00 44 -3
3 o - .-
4 P 18956.22 44 -6 -—=
- 9 BAND
o P -
1 0 --- ---
2 P —— 18261.14 39 4
3 0 -—= -—-
4 P 18156 .01 22 -6 .-
-10 BAND
(o] P —
1 0 -—- ---
2 P - 17474 .18 -8

062
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S861 ‘I "ON V1 "IOA ‘Bieq J2Y "Wway) ‘sAud °r

¢
3B-EF B'Gp) 'z - EF 'zf 3B.EF B'Gp) 'z} - EF '3} Continued
N SYM P-BRANCH IS O-C R-BRANCH I5 O©O-C N" SYM P-BRANCH I5 0O-C R-BRANCH I5% 0O-C
0- O BAND i~ 3 BAND
o] 3] 11380.39* 73 -14 G o 110E5.91* 33 -20
1 P —_——— 11400.87* 55 5 1 P 11000 .66*% 56 8 11075, 13 29 ]
2 o 11284 .54 53 2 11415.35 59 1 2 0 10964.17 64 -6 11088.17 33 (e}
3 P 11241.34 27 -2 11423 .79 47 (o] 3 P 108922 .3%5 57 -3 11085 .25* 3¢ 1
4 6] 11182.87 40 1 11426 .23 51 (¢ 4 3] 10875.21 71 -3 11086 .40 32 -2
5 P 11138.28 28 -1 11422 .69 32 Q 5 P 10823.13 47 12 11081 .81 24 -1
6 [ 11080.87* 23 10 11413 .21* 32 10 e o 10765 .92* 73 -6 11081 .05 -3
7 P 11017.78 27 -1 11397 .45* 67 [¢] 7 P 10704 .46 39 1 11064 .87 21 4
8 o 10950.37 Z3 1 ——— a8 o - 11043 .03 21 -3
g P 10568.97 21 -7 -—-
C~ 3 BAND 10G o 10495.66 27 -3 ——
o] G 9692.33 33 1 t- 6 BAND
1 P 9635.38 33 (o] 9714.09 31 -1
2 o] 9600.41 41 -3 9731.25 39 -1 o] 8] 9464 .16 43 S
3 P 9561.32 37 -3 9743.81 34 3 1 P 9410. 18* 54 6 9484 .70 41 3
4 (s} 9518 .30 46 -3 9751.67 37 -3 2 o 8376.91 52 1 as500.95* 64 11
5 P 9471.68 . 35 -1 9755.26 36 17 3 P 9339.77 45 2 9512.83 46 2
1<} o 9421.28 45 2 9753.62 2 4 o 9298.99 54 i 8520.17 53 1
7 P 9367 .68* 36 -4 -——= =3 P - 9527 .02 38 1
8 o 9311.21 as (o] - 13 o - 9521 .71 47 2
7 P 9156 .56 41 2 T
i- O BAND
2~ O BAND
o o 12744 .33 34 1
1 P 12687 .40 27 (o] 12761.94 31 -1 (o] o 14029.43 i8 -1
2 [s] 1264B.32 43 1 12772.26 48 1 1 P 13973.43% 60 -1z 14044 37 i6 -2
3 P 12602.36 37 -3 12775.25 31 o] 2 o 13833.44 27 i 14052 27 18 1
4 (e} 12549 .76 41 -1 12770.95 35 o] 3 P 13885.48 3t 5 14051 .22* 42 -19
5 P 12490.74 40 -1 12759.,40 22 -2 4 o] 13829.78 35 o] 14042 .71 i5 -3
6 o 12425.55 38 (-1 12740.68 24 10 5 P 13766.88 24 -3 14026 .80 i5 -10
7 P 12354 .48 27 -4 12714 .81 18 1 G o 13697.33 28 g -
8 (8] 12277.85 25 1 12682 .20 18 -1 7 P 13621.889 -1 -—-
9 P 12195.88 22 o -~ o
o] o] 12108 .93 21 =] ———

WNIH3LN3A 40 STIATT ADHINI ANV WNYLDIdS DINOHLOT 13
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3B-EF B'(3p) 'z} — EF 'z} Continued 3B-EF B'(3p) 'z} —EF '3} Continued
N" SYM  P-ERANCH IS5 0-C  R-BRANCH 15 O-C N" SYM  P-BRANCH I5 0-C  R-BRANCH 15 0-C
2~ 3 BAND 3- 9 BaND
o [s] 12341.23 S8 ¢} o o 10494 .17 39 -1
t P 12266.73 47 O  12358.14 52 -3 1 P 10446.97 28 2 10511.14% 41 -1
2 o] 12:249.34 61 -1 12368.16* 66 -2 2 o 10417 .0C 41 o 10524 .57 36 1
3 P 12205.39% 55 -3  12371.38 49 -2 a P - 10535.71% 31 2
4 ©0  12155.22 60 -3  12368.16% 66 -5 4 ©0  10353.35 40 2  10548.04 32 4
5 P 12089, 31 41 (o] 123%9.32% 37 2 5 P 10336 .49 28 -1 10%73.97 23 -1
1) O 12037 .76* 45 -1 12346.16 36 2
7 4 11871 .96 29 3 ——- 4- 6 BAND
B [a] 11903.73 25 -2 -
o o 3058 .84 38 2
2- 6 BAND i P 13009.12 33 ©  13070.84 48 1
2 0  12971.60% 56 -1  13074.24 50 -2
o o 10749.25 48 2 3 P 12825.89 33 -2 13069.03 36 -~10
1 P 10696.27 43 O  10767.73 43 2 4 0 12872.45 49 &  13055.66 45 1
2 0 10662.02 60 O  10780.86 53 1 5 P 12814.84 24 -2 -2l
3 P 10622.78 49 -1 10788.81 33 4 6 0  12742.06 26 -2 -
4 0  10578.99 55 O  10791.95 42 O
5 P 10534.51* 35 1  10794.53 27 4 4- 9 BAND
6 0  10478.35 41 -3  10786.76 26 1
7 P 10424.03* 25 1 --- o o 11603.86 56 -1
8 0  10369.24 23 O - 1 P 11557.38 46 -1 11619.11 52 1
2 o 11526 .69 59 Q 11629.34 S9 (o]
3- 3 BAND 3 P 11492.39 55 -1 11635.64 46 2
4 o 11458 .08 54 -2 11641 .38 46 2
o o 13541.15 43 2 5 P 11436.43 32 0 -l
1 P 13489. 12 27 -2 13553.35* 42 1
2 0  13449.22 38 -3  13556.80 48 -1 5- 3 BAND
3 P 13400.58 26 -1 13551.82 42 -1
4 0 13743.85 28 -3  13538.53 44 -2 o o© 15654 .14 5
S P 13279.84* 33 10 13517.22 C 1 P - -
G o —— - 2 2] - 15657 .99 o
7 P 13129.85 o - 3 P 15509.05 -2 =2
3- 6 BAND 5- 6 BAND
o o© 11949.14 55 1 o © 14062.11 24 2
1 P 11898.68 47 O  11962.90 53 2 TP 14013.73 21 -2 14071.36 21 O
2 o 11861.80 61 -2 11969 ,48* 61 (o] 2 o 13974 .87 3t -1 14070.67 1
3 P 11817.95 57 -1  11969.18 51 -2 3 P 13926.40 27 -4 --
4 0  11767.63 60 1  11962.28 53 -1 4 © 13868.76 36 -4 -
S P 11714.93 48 O e ) _
§ 0  11648.70 56 -2 -

z6e
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§861 ‘I “ON ‘YL |OA ‘ejeq ‘$0H "wayy 'shud

3B-EF B'Gp) 'z} — EF 'z} Continued
N" SYM  P-BRANCH I5 0-C  R-BRANCH I5 0-C
S~ 9 BAND
o o 12607 14 o
1P 12562.04 33 2  12619.65 34 2
2 0  12529.96 48 O  12625.75 48 1
3 P 12492.94 44 1  12626.55 31 1
4 ©  12454.49 58 -2  12625.54 40 1
5 P 12427.37 34 2 -
5-10 BAND
o o -—- -
TP - -
2 o ——- -
a e - -
4 0 - -
s P -—- -
6 0  12282.65 33 O ---
5-11 BAND
[} 0 11645 .83 35 13
TP - -
2 ©0  11617.58 S0 7  11713.28 32  ©
5-12 BAND
o o 11271.87 30 0O
1P 11235.73 24 1 11293.34 28 1
2 0  11221.33 33 o  11317.12 37 1
3 P 11210.12 26 1  11343.70 27 -2
4 0  11203.58 30 -2  11374.61 30 -1
5 P 11204.65 23 © ---
5-13 BAND
o o 10826.09* 35 -5
1 P 10795.78 28 4 il
2 0  10792.54* 57 15  1088&.21 31 4
5-14 BAND
o o 10297.96 27 11
1 P 10267.24 6 -
2 0  10263.62 -5 ---
a2 P - .
4 0  {0281.84 a -
5 p 10303.55 21 -3 ---
6 O 1033331 -6 -

3B-EF B'0p) 'z} —EF 'z} Continued

N* SYMm  P-BRANCH 15 0-C R-BRANCH I5 0O-¢
5-15 BAND

o o -

1P - —

2 0o - 9875.44 19 -4
5-16 BAND

o o 9331.49 26 5
6- 9 RAND

o o© 13478.82 39 o

1 P 13436.85 25 ) —

2 o© 13401.66 33 2 13483.01 44

3 P 13358.68 25 o -—-

4 o - 13458.22 40 2
6-10 BAND

o © 43129.24 16 -3

1P - -

2 o 13107.75 -9 13189.18 19 -1

a P - —

4 0 13133.00 52 -5 13279.53 26 4
6-11 BAND

o o 12517.52 18 14

1 P - -

2 o 12489.18 27 -1 12570.51 23 -3

3 P g -l

a4 o 12609.44 20 -1 -
6-12 BAND

o o 12143.52 37 -3

1 p 12110.63 39 9 -

2 © 12093.01 46 0 $2174.32 45 -4

3 P — i

4 © _—— 12207.30 32 1

5 P -~ -

6 0 12049.84 28 -2 -
6-13 BAND

o o 11697.84 39 2

1 P 11670.59 32 3 11719.12 33 2

2 o i1664.12 56 5 11745.43 38 1

a 11661.77 42 0 -—-
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294 FREUND, SCHIAVONE, AND CROSSWHITE

3B-EF B'Gp) 'z} - EF '3} Continued
N" SYM P-BRANCH 15 0O-C R-BRANCH I5 0-C
6~14 BAND
o o] 11169.52 19 -1
1 P 11141.97 19 -3 -
2 8] 11135.38 22 4 11216.75 24 5
3 P> 11134 ,26 1o -1 -
4 0 11138.03 25 -3 -
5 P - -==
%] 0 11166 .02 23 -2 -
6-15 BAND
[o} O 10689 .72 27 -2
1 P 10660.71 24 -1 10709.36 24 o]
2 Q 10651.,43 35 S 10732.74 3o 1
3 P -— -
4 o 10644 .78 38 -1 10791.23 23 ¢
3C*.EF D(p) 'IIF — EF 'Z;

N" SYM P-BRANCH I% O0-C SYM Q-BRANCH I5 O-C SYM R-BRANCH I8 0O-C

3C+ 3C- 3c+
O~ O BAND
0 o0 0 Q0 13761.55 49 2
1 P P 13728 .86 74 -3 P 13788.96 45 1
2 0 13665.54 46 2 0 13724.51 74 3 0. 13816.26* 49 3
3 P 13630.37 4§ -2 P 13717 .82 3 P 13840.13 40 10
4 Q 13583.77 48 2 0 13708.99 48 -4 0 13861t.14 -3
5 P 13555.62 46 9 P 13698.03 1 P ---
8 0 13515.77 48 6 0 13685.05 40 6 0 —
7 P ~-= P 13670.10 30 o] P ---
8 v] - 0 13653.24 27 o] ¢] -
9 P --- P 13634.62 o] P ——
10 o - 0 13614.00 50 [o] o -
1" P - P ——— P -
12 o e 0 13569.08 19 o] o ——
O- 3 BAND
(o} o o] 0 12073.29 25 -3
1 4 P 12042.11 214 4 P 12103.00* 37 -13
2 8} 11981 42 24 -2 [e] 1204037 27 -3 e} 12132 .13 23 -2
3 P 11950.38 26 (o) P 12037.76*% 45 -2 P 12159.90 8% -12
4 0 11919.,20 23 -2 0 12034.40 22 -10 ] -
5 P 11887.87 26 -6 P 12030.41 18 -1 P ~-=
& 0 11856.18 214 -2 0 12025.42 20 -8 L¢] -
O- 6 BAND
o 0 o s} -
1 P P 10451.67 = P --=
2 o] —— s} 10453.09 20 2 a -
3 P - P 10455, 14 -1 P ==
4 a - 0 1045%8.39 20 15 ¢] -
1- O BAND
o o] o o ———
1 P P 15329.88 (o) P -
2 0 o — 0 15323.30 37 O 0 -
3 P ——= P 15313.36 33 -3 P ---
4 0 - 0 15300.09 33 -2 0 -
5 P —— P 15223 &5 28 -2 [ ——
6 0 - 0 15264 .14 14 [} 8] -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3C*.EF

D(3p) ‘I — EF 'z}

Continued

N

ORBLWN<O CULWUN=0O ARRWN =0 TN =Q

UhaN-=0O AN NET o] hbWN=O ADUNLQ

AR )

SYM P-BRANCH

QUVOoVvON0 0vQUOoOTo QUQUQUo OTOUVOTUO

"CUTOUVO OUvOoOTO QvOovo VTOVADO

Qov0O0U0O

3C+

13583.54
13552 .22%*

11996 .20
11969 . .48%*
11943.87

15117.99
15082.84
15045 .59
15006 .21

13530.48
13500. 27
13469 .36
13441 .41

12089.83
12066 .80
120855.06*
12063.08*

15002 .56
14971.13
14938 .19

13557 .68
13537.67
13523.93

13296 .78
13345, 22
13396.72

12248 .91
12254.78
12273.00

15

48
48

21
61
23

37
33
37
33

50
46
52
44

26
23
77
29

37
33
37

48
46
48

22
31
31

38
23
18

-4
-11

-3
-6
-4
-1

-20

-
QN LD

-1
-2
-1

NWWw

orwu

-1
-4

SYM Q-BRANCH

Vo9QTO 0OTOVO QUOovo T“TOoTvVaoUvo ovaovovo (sl le i Rodh o] ovaAQTOoOTO OvT0UO0TO

QUvovo

3C-

1- 3 BAND

13643, 15
13639.20
13633.31
13625.60
136 16,09
13604.60

1- 6 BAND

12052.71
12051 ,92*
12050 .84*
12049 .31
12051.27
12045 .26

2~ 3 BAND

15178.53
15172,46
15163.34
15151, 20
15136 .49
IBULIT. 66

2- © BAND

13888 .10
13585. 10
13580.67
13575.00
13571.64
13558. 24

2- 9 BAND

12136.36
12140, 19
12147 .16
12160.73

- & BAND

15059.28
15054 .19
15046 .62
15036 .84

3- 9 BAND

13607 .56
13609 .30
13613, 14
13622.46

9-10 BAND

3-12 BAND

12281.20
12300.76
12330.28

15 0-C
a8 -1
50 -2
50 -7
50 2
30 2
45 -3
31 1
63 3
52 9
30 -1
23 1
26 2
37 -2
47 2
37 3
a7 -5
23 4
33 2
a8 1
48 -1

-1
48 1
a1 o

-1
as 0
49 (o]
31 -1
33 3
33 1
47 -5
37 -1
42 5
50 2
50 -2
50 2
a8 -4
35 -4
43 7
23 -2

S5¥YM R~BRANCH

3C+

13675.47
13704.9%5
13733.05

QIQUoTva

12083 .48
12114 .51
12145 .71

QTOovOoOvo

15209 .88
15239.65
15258 .54
15278.31

SDVOTO VO

13617 .91
13645 20
13671, 18*
13695.69

ovavova

12162.93
12193.45
12226.27
12262. 15

TQUVQOQ

15116,08
15140,06

oOv0ovOo

13634.85
13664 .37
13695. 16

QUvVQoUvVo

13285. 26
13333.67

vovoTvo

12299.54
12338.05
12386.46

0OvovoO

15

48
48
52

a6
31
42

42
37
42
28

48
ag
80

35
30

25

33
33

48
48

20
20

27
25
36

-0Ow

ornap

¢
-

-2
-1

-2

NDN

-2

-5
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296 FREUND, SCHIAVONE, AND CROSSWHITE

N" SYM P-BRANCH

3E+

21651,
21671.
21703.
21742
21787.
21839.
21893.
21g4e .,
22021.
22086 .

200QUAWLWN =0
0Tv0TVOTVOTCTVOD

- -

07
65>
pav)

.47

51
03
74
07
34
O1=*

3C*-EF D@3p) I — EF 'z}
Continued
N*" SYM Q-BRANCH 5 O0O-C
3C-
4- 9 BAND
1 P 15015.92 33 -1
2 0 15015.5% 37 (o]
3 P —_—
4 0 15021.35% 23 -8
4-11 BAND
1 P 14070.85 30 -7
2 0 14103.08 40 -2
3 P 14152.32 26 20
4 0O 1424917 5
4-12 BAND
1 4 13689.57 -6
4-13 BAND
1 P 13249.67 32 2
2 Q0 13277.97 39 -1
4-15 BAND
1 P 12240.01 29 10
2 Q 12269 ., 34 49 e}
3 P 12303,16 30 S
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*.2B 13d) 11 - BQp) 'z}
I8 O0~C 5SYM Q-BRANCH 15 O-C
3E-
O- O BAND
P
0 21671.65* 54 -3
39 -2 P 21681.03 54 1
54 10 0 21695.89 S4 ]
49 -1 F 21T17 .13 949 3
54 o] 0 21745.53 2
49 -2 P 21781.54 39 -1
49 1 0 21825.73* 49 3
39 -2 P 21878.22 25 -4
25 Q o 21930 ,31 38 s
15 ~10 P 22009.08 15 9
30 o] 0 22087.42 20 5

SYM R-BRANCH

QVv0o0TQUOIQTOT

3E

+

21710, 14
21769.66
21839.90

21917

21999 .
22086 .
22176.
22264,
22370.

i1
08
68
49
38
o1

i5

26
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3E*-2B

1Gd) ' - BQ2p) 'z

Continued.

N”

WONONHLWN =0

QOO WULLIN2O

ARIAWN=0O WBNRUHLWN 0

WN =0

GN=-C

ALEWN=O

OTCTOUVOUVOTOTAOY

TVOQUOTVOTOTOD

T0TOVOTUVOV

vTOoOUTOQvUov

QUVOov

QUov

SYM P-BRANCH

3E+

20710.93
20733.54
20767 .99%
20810.69*
20859.7%
20915 .80*
20975.51
2103%5.37
21114 .69

19789 ,89%*
19814 .41
19851.30
19897 .10
19949.62
20009 .76
20073 .91
20138 .98
20223.32

18887 .00
18913.16
18952 .24
19000.70
19056 .52
19120.27

18001 ,30*
18029. 15
18070, 20
18121.18

156581 .57

15.

49
59
54
G54
54
54
39
44
18

39
49
44
49
44
44

27
i9
16
21

NU~NN s NON

=16

-4
-1
-9

SYM Q-BRANCH

couUgIgwCocvovovTaUoo

TOVOUQOQTUOUVOT

VOTOTOVOD

TvTOoOTO0UVO0vT

ovaovo

QUOTQOU

3E-

O- 1 BAND

20730. 11
20740.83
20757 .86
20781.9%
20813.72*
20853, 81
20902 .48
20860.06
21026.63
21402, 15
21186,.62
21277.10
21381.77

O~ 2 BAND

19807 .87
19819 .83
19838.73
1986%.23
19900.06*
19943 .64
19996 .37
20058 .45
20129 .83*
20210.69

O~ 3 BAND

18903 .82*
18916.93
18937 .48%*
18966 .19
19003.75
19050.56
19106 .93
19173.09

O~ 4 BAND

18017.22
18031.38
18053.49
18004 .09+
18124 .28
18173.99

O~ 5 BAND

17147 .72

17186 .42*

O~ 6 BAND

16335 .87

O~ 7 BAND

15458 .74

15

59
59
59
54
o4
54
49
39
44
39
44
15
39

54
49
59
44
54

44
30

54
49
59
a9
a9
a4
a4
35

23
22
28

TS

34

25

o-C

!

NAECANNaL

-1
-1
-4
—-12
-3
-3

SYM R-BRANCH

3E+
P 20767 .99*
0 20828.04
P 20898 .69
D 20979.00
P 21063.92
0 21154 .94
P 21248 .87*
0 21341.09
P 21451.96
0 -
P
0 -
p — -
D -
P 19844 .84
0 19905.79
P 19978.69
0 200%9.89
P 20147.31
0 20241.27
P -~
0 -
P ———
o ———
P ———
o4 18010, 28
0 12001.78
P -
o 19158.61
[ -
0 -
P —
0 - -
P —_—
P pep—
0 18115.20
P 18190.25
o 18274, 70%*
P ———
U -
P -
P -
0 17245.73
P 17321.76
0 —-——
p ——
)
P
o
P -
o —_———
[ ———
0 -
P ———
D -

I8

54
49
35
35
35
hi=]
a4
20
20

39
39

20

fe1-3
44

30

15

59

20
-4
-2
-4
-2
=1
27
-3

-4
-3
-2

-2

-5

-2
-1
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13d) 'nE - BQp) 'Ty

Continued

3E*-2B
N" SYM P-BRANCH IS
3E+

e} P

1 fa]

2 P 23162.61* 70
3 0 23168.66 88
4 P 23182.51 83
5 0 23196.66 74
6 P 23228.34 43
7 0D 23261.40

8 P 23295.58

9 @ 23341.87 22
10 P 23406.48* 26
lo] P

1 0

2 P 22222.44 27
3 0 22230.64 286
4 P 22247.30 15
5 0 —_——

S P 22300.57

o] P

1 ]

2 P 21301.40 49
3 0 21311.50 5@
4 P 21330.61 54
5 0 2135%1.22 54
6 P 21380.42 84
7 (o} -

8 P ———

9 0 -

o] P

1 o]

2 P 20398,48 10
3 0 20410.25 39
4 P 20431.60 0
5 0 20454.31 25
[ P 20497 .36

7 o] ——=

8 P -

9 o] -——-

le] P

1 0

2 P 19512.91 39
3 0 19526.23 54
4 P 19549.62* 49
5 o] 19575 .43 44
-] P 19620.79 38
7 o] et

o -]

1 o

2 P 18644 .36 49
3 o] 18659.14 54
4 P 18684.37 49
S 0O 18712.48 54
6 P 18760.70* 54
7 o] -

8 P -

o] o -——-

i

N WWh [3; FANA TS R o I - A )

[SESEARS]

~WONO

-4
-3

-2

ANO SN

SYM

oOvOoUvOUQU OVOVOUTVOUVOD 0vVO0VQUVATAOD TOoOvOvaOT VOTOUVOUOTOT

CTv0ODVOU0VOUVOT

Q-BRANCH

3E-

1- O BAND

23192,

23201

23215.
23235.
23260.
23293.
23332.
23378.

23432

20
.26
A0*
16
97*
30
51
96
.80

1- 1 BAND

22250

.B53*

22277

.35

1- 2 BAND

21328.
21340.
21358.
21383,
214145,
21455 .
21503.
21559,
21623.

29
11
27
28
49
45
21
18+
32

1- 3 BAND

20424
20437
20457
20484
20519
20562
206143
20673
20742

.29
.19
.06*
.24%
. 19
.29
.GO*
.82
.42

1- 4 BAND

19537.

19551

19573.
19602,
18638,
19685 .

19740

71
.65
01
36*
72
78
.64*

1- 5 BAND

18668

18683.
18705.
18737.
18776,
18825.
18883.
18950.
19027.

.20
14
80
02
82
64
60
97
St

15

86
86
90
a9
73
34
34
28
30

59
54
59
54
54
49
15
10

44
30
49
30
54
44
59
35
44

59
54
59
59
54
a4
44

59
54
59
49
59
44
54
39
44

o-C

ANOWOWWON

-1
-1
-3
-4

-1

SYM R-BRANCH

0OvTQVO0VOD 0vO0OTOTOVOT CUO0OTOTAOTVOUD vTOTOVOD VTOVOTDOTQOUOT

OVvOvVOTOUVOTD

3E+

23221.65
23266.78
23319.19
23371.23
23439 96
23509.08
23578.22
23658. 16
23755.06*

22433.24
22577.33
22650.49%*

21356.43
21402.90%*
21457 .97
21514 .06

20481.79
20498 .85*
20555.06
20612 .86

19564 .72
1961227
19669 .56
19728 .86*

18694 .70
18742.75
18801.03
18861.71

15

70
as
58
44
25
26
30
23
29

a7

49
49
44
15

10

39
a4

39
49
49
49

54
54
44
49

Qo dN

-3
~3

-2
-5

-5
-3

-3

-3

-2

-1
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3E*.2B

Continued

N

NrWN=-O

A0DBNANDWN =0

- -

“«0OBNANBON <O

-

BLAAURAON O CRNOGHON=O

DPNOARLWN=Q

SYM P-BSRANCH

OvOoUT0o

QUvO0TQOUOTOUVQOCD 0TPO0OTOTQUVAOUVOTD

TOTQUVOUTOTU CTvO0UVOU0VQUOT

TO0OTVTOTDOOVOT

3E+

17808 .64
1783%.62

24606.17
24608 .40
24615.62
24623.,72

23666 .03
23670.37
23680.33
23691.89
23713.24

22745, 15*
22751.27
22763.74
22778.25

21842 .17
21850.00
21864 .65
21881,95

20956.61
20966 .00*
20982.65
21002.47

i)

19
14

35
54
43
49

62
88
78
71
23

45
68
38
40

15
25

35

49
99
49
54

[o 2 3

-8
-1

-4
-3
-2

-2

4

[oX: Ne X}

-1
-5
-3
-3

STOvTvOT

OGTVATVQUOTVOTOT aTQTACTQOTCOVODT

0OTVTOUVOTVOVUVOT

TOTQUTOTOT

1Gd) 'nE - BQ2p) '23
SYM Q-BRANCH 5% 'OU-C
3E~
1- 6 BAND
17815.47 28 4
17831.28 25 2
17855.40 32 2
17888 .22 24 -7
17930.28 28 -2
2~ O BAND
24636.10 61 -3
24644 .59 53 -3
24657 .59 64 0
24675.44 44 ]
24698.54* 45 -3
24727 .08 27 -7
24761.54 27 -1
24802.06 20 -~11
24848 .86 25 3
249C4 .95 18 4
2- 1 BAND
23694.50 B1 -4
23704.42 78 -2
23719.55 76 -3
23740.23 44 -2
23766 .78~ 45 [s]
23799.33 290 -4
23838.29 31 -6
23884.10 26 kR |
23936.16 21 -1
24061.18 24 -4
2~ 2 BAND
22772.289 52 o]
22783.45 54 o]
22800.48 51 3
22823.58 27 2
22853.12 25 o]
22889.25 21 -1
22932.28 26 o]
23039.46 -1
2- 3 BAND
21868.23 20 ]
21880.53* 20 1
21899.11 35 ~9
21956.74* 39 -6
22042.80 6
22096.88* 54 -10
2- 4 BAND
20981.65 54 -3
20994.98 54 -1
21015.22 54 -1
21042.58 49 o]
21077.34° 54 -3
21119.61 49 ~2
21169.62 44 -9
24227 .,.66 25 -+

TOTVOUTQUVOU

SYM R-~BRANCH

3E+

17889, 91%

cvoTwOT
1
'
t

24665 .31
24706 .53
24752 ,28
24798 .32

0vO0OVOVODOUTOT

23723.00
23764 .93
23812.07
'23860.23
23917.36

CVOUVOTVQTUOUVOT

22800.08
22842 .69
22891.09
22941.13

QUVQOTOVOTVOT

21895 41
21938 .69
21988 .22

TOTOVRTVOT

21008 .36
21052.06*
21102.66
21155,90

JTOVOUQUOT

1%

29

65
83
58

17

44
63
44
37

15
20

44
54
39
44

o-C

-9

PNy, Y

5
-1
-2
-4
-4

-1

-1
-1

1
aoae

-1
-2

-2
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300 FREUND, SCHIAVONE, AND CROSSWHITE

3E*-2B

1Gd) 'mE ~ B@p) 'z

Continued

N" SYM P-BRANCH

3E+

o P

1 0

2 P 200B8.06
3 0 20098.88
4 (o] 20117 .44
5 0 20139.56
6 P -

7 0O -——-

o P

1 0

2 P 19236.25
3 0 19248.42
4 P 19268.73
5 © 19293.04
6 P ——

7 0 -

o P

1 0

2 P -—-

3 [»] 18414 .35
4 P 18436.36
S O 18462.75
6 P ——

7 o -——

o p

1 o

2 P 17581.87
3 0 17596.53
4 P -

5 0 -—

6 P ———

7 o ---

o P

1 0

2 P ———

3 0 16794.86
4 P -—

5 0 -

o
1 0

2 P -
3 0 -
4 P ——
5 0 ———
6 P -—
7 0 -
o P

10

2 P ---
3 0 ——-
4 P -
5 o0 ---

15

49
54
49
44

U8
54
59

10
25

-1
-1

[« FARANA]

[SENE S

SYM Q-BRANCH

QUVOTO0TVOT

COUWOUVOoOvTOY

CVO0OTVOUVOCU

CVOTODOUD OTQUTVOYv cCvO0OTODVDOT

(=l Rak Rely:

3E-

2- 5 BA

20112,
20126.
20148,
20177,
20214,
20259.
20312,

2« & RA

192%9,
19274,
19297.
19328,
18367 .
18415,
19471

2~ 7 BA

18423,
18439,
18463,
18496.
18537,
18587,
18646 .

2~ 8 BA

17603.
17620.
17645 .
17680 .
17723,
17775.
17837.

2~ 9 BA

16799,
16817,
16844,

16925,

2-10 BA

16058 .
16095 .
16142,

16266 .
2-11 BA

15240,
152859.
15288.
15326,
15375.

ND

17
44
11
a5
42
56*
67

NI

44
61
61
65
88
54

.74

ND

24
31
G2
25
58
83
76

ND

39
19
71
o2
31
82
53

ND

71
27*
07

o2:]

NO

18
s7
G7*

34

ND

16

19
Q7+
87
75

15

35
20
39
20
20
15

54
54
59
49
54
39
44

59
54
59

49

44
a9

28
26
31
21
27
23
17

15
33

35

17

45

33

37
28
37

0-C

"

NOCRrODOO

NNWOARMDWO

1

VONN-OQ

-7

~4
-6
-3

-6
10

-9
-8
~8

~18

RO~

SYM R-BRANCH

OvYO0O0VQUOoU QUOvOovw 0OVOvOTOVD ovgoUoUoUQU avovaovoOv aTvTO3I0TOD

ovOovowU

3E+

20138.36
20182.57
20234 .12
20288 .76

19285.0Q7
19329.81
19382.27
19438, 29>

18493 .63
18546 .80

17673.76
17727.87

16869 .96

15

10
15

15

39
54

54

44
54

22
i9

Quow

~14

-10
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3E*-2B

1Gd) 'IF ~ B(2p) 'z

Continued

N™

AR Yo}

BNOAR LW =O WNQWEHWR =0 NN ARDBWN=O ~NOAWLWUN-O

NPV BWN O

QUov

TOTOTOTOU VO vO0OTO0OTUQU POVCUOUVOD QVvO0OvVOUQV

TQUOOQUTOV

SYM P-BRANCH

3E+

25974 .51
25273 .59
25978 . 14
25986 .47

25034.33
25035 .52+

24113.30
24116 .44

23210.44
23215, 40%

22324 .85
22331.15

.44

56
14
38

56
62

52
80

17
26

-1
-5

2
21

-4
-7

ovav

vOTOVTQTVOD VOTVATOTVOT TOVOTVO VOO

T0TOTOVUVOT

[« R =R -Heh Kok .]

IS O0~-C SYM Q-BRANCH

3E-

2-12 BAND

14483, 78>
14503,97
14533 ,66

3~ O BAND

26000.40
26007 .95
26019.39
26035.01
26055.05
26079.72
26109 .28

3~ 1 BAND

25058 .77
25067 .76
25081 .35
25099.84
25123.29
25152.00
2B IBG .09
25225.80

3- 2 BAND

24136.45
24146.77
24162.25
24183.15
24209.65
24241 ,89*
24279 .98
24324 .10

3- 3 BAND

23232.50
23243.86
23260.97%*
23284 .10
23313.29
23348.73
23380.58
23438.914

3- 4 BAND

22345.94
22358.37
22377 .05
22402 . 14%
22433.83
22472 .25%
22517.43
22569 .43

15

19

74
€8
74
62
62
38

14

32
S0
31

53
12
22

74
70
73
41
32
23

20

32
22
21
45

21
30

0-C

-1%
20
-2

-1

-5
~4
-4
-4

-3
-2
-3

-1

-3
-1

-10

-3
-
-3
-4

S5YM R-BRANCH

3E+
P -
0 pa—
P J—
0 ———
P 26033.51
0 26071.719
P 26114.78
0 26161.08
[} ——
o [
[ PR
0 -
P 25091.23
0 25130.11
[ =] Pog—
0 —-———
P -
0 -~ -
[ ——
o ———
e —
P 21188.36
0 24207.90
P —
Q -
3 —
0 ———
P -
o -
P ———
P 23263.72
0 23303.79
P ———
o ——
P -
0 _—
[ ——
o Ppe——
P ——
P ——
0 22417.24
[ _—
0 ——
P ——
4] ———
P ———
0 —-———
P -

15 0-C

50 -6
56 1
a4 -2
38 2
%6 1
62 o
27 o
33 4
47 -4
65 -1
23 -9
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3E*-2B 1Gd) ' — BQp) 'Z7  Continued
N" SYM P-BRANCH IS5 O0-C SYM Q-BRANCH IS5 0-C SYM R-BRANCH IS D-C
3E+ 3E- 3E+
3~ 5 BAND
(o] P P P 21506.73 7
1 o] O 21476.41 49 -2 (8] -
2 P 21456.36 39 2 P 21489.78 44 0 P -
3 0 21464.05 49 -1 0O 21509.88 25 1 s} -
4 P - P 21536.94 20 2 P -
9 u - 0O 21570.99 35 9 8] ---
6 P - P 21612.10 3 P ——
7 (o] - 0 21660.47 10 0 -
8 P it P 21716.01 -3 P -
3- 6 BAND
o] P P P 20653.47 35 -1
1 0 0 20623.72 54 7 0 20685.00 39 4
2 P 20604.53 39 4 P 20637.94 49 1 P -—-
3 0 20613.60* 59 4 0 20659.42 654 5 1] -
4 P - P 20688.19 44 2 P -
5 o - 0 20724.45 54 2 o -
6 P - P 20767.989* 54 -17 P -
7 8] - 0O 20819.52 44 3 o] -
3- 7 BAND
0o P P P 19816.83 35 2
1 o] G 19787.52 59 5 0 19858.85 7
2 P 18769.17 44 2 P 19802.61 64 2 P -
3 0 19779.53 59 3 0 19825.32 69 1 o]
4 P - P 19855.82 49 2 P -
5 [s] -—- 0 19894.12 54 o] a -
L] P - P 19940.34 235 -1 P -
7 o - 0 19994 .47 35 -1 o} fafaded
3- 8 BAND
Q P P P 18996.60 49 ~2
1 o 0 1B967.67 59 S 0 18038.92 54 -1
2 P 18950.07 44 -9 P 18983.56 59 -4 P -—
3 0O 18961.72 49 8 0 19007.51 5¢ 4 0 ===
4 P ——— P 19039.58 54 ~5 4 -
5 o] - o] - 0 - —
6 P -—- P 19128.44 44 -1 4 -—-
7 fal - o 19185 .28 44 -2 o -
8 P - P - P -
9 o] i 0O 19323.95* 25 o] -
10 P - P 19405.76 15 P -
3- 9 BAND
o} P P P 18192.51 39 1
1 o) 6 18163.98 33 5 0 18235.24 49 0
2 P 18147 .26 25 3 P 18180.87 54 (o4 P -
3 0 18160.00 32 4 0 18205.8B1 59 4 s} -=-
4 P - P 18239.38 49 -4 P ==
5 0 - 0O 18281.59 49 =7 o -
6 P - P 18332.24* 59 -18 P -
7 Q - C 18391.95 54 -3 o ==
3-10 BAND
(o) P P P -—=
1 0 0 17376.34 28 2 0 17447 .353* 20 ~10
2 P 173860.28 13 -11 P ——— P -
3 o 17374 ,28 2 0 17420.00 29 -7 o
4 P —-—- P —-—— P -—
5 0 - 0 17492.19* 38 -8 0 -—-
3-11 BAND
o P p P ———
1 o o e 0 16675.72 7 7
2 P 16589.19 9 P —— P -
3 o] o 0O 16649.77 ~3 o -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3E*-2B

1(3d) 'mF - BQp) 5}

Continued

NY

TNNANDWN~-OQ QRN ULRN = WRN =0 CONOAAHWN O NOGT_WN=C AW 2O

AAWN2Q

SYM P-BRANCH

QUvoOTvTQOUOT TOTOUDOV

CU0OvOTOvTOT

TOVQOg9OvVOU OvgovovUvoUToT oQTvov

oOvVOoOvTOUV

3E+

27254.87
27240.43

26314 .68
26302.42

25393.77
25383.35

23605.26
23598.07

22736.77
22730.86

15

56
56

68
68

62
€8

52
59

39
41

21880.53* 20

-4
-2

-5
-2

-2
-2

10

S5YM Q-BRANCH

YOvocvOoOvUvOU© GUVOToOVWOTVOT QU OTQUVQOTOUOT OvOov9vovUov TOvTOoOVv0OT

CUTvOTDTOT

IE-

4- O BA

27278,
27284,
27294.
27307.
27324,
27344,

ND

46
74%
40
46
24
81

4~ 1 BAND

26336.
26344.
26356
26372,
26392.
26417,
26446,

88
63
38
27
44
19
24

4- 2 BAND

25414,
25423.
25437.
25455,
25478.
25506.
25540,
25578,
25622,

4~ 3 BA

24510.
24520.
24536.

69
€7
30
59
74
92
16
72
86

ND
64

84
03

4~ 4 BAND

23624 .
23635,
23652,
23674.
23702,
23737,
23777,
23823.
23876.

4- 5 BA

22754.
22766.
22784.
22809.
22840.
22877,
22920.
22970.

4- 6 BA

21934,

21993,

00
21
02
57
as
21
53
96
66

ND

58
58*
91
39*
08
oB*
54
67*

ND

42

51

15

38
56
44
38
32
14

74
68
74
62
62
44
38
14
20

17
19

70
60
57
33
37
24
23
20

42
a8

65
20

38

0-C

-4
-11
_2.
-4

-3
-4
-3

17

QOO =0ONN=w

[« XN

-5
-1
-4
-2
-7

-6
-4

NO AOW-0OH

SYM R-BRANCH

3E+
[ ——
0 ———
P —
0 ———
p ——
o N
P -
[ 26371.60
0 26396.97
p ——
[e) e
p _—
[¢] -
p J—
o -
P 25448.76
D 2%5474.73
P _—
0 -
P
¢]
P ———
o _—
P [
[0} Pepe——
P 24544 .06
0 24570.68*
P ———
I ——
P 23657.09
0 23684, 11
p ———
0 P
P —
o _—
p P
o [
p _——
0 —
P 22787.06
0O 22814 .59
P _—
o ——
[ ——
o ——
P J—
0 -
P -
[ ——
o 21961.,.83
p ———
[¢] - —
P —_
0 P

15

56
56

50
62

ig
17

53
61

29
39

o-C

-1
-1

-
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1(3d) 'IE - B(2p) 37

Continued

3E*.2B
N" SYM P-BRANCH 15
3E+
o P
1 O
2 P 21049.57 39
3 0 21046.41 39
4 P —
5 0 -
6 P -
7 o ——
o P
1 0
2 P 20230.54 10
3 0 20228.59 10
4 P —
5 0 -
& P ——
7 0 -
o P
1 0
2 P 19427.62 39
3 0 19426.86 44
4 P f—
5 0 -—
& P -
7 0 -
o P
10
2 P 18640.72
3 D 18641.05 44
4 P ——
5 0 -
&6 P -
7 0 -
o P
1 o
2 P ——
3 0 17870 QA7 2a
o e
10
2 P -—
3 0 17116.53
o P
10

GhWN O
gvoTOTU
i
t
'

-6
-8

11

SYM Q-BRANCH

oavaovo1vo0 aguvovTvTOoOTOU QUvOoOvQTOTD

OvoTO0VOTT

cUo 0OvoUo [a I Ralh]

QUOoOTUVov

3E-
4- 7 BA

21065.
21079.
21100.
21128,
21163.
21205,
21254,

4~ 8 BA

20245,
20260,
20282,
20312.
20348,
20383,
20445,

4- 9 BA

19442,
19457 .

19480,
10814

19550.
19597 .
19652,

4-10 BA

18654 .
18670,
18727 .
18768,
18817,
18874,

4-41 BA

17882,
17899,
17924

4-12 BA

17170.

S- O BA

28456 .

5~ 1 BA

27515,
27521.
27531,
27544,
27561,

ND

64
55
40*
26
20
32
59

ND

78
48
53~
02
95
47
33

ND
o8

57
80

LR%

70
40
00

MND
42
68
59
28
39*
41
ND
54

49
o2

NO

53*

ND

97

ND

37*
72
50
61
T5*

15

49
49
49
39
44
30
30

20
15
25

10

54
49
54
a4
44
30
35

54
54

49
49

44

27
24
30

S1

44
44
a4
50
38

o-C

CoONROAND

-1

-5
-4
-3
-8

-1
-4

-7
-9

[} ¢

-5
-9
-5
~-10
11

SYM R-BRANCH IS

(a2 Ne R Na i Ne v [al Rolh ol Nolh-] oavouvoTuvov

owv ovaTmv [= 2 Ne -] OTQUODUTOT

0OTOTOT

3E+

21097.25 35
21125.66 35

20305.82

19502.12 44

18684 .85 44

17942.49 18

17186.42* 25

g-C

5
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3E*-2B

Nv

~NOUTRWN =

NO U AN = ADWN = ABBUIN - GhWN - BDADO AW -

~NOUL QN -

SYM Q-BRANCH

OUVOoOvVOTO

o0voTLO TOoOvovo (300 = Iy e J] TQOUWOVOYWO

QUVOUTOvVOo

Co0QUOTO

3E-
5- 2 BA

26593,
26600.
26612.
26628.
26647 .
26672.
26701,

n- 3 BA

25689,
25697 .
28711,
25729.
25751.
25779.
25812.
2%850.

NO

1a3*
76
38
03
a7*
43
77

ND

10
86
14
03
70%*
37
27
11

S5~ 5 BAND

23833.
23943,
23960.

24009.

5~ 6 BA

23080,
23092.
23109,
23133.
23162,
23198 .

B~ 7 BA

22244,
22256.
2227%.

22332.

8- 8 BA

21424,
21437.
21457.
21484,
21518,
21559.
21606 .

5- 9 BA

20620.
20634
20655 .
20684 .
20720,

0%
84*
06 *

31

ND

33
01
60
17
61*
T6*

ND

12
70
52

38

ND

27
S6
63
48
24
18*
1)

ND.

58
kA
94*
34
o1

20763.06
20813, 72%

15

56
56
68
e
62
50
44

62

38
32
32

59
46
42

20

49
44
40

70
a7

44

30

39
3as
44
35

10

44
39
39
35
39
25
54

-4
-6
-4

-1

-2
-2

POy, Q. Wi )

R R4

-1
-4

14
-9

[o X AN o JEEA]

13d) ‘g ~ BQp) '3}

Continued

N"

[ 3 SR S I ~NOH T LN =

TBIOTEWN -

SYM Q-BRANCH
3JE-

5-10 BAND

19832 .82
19847 .80
19870. 17
19800.06*
19937 .54
19982.78
2003%.87

ovwgouwovo

5-~-11 BAND

18100.03
19131.36
18170.74

OgvVevo

5-12 BAND

18304 .88
18321.26
18345 .68*
18378 .08
18419 .52
18526 .76
18591.50

TOTOTOVO

6~ 3 BAND

0 26737.06

6~ 6 BAND

0 24128.26

e~ 7 BAND

0 23291.99

6~ 8 BAND

0 22472 25%*

6-12 BAND

0 19352.81

1S

49
39
44
54
35

15

54
44
54

54
44
49

49

44
54

38

21

25

-2
-6
-7
-5
-7
-13
-16

12
18

10

1
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306 FREUND, SCHIAVONE, AND CROSSWHITE

3E*-2CH 13d) ' - cCp) 'MF
N" SYM P-BRANCH I% O-C SYM Q-BRANCH IS5 O-C SYM R-BRANCH IS 0-C
2C+ 2c- 2c+
0~ O BAND
] o 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 e
3 0 12843.30 53 3 P 12954.47 3% 2 0O 1308B.76 50 -1
4 P 12828.94 42 5 0 12968.44* 52 -5 P 13125.88 2
5 0 12813.17 48 -1 P 12977.00 -1 0 13157.44% 53 -1
(3 e 12791.,37 30 1 0 12980.74 45 -2 P 13180.22 21 o]
7 0 12765.40 29 -1 P 12976.55 46 -1 0 13190.80% 61 9
8 P - 0 12960.89 [ P —_——
9 0 12687 .16 21 5 P 12953. 14 12 ~16 0 -
10 P 12652.68 -3 0 ———— P -—
1- 1 BAND
1 0 P 12770.04 46 2 O 12834.60 83 6
2 P 12709.92 49 O 0 12775.71 24 2 P 12866.54 49 1
3 0 126B5.40* 59 9 P -—- O 12887.99 B3 T
4 P 12858.64 50 4 0 —— P 12016 .11 45 3
5 0 12622.32 51 a P 12773.07 22 -4 Q ——
6 P —— 0O 12764.82 18 -8B P ———
1i- 8 BAND
i 0 P 9651.64 12 0 ——-
2 P ——— o ——— P -——
3 0o 9578.62 19 o P -—- 0 -—-
2- O BAND
1 0 P - 0 -
2 P 15811.78 -5 0 - P ——
2- 2 BAND
1 o P 12621.14 414 2 0 12681.74 52 ~t
2 P 12563.19 48 2 0 12625.09+* 28 -1 P 12709.17* 61 -2
3 0 12538,09* S5 -5 P 12625.09* 28 11 O  12727.98 855 -3
4 P 12509.17 BO (o} ] - #  12746,20 20 -2
2- 3 BAND
1 P 11095.25+ 30 6 0 11155.91 19 2
2 P - 0 - P 1118%.64 22 1
2 0 1i018.36 23 -5 P -—- o 11208.26 21 -2
3- 0 BAND
1 o P -— 0 17289.8% 2% -2
2 P ——— o} ——— p ——
3 0 1714%.35 5 P ——— 0 ———
a~- 1 BAND
1 o] P - o] ———
2 P 1552181 -5 0 - P ———
3- 2 BAND
1 0 P 13989.40 219 1 0 14046.92 23 o
2 P - 0  13990.31 19 4 P 14071.67* 23 -5
3 0 13903.32 39 1 P 13987 .65* 64 14 0 ———
3-' 3 BAND
1 o P  12463.47% 47 1 0 12521.05%* 47 -1
2 P 12407.81 57 3 0 12466.52 32 o P ——-
3 0 12383.56 64 -2 P 12467.11 8 0O 12571.20 48 13
4 P -——= 0 12463.47+% 47 8 p —_—
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3E*-2C* 1(3d) 'y — C2p) 'IEF Continued
N" SYM P-BRANCH 15 O-C SYM Q-BRANCH I5 ©0-C SYM R-BRANCH IS5 0-C
2C+ 2C- 2c+
3- 4 BAND
10 P 11003.33 23 5 0 -—-
4- O BAND
10 P 18522.83* 44 5 © e
2 P - 0 18505.73* 44 o P ——
a0 - P - 0 -
4a P - 0 _——— P ———
5 0 —— P 18394.82 35 0o 0 ---
4- 1 BAND
10 P === 0 ---
2 P -——= . 0O 16847.56 4 P _—
3 0 16757.26% 43 12 P ——- o -
4- 2 BAND
1 0 P -—- o ---
2 P 15211 .83* 42 o © -——- P -—
3 o 15170.17 28 -1 P - o ——
4- 3 BAND
1 0 P 13743.89 74 4 0 13787.94 27 1
2 P 13G8B.17 26 -10 © 13733.44 52 5 P ———
3 D 13650.45 29 O P ——— o -—
4- 4 BAND
1 o P 12283.71 4 0 12320.29 62 1
2 P - 0 12275.40 34 4 P ——
3E-.2C* 1(3d) 'y — CCp) 'OF
N" SYM P-BRANCH 15 O-C SYM Q-BRANCH [5 O-C SYM R-BRANCH 15 0-C
2¢- 2C+ 2¢-
O- O BAND
1 P O 12899.94 51 3 P 12948.86 48 -3
2 a 12838.78 S2 3 P 12886.59 25 -1 O 12861.06* 57 -2
3 P 12795.56 48 -2 O 12867.61 18 O P 12868.44* S2 8
4 0 12747.32 52 -1 P 12843.74* 23 -8 O 12971.60* 56 7
S P 12695 .00 47 5 o] 12816 .22 16 o] P 12971.06 47 3
S a 12639 52 40 -1 P 127R5 40* QK7 2 n 129QR7 45% 4Q 1
7 P 12581.69 28 -3 0O 12752.07 18 -2 P 12961.06* §7 o
8 0 12522.18 25 -3 P 12747.16 20 -4 0O 12952.12 31 1
9 P 12461.50 25 6 0 12678.43 33 4 P 12940.95 26 10
O 0 12400.44 24 4 P 12640.25 20 -1 © 12927.68 24 ~-28
1 P - 0 12600.66 22 o —_—
1- 1 BAND
1 P 0 12760.00 53 3 P 12808.75 45 2
2 0 12701.42 53 O P 12748.61 28 -2 0 12822.50 58 a
3 | 4 126%1.06 49 1 Q 12732.28 48 19 1 12831 . 677 bHd el
4 o 12616 .55 54 1 P 12711.28 1 [e] 12836 .69 54 i
§ P 12568.28 47 -2 O 12686.50*%* 32 -10 P 12838.06 46 -2
6 0 12516.81 47 6 P 12658.84 2 0 12836.21% 48 11
7 P 12463 .07 37 -7 o] - P 12831 . 51+ 3]
8 0 12407.41 39 2 P - 0 12823.97 28 -3
s P - o - P -—-
o o —-——- P - 0 12802 .04 26
1- 3 BAND
1 P 0 9641 .51% 56 -2 [ 24 7

9690.30
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308 FREUND, SCHIAVONE, AND CROSSWHITE

3E~-2C*

1Gd) 'y - C2p) ‘I

Continued

N" SYM P-BRANCH

2¢-
1P
2 0 125%4.70
3 P 12517.32
4 0 12476.04*
5 P 12431.38
6 O 12383.75
7 P 12333 87*
1P
2 0 11030.98
3 P 10996.84
4 0 10959.88
5 P 10920.60
& O gt

17167 .42

NN WN =
QTVODVOD

17070.76+
17012.90
16949.04

i P

2 0 ———

3 P -

4 o _—

5 P —

1P

2 0 13918.98

3 P 13880.52%

4 0 13837.86

5 £ 13790.96

6 O 13740.47

1P

2 0 12395.29%

3 P 12360.17

4 a 12321.70

5 P 12280.37*

6 0 12235.98

1 P

2 0 10937.20

3 P 10905.36*

4 0 10871.10%

5 P 10834.91%

6 O 10797.06

1 P

2 o} 18445 .53

3 P -

4 ©O 18345 68+

5 P 18285.26%

15

53
50
76
54
57
43

39

44

30
44

27
74

74
58
63
=le)
57

32
43
39

28

39

49
59

-1
10

-2
-1
23

-18
-7

SYM Q-BRANCH

vTOUVOva vTOVvVOUO VTOUVOUVO ovoawo VOTVOTO VOVO VO (=] Rak Rulh-No

QUvovo

2C+

D~ 2 RAND

12611.36

12587 ,37*

2- 3 BAND

11085 48
11077 .94
11067 .57

3~ O BAND

17228 .61+*

3- 1 BAND

15480.79
3- 2 BAND

13975.66
13964 .92
1394912
13928.70
13904 .45

3- 3 BAND

12449.77
12441 .32
12429,37
12417 .84%*

iIs 0-C
53 1
74 5
19 -1
20 -4
16 -2
47 -1

6
30 S
19 4
21 o
15 S
23 2
61 2
36 [e]

-2
61 -13

SYM R-BRANCH

ovovoo VOVOT owQUCcY [oR . Rel Naly) vOTQOUQTU

CvovUvOv

ovovoo

vTovOv

2C-

12659, 48*
12674.29
12684.88
12691 .54+
12694 ,55*
12694 ,56*

12691 .54+*

11150 .48+
11164 ,.39*
1183.87

1
11190.13

17275.80

14022 .81%*
14036. 10
14044 .41
14048 .13
14047 .34*

12496 .88*
12512.35
12523.96
12532. 11*
12536 .48
12538 .09*

11036.79
11054 .34
11081.40

18559.60
18558 .76

41

56
57
51
54
49
49
54

23
17

17
17

a3

74
27
21

17

57
54
48
60
37
55

17
23

44

-1

-5
~-17

-5
-1

-2
-3

-2

-4

-2

-1
12
-1
16
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3E~-2C*

1(3d) 'y —C@p) I

Continued

N"

NPUI D WN = [ R7 ARSI HUHOR - HUDWN =

NAUSWN -

WA -

AU WA = WN -

GNHEWN=

SYM P-BRANCH

TOTVOTVOT covoUTQ T QvQvov 3TQUVUAQO

vVOoOTVOTOTD

vTov heRwly]

ovOQUVOTU

avaovaTv

2C-

15197 . 11
15157 .53
15112.91

13673.38%
13637 .08
13998, 70
13552.58
13505. 11

12215, 32
12182.23
12146, 16
12107 .36
12066 . 19
12022.96

19310.47

17921.84

16334.63

14851.73
14814 .23
14771.83
14725 04ax
14674 ,36

13393.83
13359.33
13321.29
13279.84*
13235 .48%

I5 0-C SYM Q-BRANCH

23
9
23

45

a3
aq

36

57
58

64

45
48
28

20

37
14
37
51
23

38
38
44
a3
48

-9

-1
~2

-5

~ 10

-5

AN« 0OW

aTveoTOUVO (o Ralh:-Nolh:Na] TOTAQTDO TOUVOTO TOTOTO

ovo

TOowWOTA ovo

vTOvOoOTO

2C+
4- 1 BAND

16846 .28

16783 .58

4- 2 BAND

15241 .81
15224 .13

4- 3 BAND

13727 .80

13704 .40

4- 4 BAND

12269.18
12257.16

19564 .04

S5~ 1 BAND

16399.24
S- 3 BAND

14906 .38
14895 .39

15

32

45

27

57
32

15

13

33
5

14879 .85*% 47

5~ 4 BAND

o-C

-2

-3
-5

-10

SYM R-BRANCH

2C-~

16889 .60
16872 .97

[eh-Ralh-Ro i

15311 44
15317.20
15312.43
15302 .54

cweowa

13773.78
13787.35
13796 .39
13801.02
13801.52
13798.02

cvCcTOoD

12313.62
12341.68
12350.47
12356 .22%
12359.13
12359 .:32%

TOTOUVOT

vTOoOvOTOTU

18076.43

TOoT

vOov

14950.96
14962 .51
14968 .82

owvQUo v

13490 _78
13504 .49
13514 .17
13519.70

ovowoav

15 . 0-C
2

-7

[n [a)
28 -1
6

37 111
26 -t
31 -1
22 -2
5 -7
18° -2
15 -2
50 1
56 7
57 -2
66 -6
3 -3
37 -3
11 4
9 3

9 1

-4

23 A
27 2
11

-3
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310 FREUND, SCHIAVONE, AND CROSSWHITE

3E--2C* 1Gd) 'y - CQp) 'IF Continued
N" SYM P-BRANCH IS 0-C SYM Q-BRANCH 15 O-C SYM R-BRANCH IS 0-C
2C- 2C+ 2C-
5- 5 BAND
1P O 12050.84% 52 16 P 12095.65 40 S
2 0 12000.84 S0 14 P B 0 Bowe
4E*-2B RWd) ' - BCp) 'z}
N" SYM P-BRANCH 15 O0O-~C SYM Q-BRANCH I5 0-C SYM R-BRANCH 15 0O-C
4B+ 4e- 4+
0- O BAND
o P P P 27237.08 56 3
i o O 27181.91 68 -2 0O 27284.74* 56 O
2 P 274177 _98 56 -2 P 27179 .30 56 -2 P ———
3 0 27186.65 68 3 O 27177.02 68 -1 O -—
4 P 27198.62 0 P 27175.55 62 -2 P -
S 0 27207 .4¢ 62 -2 Q0 27183.74% 56 -11 0 27511.49 32 -3
6 P 27228.62 62 7 P 27209.24 5 P B
7 O 27263.74 44 -6 O 27276.48* 62 O O ——
O~ 1 BAND
o P P P ———
1 0 0 26240.30 62 -4 0 26343.14 56 -1
2 P R P -—— P 26399, 10 -2
3 0 26248.58 68 -3 0 26238.98 62 -4 O 26443.97* 56 -8
4 P 26263.39* 50 1 P ot P -2
5 © 26275.71 50 2 O 26251.99* 68 -7 O 26579.80 20 7
6 P 26300.69 32 -7 P 26281.35 20 -5 P _—
7 0 26340.63 56 3 O - o ——-
0- 2 BAND
o P p p ——
1o 0 25318.15% 44 6 O —
2 P - P 25318.15% 44 O P -
3 0 25329.50 S0 2 O 25319.90 50 1 O ——
a b o P -l P -
5 © 25362.11 32 8 O - o -
& P - P - P ——-
7 0 25434.54 20 1 O - 0 -
0~ 4 BAND
o] P [ [ JE—
1 a 0 235%27.49 21 1 o -
2 P - P 23529.72 30 3 P -
3 o - 0 23534.66 23 -1 o -
a P - P 23542.68 13 2 P -
S o] - Q 23562.64* 45 -1 o -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 31

4E*-2B R(4d) ‘ll"t - B(2p) 'z} Continued
N" SYM Q-BRANCH I5 0O-C N" SYM Q-BRANCH I5 0-C N" SYM Q-BRANCH IS 0-C
4E- 4E- 4€-
O~ & BRAND 1- 2 BAND 2~ 1 BAND

1 0 - 1 0 26867.37* 62 -3 1 0 29268.65 62 2
2 P —— 2 P 26867.37* &2 -8 2 P 29269.94 56 8
3 D 22667.57 6 3 0 26R73.75 62 1 a 0 29275.24 62 -1
4 P —— 4 P 26888.18 56 -2 4 P 29286.26 50 -2
s 0 22699.77 38 i1 5 0 26911.59 S0 -1 5 0 29304.08 66 1
[ P 26944.27 38 2 3 P 29329.14 32
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 o -—- 1 0 25963.34 56 (o] 1 0 28346.40 62 2
4 P -——— 2 P 25964.50 56 -2 2 P 28348.87 56 o
5 0 21853.17 15 -2 3 0 25972.51 62 2 3 0 28356.15 62 3
4 P 25989.20 44 -2 4 P 28369.63 SO 4
O~ 7 BAND 5 0 26015.30 44 2 5 0O 28390.492 50 8
6 P 26051.17 32 1 6 P 28419.04 26 3
7 0 26096.86 20 5 7 O 28455.65 26 -2
1 Q -——
2 P - 1- 4 BAND
3 R R 2- 3 BAND
4 P -
5 0 21022.82* 44 -6 1 0 25076.82 32 3
2 P 25079.02 44 3 1 0 27442.36 a
O~ 8 BAND 3 0 25088.53 38 1
4 P 25107.30 20 8 2- 4 BAND
5 0 25135.83 20 -2
1 o —— [ P 25174.66 4
2 P - 1 0 26555 74 . 6a -1
3 o ——— 1- 5 BAND 2 P 26560.39 SO -2
4 P - 3 0 26570.89 56 -1
5 0 20208.66% i 4 P  26588.60 32 -1
1 0 24207.27* 24 -1 5 0 26614,63* 50 -3
O- 9 BAND 2 P 24210.50 16 6 6 P 26649.31 32 -7
3 [+] 24221.51 -29 15 7 0 26693.06 26 -4
4 P  24241.89* 53 -10
1 o -— 5 O 24272.92 10 6 2- 5§ BAND
2 P -—
3 o -——- 1- 6 BAND
4 P - 1 0 25686.30 44 4
s 0 19410.35* 35 -7 2 P 25691.81 -5
1 O 23354.44* 29 -6 3 0 25703.78 4
©0-10 BAND 2 P 23358.61 23 2 4 P 25723.43 5
3 4] - 5 0 25751.70% 3
- 4 (4 - 6 P 25789.25 20 3
4 o — 5 0 23426.44 5 7 0 25836.10 14 11
2 P - 2- & BAND
22 oo 1- 7 BAND
5 0 18627.94% 44 -9
1 o 2951830 - 1 0 24833.52 33 4
O-11 BAND 2 P 22523.25 18 [e] 2- 7 BAND
3 0 22536.77 -3
! 0 17785 .97 ° 1- 8 BAND 1 0 23997.28 32 -2
0-12 BAND 2 P ==
3 0  24019.18 27 o}
1 0 21698.49*% 49 2 4 p —
2 P 21704.18 10 -8
1 0 17029.7% 2 a n 21748 .97 10 1 s 0 24074.92 3
- 2- 9 BAND
1~ O BAND 2- 0 BAND
1 0 22373.76 55 (o}
> b 28728.87 o8 - 1 © 30210.13* 62 -9 2 b L2
3 0O 28730.88 74 o 2 P 30210.13* 62 9 3 0 22399 .66 2
4 P 28740.09 &2 -4 3 0 30213.24 62 -2
5 O 28756.98 56 -7 4 P 30221.48 50 -4
p P 28782.10 50 -5 5 0 30235.79 56 -7
7 O 28815.59 44 -3 6 P 302%6.90 32 -1
8 P 28857.07 20 o 7 O 30284.81 32 -3
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312 FREUND, SCHIAYONE, AND CROSSWHITE

4E*.2B R(4d) 'IF - BCp) 'Zf Continued
N" SYM Q-BRANCH 15 0-C N" SYM Q-BRANCH I5 0-C N" SYM Q-BRANCH 15 0-C
ag- 4E- 4E-
3- O BAND 3- 9 BAND 4- B BAND
1 0 31618.26 44 7 1 o _——— 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 G 25947 .32 5O
4 P 31630.69 26 -25
5 0 31642.97 32 -1 5- 2 BAND
6 P 31660.28 14 -142 3-10 BAND
3- 1 BAND - 1 u 32343.04 44 1
t O -—- 2 P 32350.94 26 -1i2
2 P --- 3 © 32358.52 38 o
1 0 30676.55 &2 -5 3 0 23024.02 23 2
2 P 30679.3% 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 © 31438.85 20 -2
6 P 30732.61 44 o 1 0 21465.92 20 -7 2 P 31448.10 38 -3
7 0 30759.88 44 -17 2 P -—- 3 0 31457.27 50 o
3 0 21499 .47 35 [3)
3- 2 BAND
4- 1 BAND 5- 4 BAND
1 o 29754 .27 -8 .. -
2 P 29758.24 -10 1 0 32011.44 44 -1 { 0 30552.39 26 -3
3 0 29766.18 1 2 P 32014.89 38 -5 2 P 30562.84 26 4
4 P 29778.96 -5 3 0 32021.14 44 -2 3 0 30573.22 38 -8
5 0 29797.47 -8 4 P 32029.87 38 -t
5 O 32043.60 38 -1 5- 5 BAND
3- 3 BAND
4- 2 BANU
1 0 29682.94 a
1 0 28850.33 62 4 2 P 29694.17 12
2 P 28855.51 56 10 1 0 31089.48 50 -2 3 0 29706.24 10
3 0 28864.99 62 6 2 P 31093.83 50 -2
4 P 28879 .06 5¢ -7 3 o] 31102.00 j=1=2 -3 S5- 6 BAND
5 0 28901.21 50 o 4 P 31113.18 50 -1
6 P 28929.44 38 3 5 0 31128.96 350 1
7 0O 28964.52 32 8 6 P -_— 1 o 28830.31 38 18
7 O 31178.38 32 -2 2 P 28842.39 S0 19
3- 4 BAND 4- 4 BAND 6- 4 BAND
1 © 27963.73 50 -1 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 © 27980.84 50 -2 3 0 29316.79 62 -2 3 O 31740.49 32 -3
4 p 27997.93 38 -10 4 P 29332.20 44 -1 a P -2
5 O 28021.66 50 -12 5 O 29354.21 44 1 5 0 31769.80 14 -§
6 P 28052.85 20 -2 € P -—-
7 0 28091.49 20 8 7 O 29415.86 26 3 6- 5 BAND
3- 5 BAND -
4- 5 BAND 1 0 30855.32 38 -1
2 P 30862.43 32 -§
1 0 27094.15 50 -8 3 0 30873.33 44 -3
2 P 27101, 3G 44 3 ; g gg:gg;; gg ‘3,5 4 P 3088 .08 32 -3
3 0 27113.82 44 2 - 5 0 30906.84 26 -2
3 D 28449,65 62 o}
4 P 27132.72* SO0 -8 2 P 28467.00 44 2
5 0 27158.77 26 -2 § O 28491.21 56 O §- 7 BAND
6 P -
Q- & BAND N -
7 O =z83%8.71 28 ! 1 0 29166.45 56 8
2 P 29175.36 50 7
1 0 — 4- & BAND 3 0 29188.85 56 5
2 P 26248.65 50 17 4 P 29207.05 43 g
3 0 26263.39* 50 9 0 27576.26 -4 5 0 29230.10 4
4 P 26284.03 44 -2 ; P e 6 P 29258.06 20 °
5 0 26212.33 38 1 2 o 27599.23 26 8 7 0 29291.13 14 o
3- 7 BAND 4- 7 BAND B
1 D 25405.35 44 8 1 0 26740.18 50 1]
2 P 25414.14 20 o 2 P 26749.75 44 o
3 0 25428.34 32 10 3 D 26765.10 5O 1
4 P 26785.77 38 -9
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 313

4E*.2B
R(4d) 'IF - B(2p) 'z

Continued

N" SYM Q-BRANCH .15 O-C

4€-
7- 6 BAND
1 ] ——-
2 P ———
3 0 31088.10 32 [o]
7~ B- BAND
10 —--
2 P -
3 0 29436.22 32 2
7~ 9 BAND
1 o -
2 P -
3 0 28B634 .42 26 -8
7-10 BAND
1 0 -
2 P ———
3 0O 27848.76 -4
4E*-2C* R@4d) ' - CCp) '
N" SYM P-BRANCH IS5 O0-C SYM Q-BRANCH 15 0-C SYM R-BRANCH I5 0-C
2C+ 2¢- 2C+
O- O BAND
1 0 P -——- 0 18513.04 59 7
2 P --= o -—- P ---
3 0 18358.38* 49 4 P - o —_—
4 P 18325.38 35 8 o] —— P -
O- 3 8AND
i 0 P -—- o -
2 P -——= 5] -——- P ——
3 0O 13596.70*% 44 a P - o o
4E"-2C™ R@d) 'y — C(2p) '
N" SYM P-~-BRANCH IS 0-C SYM Q-BRANCH I8 O-C SYM R-BRANCH IS5 0-C
2C- 2C+ 2C-
O- O BAND
b ] P 0O 18410.24 49 8 P 18447.10 49 -9
2 v} - P - O 18442 .27 - 59 5
3 P ——— o] —-—— P 18426.70 49 -11
4 o —-——- P - 0 18409.90 39 3
5 P - o} - P 18398.65 39 -2
O- 1 BAND
1 P 0 16749.71* 34 -2 P -
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314 FREUND, SCHIAVONE, AND CROSSWHITE

4E"-2C* R(@d) 'y — CQp) 'y Continued
N® SYM P~BRANCH I5 0O-C SYM Q-BRANCH I5 O0-C SYM R-BRANCH I5 0-C
2C- 2C+ 2C-
1- 1 BAND
Al P 0O 18299.04 49 0 P 18336.20 54 14
2 O 18240.27* 49 8 P 18275.99 44 3 Q 18338.04 44 9
3 P 18188 .34* 49 -4 0 - P 18336.66 49 9
4 [v] 18132.09 21 7 P 18216.31 35 9 8] 18332.82 54 5
% P 18073.29 6 4 0 1i8182.78 35 9 P 18326.78* 59 -14
6 O 18013.11% 24 i7 P m—— 8] ---
7 P ——— s] -— P ———
8 0 17890.36 -16 P -—- 0 -
1- 2 BAND
1 [ 0 - P ———
2 0 - P -—= o] -
3 P ——— 0 - P 16748 . 71* 31 19
4 0 ——— P -— 4] -—
5 F 16486 .07 46 3 (¢] - P 16749 .71* 31 Q
1- 3 BAND
1 P o -—= P m—=
2 0 e P - e o] -
3 P -—= o - P 15229.00 5 -4
4 [} - P -——- o]
5 P - 0 - P 15238.89 1
2- 1 BAND
1 P 0 19778 07 10 " [} ——
2 0 -~ P - s} -
3 P - Q0 19730.12 15 17 o4 -
4 0 ——— P -—- 0O 19811.58* 49 [o]
2- 2 BAND
1 P 0O 18185 .51* 49 7 P 18225.05% 48 14
2 0 18128.86 26 7 P ——— 0 18230.04 54 9
3 P 18082.73* 32 -2 0 18142 .99 8 o] P  18231.03* 59 12
4 0 18031.79 23 9 P -—- 0 18B229.00 48 12
5 P 17977.48 20 5 O - P 1B8224.57 39 10
) 0 17921.17 19 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 0O 18013.11* 24 10 P 18052.76 -1 0O 18116.36 32 10
3 P 17971.85* 16 11 0 ——— P 18119.89* 32 4
4 0 1792%5.70 19 6 P - O 18119.89*% 32 1
5 P 17876 .04 3 2 o] - P 18117.36* 49 23
=] 0 17823.93* 26 6 P -——— o -
4- 4 BAND
1 P (e} - P 17983.96 9 8
2 o 17889.91* 29 8 P - 0 17984 .17 26 =]
3 P 17852.63 13 8 9} - P 17999.31 22 8
4 0 17810.95 22 5] P — 0 -
5 P 17764 .89 8 -5 (o] - —— P -
-3 0O 17717.44 =] 3 P —— (8] -
5~ 1 RAND
1 P o) i P ot
2 o e P - o] o
3 P 23671.88 23 -1 [s] —— P -
$- 2 BAND
1 P 0 22182.05 1§ -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) 'y — CQ2p) 'y  Continued
N" SYM P-BRANCH I5 O-C SYM Q-BRANCH 15 O0~C SYM R-BRANCH 1I5 O-C
2C- 2C+ 2C-
S5- 4 BAND
1 P 0 —-——- P 18241.05 35 6
2 0 -—- P -—- o -—-
3 P 19108.72 125 ] 0 - P -
4 O 19067.48 30 10 P -— el -—
6~ O BAND
1 P 0 26607.49*% SO -3 P 26648.56* 20 3
2 0 —-—— 4 —-——- O 26647.97* 62 -10
SE™-2B
(5d) 'y — B2p) '
N" SYM Q-BRANCH I5 O0-C
SE~
-~ O BAND
1 Q 29717.91 3
O- 1 BAND
1 0 28776.21 S50 -8
O- 2 BAND
1 0 27854.05 44 1
2 P 27945.66 4
O- 3 SAND
i o -—-
2 P 27042.66 26 -3
O- S BAND
1 0 25194.02 14 10
0-1C 8AND
1 0 21093.71 30 -10
012 BAND
1 0 19565.75 15 7
3F*.2B JGd AF - BQp) '3
N" SYM P-BRANCH I5 O-C SYM Q-BRANCH 15 O-C SYM R-BRANCH 15 0O-C
3F+ 3F- 3F+
O- O BAND
1 0 o (o] 22109 .4& 25 ~4
2 P P 22069.76 15 5 P 22172.37 15 -1
3 0 22011.43 15 5 0O 22111.28 20 4 0 22248.92 12 1
4 P 2203%.69 39 -1 P 22165.15 30 5 P -
S 0 22074.37 20 4 0 22230.36 B ¢} ——
G P 22126.73 15 [e] P 22306.11 21 -2 4 —-——-
7 O 22188.82 20 4 0 22391.78 33 6 3] ==
8 P - P 22486.83 25 o P =
9 0 22362.52 15 2 o] - o -
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FREUND, SCHIAVONE, AND CROSSWHITE

3F*-2B

J(3d) 'AF - B(2p) 'z}

Continued

N"

UaWN -+ NOU L WN -

NH WK = (3, 0N D WN - U WN - U B WK - @NOTD W -

PUDIWN -

SYM P-BRANCH

AF+
8]
P
0 21073.38
P 21100.40*
0 21142 .53
P 21198.91
0 21265.56*
o
P
0 -
=3 U
0 20228.89
[+]
[
o -———
P _———
o] 18483.07
P ———
0 -~
P ———
0
P
0 - —
-3 ———
0 -
[]
P
0 .
P -
0 -
[s]
P
0 ——
P _——
o] ——
0
P
s] ———
P S
0 -
O
P
o -
p -_—
o] 13518.39
0
P
0 23597.60
P -
o —
P 23600.87

15

30
49
39
3%
30

20

25

34

23

-6
-1
-3
-2

-6

-12

SYM Q-BRANCH IS

3F -~
O- 1 BAND
o]
P 21129.43% 3%
0 21173.20 44
P 21229.81 3%
0 21298.42 39
P 21378.27 30
0 214868.5%4 39
O~ 2 BAND
[}
P -
o _—
P o
) JEp—
O- 4 BAND
0
P -
D 18468.83 3%
P —_——
0 18609.07 10
P 18698.69* 20
0 18799.81 44
P 189812 .3¢ 10
O~ $ BAND
Q
P 17551.59 10
0 ———
P -
0 17746.09
O~ & BAND
o]
P 16699.72
s} [p—
P 16818 .28
0 16899.,53
O- 7 BAND
o
P —-——
o -
P -
0 16069.23
O~ 8 BAND
[s]
P -——
o -
P 15169.71 {9
0 15255.04
0-10 BAND
]
[} -
0 13511.93 48
[} ———
0 13674.38
1- O BAND
o
P 23656.49 33
0 -
P 23737.89 25
G 23794 .17 23
[} ——

0-C

-10
-3
-5
-7
-7

-1

-7
1

-8

-5
-4

SYM R-BRANCH

3F+

D 21167.88
P 21232.14
0 21310.92
P 21402.90*
O 21504.68
P 21634.88
0 21755.63
0 -

pt ——

0 20391.76
P -

0 -

0 18455.07
P 18522.83*
D -

P —_——

0 ——

P [R—

U -

] ——

o —

P ——

0 ——-—

P e

0 -

0 16732.79
P —— -

o e

P ——

0 [pe—

o S

p -

0 ———

p ——

0 —— -

0 ——

P -——

0 -

P P

o —

0 13485.40
P 13558,04%
D 13649.53
P s

o -

Q 23695.73
p ——-—

0 23814.24
P 23902.36
0 ol

[ -

15

30
20
39
49

25
a4

9

42
48

34

23

-3
-6

-24
-3

-1

-3
-21
-6

(S Re]
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

J(3d) 'Af - B(2p) 'z}

Continued

N*

ONMLON - DN WN = WO ADWN = ~NOADWN = NON DN - MHON-

NOANALWON =

POVYVOVO Qvo Yo Qvovo (=2 Rl o fn Rl [= ] RelRolhy-N=] ovowvaQ

tO000TO

3F*.2B
SYM P-BRANCH 15 0-C
3F+
22674.20 25 -2
22707.92 5
25120.35 14 10
25133.10 38 -1
25153.49 32 12
25185 .25 14 o
24182.12 41 -12
24197.85 16 -2
23263.07 27 -4
23281.17 28 -1
23308.01 23 9
23347 .29 -6

OVP0V0OVO

SYM Q-BRANCH

VODVOTVO "TOTVOVTO Ov0TO (s R Ralh R [ol =l Joly R OuUovOTwO ovovO

QOUVOoOTvTOUVO

22862 .49
1- 2 BAND

21795. 18
21834.€9
21886 .06
21948 .78

22105.21
1~ 3 BAND

20892.40
20933 .42

21052.41

21215.72

1~ 4 BAND

20049 .42

20172.93

1~ 5 BAND

19182 .31

18310.06

2- O BAND

25208.94
25294 .86
25350.27*

2~ 1 BAND

24239.20
24270.88%
24312.34

24422 .58

2~ 2 BAND

23318. 19
23351.70
23395.76
23449.46
23512 .32*
23584 .34

15 ©0-C
7

15 -10
20 —2
15 5
20 2
-2

25 5
38 -4
30 -3
25 3
20 -7
-8

15 -2
15 4
32 5
14 -4
26 -6
14 -2
23 -3
15 -2
28 4
-4

-5

9

20 1
85 -11
-5

SYM R~-BRANCH

3F+
(4] -
P 22805.98
Q 22876.19
P —
0 ——
0 —
P -
o ———
P ——
0 ———
P ———
0 ——
fe] ———
P _—
o ——
P ——
n —
P ———
] ———
0 —
P ——
o ———
P
o R
0 _
P ———
o ———
P -
0 -
0 25218.34
P —
0O 25327.94
P ——
o ———
P -
0 24276.59%*
P 24329.60
0 24389.95
P 24461.64
[+ ——
p ———
0 23354 44%
P 23408.52
0 ——
P ——
0O 23631.12
P _—
o -

T8

34

14
26

16
i8
13

29
21

o-¢

2
-4

-3

- 19
-1

~2

-9
-10

317
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N

SNAWR D WA -

DU DW= Ul b WK - U LHWKN -

UHWN -

BN - -

N AN =

SYM

avoUd TOTVODVO ovovo VYO TVOTVD agauvQouvaouo

QuUo

vova

0OvQUOUCIo

FREUND, SCHIAVONE, AND CROSSWHITE

JGd) 'A¥ - BQp) 'z}

P-BRANCH IS5
3F+

22382,27% 33
22411.6%5 28

21532.08
21577 .79

20669 .24 35

i9022.71 25
189873.60 15

18108 .26

17306.56% 27

16520.81

16733.52

-12

-23

SYM Q-BRANCH IS5

[oRue R uliy-Ra iRl

TovOoOva oUvVOvO TOTOoOTO

ovo ovwQUoa

TOovQ

QOvoUoUuUd

aF-
2- 3 BAND

22415.37 14
22450.51*
22496 .65
22619 .29*
22694 .91

2- 4 BAND

21673.73 1%

2- 5 BAND

20698.37 25
20749 .43 20
20810.69%* 54

2- 6 BAND
2- 7 BAND
2- 8 BAND
2- 9 BAND

17095.34 24
17451.91 22

2-10 BAND

16738 .89
16822.69 42

o-C

-3
-2

-19
-20

Continued

SYM R-BRANCH 15

vOoOvTVOTO OvVOvO TCTO Yo ovoTvOTOo

vO

o

TOoOwGo

OvOovVoTUOo

3F+

224350.351*
22505 .65 19

21564 . Q0* 44
21685 .55
21764.03

20694,30 25

19841.51 30

19315.46 30

18185.51* 49

16594 .21

0-C

-11

-12
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3F*.2B

J(3d) 'AfF - BQ2p) 'z}

Continued

N

Wwe = Ul bW - L AT [ F A A U WA = s N = [ 76 ARSI WA -

NOTOhAON =

SYM P-BRANCH

QvaQ CTO3TO o707vTQ [slh-Ralh-Ral [«R-Nolh Nel CUvQTO TOUVOTO

QUvoUoUuUo

3F+

25642 .96
25650.66
25666 .89
25691 .21

247%3 .24

23822.52

23856.90

22938.60

22977.42

22071 .46
22087 .73
22114 .58

21220.914

21268.04

19623 .49

19710. 40

IS 0-C
-1

3

26 o
2

22 1
23 -7
-1

-2

-6

20 o
2

)

15 -5
25 2
15 1
15 7

SYM Q-BRANCH

0700 cvo7vo oT107TO ovovwo cvoTo owvovOo TOTOTVO ovo

ol RalyRalhcRol

3F-

3- O BAND

26639 .70
26663.45

3- 1 BAND

25699, 52
25725 .40
25759 .51
25802.44

3- 2 BAND

24778 .56

24842 .83

3- 3 BAND

23905 .05
23943 .84%

3- 4 BAND

229890.20
23021.07

23112.89

3~ § BAND

22121.58
22153.97

3~ 6 BAND

21303.45
21347 .80%*

3- 7 BAND

3~ 8 BAND

15 0-C
20 -4
44 [¢]
-4

-4

o)

62 7
18 -1
19 1
19 -1
ac o
a

21 -2
-7

2

10 4
25 2
59 -6

SYM R-BRANCH

3F+
o ——
P 26722.%5
0 26773.19
0 25737.47
P 25782.33
0 25835.22
P 25895.38
0 -
P pe——
0 24815 .34
[} -———
0 ———
P ———
0 e —
0 23911.13
P  23958.43
o] -
[} -
o] -
g 23024 ,80
0 23130.87
P ———
Q P —
g 22155, 11
[} -
G 22263.83
P —_—
o ———
o 210902 .39
P ———
0 ———
P _——
o _——
o -
P ——
O 20579.17
o ——
P ——
o] ———
(] ———
fo] -
[ o o
o ———

15

20
20

38
44
44

19

16

21

25

-4
-4
-3
-1

-7
-2

15

-3

319
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320 FREUND, SCHIAVONE, AND CROSSWHITE

3F%.2B J(3d) ‘As* -~ B(2p) Iz Continued
N" SYM P~BRANCH I5 O-C SYM Q-BRANCH I5 O-C SYM R-BRANCH I5 0O-C
3F+ 3F~ 3F+
3- 9 BAND
i 0 0 0 ---
2 P P — P  18895.20 -6
3 0 -—— 0 ——— 0 ——
4 P - P -—— P —
5 0 -—- 0 - o 19108.57 15 -7
4- 1 BAND
1 0 (s} 0 27136.00 20 -8
2 P P - P -
3 8] 27041.52 20 -2 0 27117 .93 38 -4 (4] 271218 .67 44 -5
4- 2 BAND
1 0 0 0O 26213.84 44 1
2 P P 26177.26 38 -1 P 26253.35 38 o)
3 0 26122.42 a8 1 ©O 26198.84 50 O O 26299.56 44 -3
4 P — P - P —-——=
5 0 26136.70 32 o o - a -——-
4- 3 BAND
1 (o] 0 o _———
2 P P -—- 3 -—-
3 0 -—- 0 25297.59 26 o o -—-
4- 5 BAND
1 o] o] D 23553.76 5
2 p P ——— P ———
3 0 ——— 0 23%46.50 22 4 0 ———
4 p ——— P - P -—-
5 0 23498.06 0 o ——— o} -——
4~ 6 BAND
1 (o] (v} (s} 2270Q00.93 22 Q
2 P P _— P 22744.54 25 5
3 o ——— 0 22695.95 -1 O 22796.66* 52 -5
4 P - P -—- P -—-
S o 22651.50 25 1 o] ——— o -——
4- 7 BAND
1 (o] o o -—-
2 P P 21833.09 2 P —-—-
3 0 - 0 21861.91 15 1 O 21982.63 -2
3F+2C* I(3d) 'af - cp) 'nE
N" SYM P-BRANCH 15 D~C SYM Q-BRANCH I5 0-C SYM R-BRANCH 15 0-C
2C+ 2¢- 2C+
O- O BAND
1 o P 0 13337.72 82 -1
2 P 0 13276.60* 57 3 p 13377.88 50 -7
3 0 13183.17 59 7 P 13286.90 50 -4 0O 13420.64 49 1
4 P 13162.38 49 O D 13300.36 54 1 P 13465.05 36 -1
§ 0 13145.05 52 1 P 13316.19 43 -~ 0 13507.23 37 2
6 P 13130.56 34 O 0 13330.53 45 1 P —--
7 0O 13115.21 53 4 P -—- 0O 13605.24* 46 1
8 P 13118.96* 48 -2 0 13375.30 27 -5 P ---
9 0 13101.58 25 -5 P 13333.29 24 o o ---
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 321

3F*t-2C* J(3d) 'af - CcOp) I Continued

N" SYM P-BRANCH I5 0-€ SYM Q-BRANCH IS5 O-C SYM R-BRANCH 15 0O-C

2C+ 2C- 2C+
O- 1 BAND
1 o P 0 11677.23 26 -7
2 P 0 11618.46 23 1 P 11719.77 26 5
a3 o0 11528.24 26 17 P 11€32.07 22 -7 O 11765.57 25 -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
(=) P 11482, 286+ 2 Q 11682.39 21 -4 P 11928.05 33 -%3
0~ 2 BAND
1 ¢} P o] ——
2 P o] - P 10129 .31 as 1
3 o] 9941.16 29 s P -— 0 ——
a P - 0 10067.32 24 -3 P ——-
1~ 1 BAND
1 0 P 0 13263.58 &5 S
2 P O 13204.72* 69 5 P 13293.45 46 -3
3 e} 13114 .42 51 13 P 13205.89 56 -1 8] 13331.01 52 8
4 P 13085 .5% 33 O a) 13215.42 57 4 P 13378.50 43 7
5 0 —-—— P 13235.48* 48 2 o —-——
1= P 13056 .38* 47 i8 o -— P -——
1- 3 BAND
1 o] P (o] _—
2 F [v] - P -
3 0 10007.68 19 8 P -——— 0 -
2- 1 BAND
1 [a] =] (e} 1478GC, 04 S 10
2 P 0 14727.33* 51 1 P 14B17.14* 42 1
3 O 14636.92 33 -2 P 14729.49%* 54 -6 O 14844.73 233 9
4 P 14609.17 47 -3 O 14729.11 42 2 P 14872.97 -2
5 0 14579.06 42 5 P 14729.99 28 -3 O 14902.11 -3
& P 14550.86* 37 10 @ - P -
2- 2 BAND
1 0 P 0 13193.51 68 -8
2 P u] 13136.84 65 -10 P 13226.73 55 2
3 0 13049.84 -14 P  13142.50* 55 0O D0 13257.67 56 ~1
4 P 13026 .69 51 (o] 0 13146.42 59 3 P 13290.48 46 (o]
5 (s 13002.72 S5 1 P 13152.77 50 -4 0 —-——-
6 P - 0 13161.77* 49 -1 P -
2~ 3 BAND
1 (o] P 0 11667 .56* §7 -17
2 P 0 11613.09 33 -10 P 11703.08 28 -7
3 0 11530.08 30 -17 P 11622.02 35 O O 11737.95 23 0
a =] 11518 .97 23 -5 o 11630. 26 as -1 o -
5 ] - P 11641.96 26 -2 (s} -
3- O BAND
1 Q P o 17207 .24* 2C 4
2 P 0 —— P 17928.11 29 -2
3 a - P - Q 17945, 13* 51 15
3- 2 BAND
1 [¢] P o] 14654 . 34%* 2
2 P 0 14597 .67 47 O P 14679.44 42 -3
3 [} 14510.66 33 -5 P 145985 .21 42 -5 o] 14703.02 47 3
4 P - Q 14521 .69* 51 -1 P -——-
5 0 14448.01 28 -1 P - o ——
3- 3 BAND
1 0 P 0 13128.47 73 1
2 P a] 13073.91 63 -1 P 13155.89 S6 -2
3 0 12990.94 50 -4 P 13074.70 58 -8 O —
4 P 12968 .89 45 11 (s} 13075.56 (-3 ] -2 P 13213.53 45 -1
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3F+2C* JGA 'AF - CQp) 'ME  Continued
N" SYM P-BRANCH IS5 O0-C SYM Q-BRANCH 1I5 O0-C SYM R-BRANCH I5 O©0-C
2C+ 2C~ 2C+
3- 4 BAND
1 0 P (o] 11669.74* 51 -7
2 P 0 11615.85% 54 ~4 P 11694 .B0* 35 ~11
3 o} 11533.33 Q P 11619 .86 43 -~12 [} o
4 P - o 11625.00 37 2 P -
4- 4 BAND
1 0 P 0 13068.37 65 -1
2 P 0 13014.49 &0 3 P -—-
3 0 ——— P e o - e
4 P 12902 .66 46 -2 0 - P -
3F-2C* J(3d) 'a; - C@p) '0FE
N" SYM P~BRANCH I5 O-C SYM Q-BRANCH IS O0O-C SYM R-BRANCH IS 0O-C
2C~ 2C+ 2C-
O O DAND
1 P o P 13337.49 58 -9
2 Q P 13275.23 52 -6 o] 13376.40 56 -3
3 P 13184 .23 33 ~4 0 13282 .94 57 -2 P 13416 .30 44 -4
4 o) 123182 .67 52 -4 4 13294 77 48 - ] 134%6 .30 44 o]
5 P 13142.90 51 -3 0 13300.97 52 -2 P 13495.52 39 ~9
-3 0O 13124.23*% 514 -7 P 13309.92 44 -4 0 13%533.%3 30 7
7 P 13106.23 28 -7 0 13318.17 45 <] P 13569.62 21 -1
8 0 13088 .28 33 5 P 13325.79 30 2 [«] -
9 P 13070.13 33 12 0 13329.82 32 (o] P -
O~ 1 BAND
1 P ¢] P 11677.16 25 1
2 0 P 11616.98 26 -7 0 .11718.30 21 -1
a P 11528.63* 32 1% U 11027 .97 23 <4 P 117651, 684 18 10
4 Q 11512.37 21 -1 P 11641.10 27 -9 o -
5 P 11498 .17 i8 -5 0 11655.90 24 -2 P 11850.97 214 7
] O 11486. 18 17 1 P 11671 .51* 46 ~13 0 11895.44* 41 11
7 P 11475.77* 37 -19 0O - p -
-] 0 11466.59 17 o [ —— ] -
O- 2 BAND
2 0 P - 0 -
3 P ——— 0 -—— P -
4 o} -—- P - o] -——
5 P - o - P -
(=] 8] - P - o] -
7 P 8912.87* 80 3 o] -—- P -
1- 1 BAND
1 P 0 P 13263.95 658 (<]
2 o P 13203.89% G4 10 0 13298.93 60 1
3 P 13116.30 48 9 0 13208.51* 71 -3 P 13334.43 50 5
4 Q 13082.989 55 (8] P 13414 .10 03 T o] 13369 .89 49 -4
5 P 13071.09* 50 3 0 13219.85 54 o] P 13404.70 48 4
4] 0 13080.14* 5% 4 P - 0 13438B.15 32 4
7 P 13028.68 31t -4 8] - P -
8 o] 13009.36 35 -4 P -——= 0 -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3F2Cc*

33d) 'ap - CQp) 'OF

N®

NOU AQN = AR HON NOU S ON - O h N -~

AUHWN -

SYM P-BRANCH

TOoOTOUO U OTvOTOT TOTO VOO

QUVovwov

2C~

I3 0-C

0983 .07 24

14639,
14610.
14580.
14850,

13052.
13027.
13003.
12880.
12957.

115319
11641,
11492,
11475,

416G
o4
69
BG*

13
3%
a6*
17
10

.61

17
68
77*

20
37
33
37

47
55
51
S0
34

23
30
24
37

-2
-4

-2

SYM Q-BRANCH

ovaoUvovo TCUTVOUVO (e Ralh-Ro kYol oOTvOvTOo

vTOvVOTUVO

2C

+

2~ O BAND

16365, 56

16339. 86

2- 1 BAND

14726,
14725 .
14723.
14720.

73
G4
70
55

2~ 2 BAND

13136.
13138,
13141,
13144,

36
58
16
22

2- 3 BAND

11612 .80
11618 .84

11630.53*

i5

42
47
37
37

57
65
595
56

32
43
40

-5

~-19

- -

-4
-2
-2

Continued
0-C  SYM R~BRANCH
2C~
p ——
o Ep—
P -
0 ———
s -
P -
) -
P ———
0 - -
P - -
0 -
P -——
P 14786.90
0 14816.06*
| 14844 .01
0 14870.63
P - ——
0 -
P 13194, 28+
0 13225.58
P 13256.97
0 13287.95
P 13317.72
0 13346.61
p -
P 11668.45%
o 11701.83
P 11736.48
0 -
P J—
0 ———

1% 0-C
47 8
51 10
20 3
23 1
65 1
63 o]
51 -2
49 3
22 -17
36 -5
41 11
36 o4
24 -3
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3F-2C*

J(3d) a7 - C(Qp) 'TIF

Continued

N" SYM P-BRANCH

2c-
1 P

2 o

3 P -—

4 0 ——

5 P 17672.49

1 P

2 o

a P 16099 41

4 O 16064.68%
5 P —

1 P

2 0

3 P 14512.41

4 o -—

1 P

2 0

3 P 12991.95

4 (v} 12965 .79

t P

2 (s}

3 P 11537.07

4 0 11515.22

5 P —

6 O 11476.26%
1 P

2 o0

3 P 12935.85

Is

32

36

39
50

32
32

86

3%

-10

SYM Q-BRANCH

TOVAQUOO TOvUTO TOTO QUlvQo 0OUVOvTVO

03O

2C+

3- O BAND

3- 1 BAND

16187, 13

16159 .77

3- 2 BAND

14596 .63

3- 3 BAND

13073. 13
13073.47
13077 .63

3- 4 BAND

11612 .09
11615 .85+
11619.50

4~ 4 BAND

13010.81
13008 .37

I§ 0-C SYM R-BRANCH

45

42

57

53

30
54
32

53
€5

-3

[CR A NA]

-

-~

QvTOTOoTvT avaQm QUo7 TQUOT TOQOUTQOUO

TOoOv

2C~-

16246 ,99*
16294 .21

14654 ,66*
14680, 16*

14727.,18

13156.43
13183.64
13210,98*

11668 .45*
11608 . 30%
11728.86

13067, 19*
13090 .89

I5 0-C
65 -19
a8 2
51 8
47 2

(o]
63 4
53 -2
4% -8
41 -5
I8 e
22 (o]
62 -1
62 o}
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

2a-2c*

a(2s) ¥z} — c(2p) 0

N" SYM P-BRANCH s 0-C SYM Q DRANCH 15 0-C 3¥YM R-BRANCH ) 4] o-C
2C+ 2C~ 2C+
3- O BAND
1 o 5371.56 49 -1 P - [} -
2 P e 0 --- P -
3 o 5309.95% 63 9 P - 0 - ——
4~ 1 BAND
1t 0 --- P -—- ‘o -
2 P - 0 - 3 ——-
3 0 —— P —— O 5444.36 56 -6
4- -2 BAND
10 - P ——— 0 -
2 P —— 0 —-- P ——
3 0 3627.82 52 4 P 3714.84° 3% 15 o -
5~ 3 BAND
1 o ——— P - 0 -—
2 P —— 0 —— P ——
a a G 17.582 126 -9 I —_— a —
3a-2¢* h(3s) 3zF — c2p) 0F
N" SYM P-BRANCH I5 O0-C SYM Q-BRANCH IS O0O-C SYM R-BRANCH % D-C
2C+ 20~ 2C+
2- 2 BAND
i 0 16903.62 135 0 P 16933,10 36 -1 O 16991.82 4% -3
2 P 16876.07 2 0 16934 .91 4q P 17022.%8 45 [e]
3 8] - P 16937 ,.53* 36 13 o] -
4 4 16824.29 26 -5 O 16940.64 -2 P —-———
5 0O 16798.99 34 3 P -——- 0 -
3- 3 BAND
1 o 16861.16 42 o} P 16888 .69* ~1 O 163943.73 39 3
2 P 16833.66 36 2 0O 16888B.69* 1 P 16970.85 40 k]
3 0 16806.34 40 -3 P 16888.62 SO 1 0O 16987.39 40 -4
4 P 16779.23 30 -7 [v] 16888, 39 1 P -
5 Q 16752.47 32 4 P - 0 -
4~ 4 BAND
1 0 16815 .77* 43 o P 16842.09 37 o} Q 16894 .55 35 -1
2 P - 0 16841.53 46 1 P 16918 . 80* 30 -8
3 o] 16761 .98* 46 5 P 16840.56 38 O 0 bttt
4 L4 16734.86 34 o] (4] 16839 . 17* 54 7 P 16967 .82 23 2
S (o] 16707 .91 36 (o} P 16837.23 28 -1 (] -
(] P 16680.86 26 o] o] - P -
4- 5 BAND
1 (o] 15374.88 42 -5 P 15401.25 o [u} —-—
2 [ - o 15402.50 2B O P -——
3 o - P 15404.38 25 o} (o] .-
4 P ——— 0 15406.84 34 o] P -
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G861 ‘L "ON ‘V1 "[OA ‘ereq “Joy "wey) 'shyd p

3b-2a e(p) °Zf ~ a(29)%z] 3b-2a e(3p} 3=} — a(29)%z] Continued
N" SYM  P-BRANCH 1S 0-C R-BRANCH I5 DO-C N" SYM  P-BRANCH 15 O-C R-BRANCH IS5 0O-C
O- O BAND O- 4 BAND
o O 11676.18 79 1 o o0 -—-
| P 11615.56 73 o 11696.42 76 1 1 P ——— ——-
2 o 11575.42 92 1 11709.84 86 2 2 0 - 4872.24 32 -4
3 P 11528.92 BO -1 11716.42 74 o 3 P - ——-
4 o 11476.26* 86 o 11716.16 79 -1 4 0 4670.39 29 26 ---
5 P 11417.68 70 -1 11709. 10 1
[ o 11353.39 69 -2 11695.29 66 -1 i- O BAND
7 P 11283.69 54 1 11674.85 53 -1
8 o 11208.81 45 -1 11647.90 55 1 o o 13163.42 62 o
9 P 11129.07 36 -1 11614.61 37 2 1 P 13103.86 56 -1 13181.55 59 1
ic  © 11044 .77 35 1 11575. 13 -2 2 0 13062.65 71 -1 13191.82 71 2
1 p 10956.11* 60 -3 11529 .63* 32 -2 3 r 13014.06 61 o] 13194 .28* 65 Y
12 0 10863.61 46 -2 11478.34 35 -1 4 0 12958.25 74 1 13188.69 61 -1
i3 P 10767.38 32 -t 11421.52 25 -2 5 P 12895.41* 62 -5 13175.35 51 -1
13 o 10667.75 38 o} 11359.31* 32 -2 6 0 12825.93* 62 -1 13154 .28+ 52 -2
1S P 10564 .82 48 -2 11292.05 23 -2 7 P 12749.93% 54 -2 13125.60 36 -1
16 o -—- t1219.86 23 2 8 o0 12667.77 5t -5 13089.40 31 -3
7 P ——— 11143.03 16 o s P 12579.79* S9 -4 13045.94 21 -4
18 o - 11061.71 27 0 10 O 12486.25 37 -5 12995.36 56 -4
19 P -— . 11 P 12387.43 29 -4 12937.93* 52 2
20 © - 1C886 .83 28 12 o© 12283.83 40 -5 12873.70 22 -4
21 P - 1¢793.50 23 13 P 12475.65% 92 o 12803.05 17 -5
14 O 12063.08* 29 -6 -—-
O- 1 BAND 15 P 11946.56 21 16 12643.47 29 -2
16 O 11826.33 28 2 12554.99 23 0
o o 2861.25 63 -2 17 P 11702.80 23 o 12461.12* 41 -3
1 P 9801.83 ag o 9882.69 56 1 18 0 11576.35 25 I¢] -
2 o 9764.01 58 (¢} 2898.43 80 1
3 P 9720.99 S5 o 9308.49 64 t 1- 1 BAND
1 o] 9672.98 65 2 €912.87* 80 0
5 P 9620.15 58 1 9911.55 59 1 o o 11348.52 66 o
6 0 9562.74 66 o 2904.63 66 (o} 1 ] 11290.14 66 o 11367.81 65 L]
7 P 9500.95+ 64 -1 ¢892. 14 41 o 2 0 11251.26 70 o 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 ¢851.00 36 2 4 0o 11154.94 &1 1] 11385.38 67 -2
10 © 9292.16* 64 -6 £822.65 39 4 5 P 11097.91 42 o 11377.81 57 o]
11 P -—- £€789.24 36 3 6 0 11035.27 42 o) 11363.62 57 -1
iz o --- €750.95% 43 11 7 P 10967.21 66 -2 11342.90 32 1
i3 P - €708.08 31 o 8 0 10894.18 70 2 11315.77 32 2
13 o _——— ©660.76 37 o s P 10816 .25* 52 3 11282.39 25 2
15 P - €609.1t 27 o 10 0 10733.78 47 2 11242.89 24 3
i5 O - ¢553.40 34 -2 11 P 10647.12 34 3 11197.46 19 -1
17 P -—- ©493.80 28 2 12 o - 11146.31 8
18 o - €430.50 31 2 13 P - 11089.60 20 -4
i3 P -—- 9363 ,60* 65 14 0O - 11027.63 25 -10
L 15 P - 10960.53 18 o
- 16 o ~-- 108688 .58* 35 o
17 P - 10811.91 20 1
18 O - 10730.73 21 o

144
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30-2a
N" SYM
o o
1 P
2 0
3 P
4 o
5 P
6 o
7 P
8 (s
a B
10 o
11 P
12 o]
13 P
14 o
i5 P
16 0.
o [¢]
1 P
2 o
3 P
4 o0
5 P
6 o
o ©
i P
2 ©
3 P
4 o

¢(3p) 32} - a29)%%} Continued
P~BRANCH 15 0-C R-BRANCH 15 0O-C
1- 2 BAND
9602.73 62 P
9545 .47 o] 9623.15 59 1
9508.86 71 1 8638.02 68 k]
8467 .15 &7 2 9647 .27 64 1
9420.48 73 2 89650.92 68 <
93639.07* 68 2 9648.98 62 a
9313.15 71 3 9641.51* 66 a
8252 .91 67 4 9628.56 56 kel
918863 68, 2 9610.26 61 4
8120.74* 54 18 9886 .72 48 2
9048 .97 66 3 89588 .06 54 2
8974 .08 56 2 -——
B8YS .20 54 2 9486 .04 49 C
8815.48 36 -1 9442.89 37 5
8732.34 34 [o] g9395.50 42 o]
8646 .81 20 5. 9343.82 35 -3
8559 .70 23: 8287.92 36 -23
1i- 4 BAND
6068.73. 53 1 ——
1- 5 BAND
4649 .22 35 -23 -
4615.76 43 -5 —-——

12244 .28

3b-2a e(3p) 22 —a(2s)’Z) Continued
N" SYM  P-BRANCH IS5 0-C  R-BRANCH 15 O-C
2- 0 BAND

o o© 14583, 13 -4
1 P 14524.66 51 2 t4599.12 51 -3
2 © 14482.40 51 2 14606.21 51 -3
3 r 14431.65 84 -2 14604.40 51 -3
4 0 14372.71 51 3 14593.61 51 -5
5 P 14305.69 42 -1 14574.05 . -3
5 o© 14230.90 o  14545.76 sI 1
7 P 14148.66 42 -1 14508 .77 3T -3
8 © 14059.28 34 1 14463.47+ 51 &
s P -- o

10 o 13860.22. 21 -6 -

11 P 13751.08 23 -20 -

12 0 R -—-

13 P - ——
ia © 13387.70* 24 -2 ---

15 P 13255.29 21 -2 -—-

16 © 13117.75 15 0 ---

2- 1 BAND

o o© 12768.23 71 -1
1 P 12710.89 62 -2 12785.40% 67 -2
2 0  12670.95 74 -3 12794.83 74 -1
3 P 12623.72 73 -1 12796.47 65 -2
PR 12569.37 74 -1 12790.37~ 72 1
5 P 12508.11 68 -4  12716.53 S5 O
6 o 12440.22 80 -1 12755.06 56 -2
7 P 12365.98 &7 3 12726.13 38 5
8 0 12285.57 66 -2 12669.71 36 -2
s P 12199.42- 60 1 12646.13 37 1
10 © 12107.73 46 -1 12595.48 27 -1
11 P 12010.84 30 O  12538.08* 55 9
12 0  11908.99* -1 ---

13 P -2l ——

14 0 - ——-

15 P ——- 25 o
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3b-2a e(3p) 3T — a(29)%z) Continued 3b-2a e(3p) 3ZF — a(25)zy Continued
N" SYM P~BRANCH I5 O0-C R-BRANCH I5 0O-C N" SYM P-BRANCH I5 0O-C R-BRANCH 15 O-C
2- 2 BAND 3- 1 BAND
o] 8] 11022.43 31 [+ o] a 14120.06 58 0
1 P 10966.20 56 -4  {1040.76 31 1 1 P 14063.82 53 1  14135.10 56 -2
2 0 10928.58 B84 1  11052.45 35 2 2 0 14022.81* 74 1 1413134 65 O
3 P 10884.75 77 1 11067.50 31 O 3 P  13973.43* 60 O  14138.72 55 -2
4 0  10834.991+ 92 1  11055.91* 33 3 4 0 13915.89 74 1  14427.32 58 O
5 P 10779.31 73 2 11047.69 29 2 5 P  13850.40 56 O  14107.18 48 1
© o 10718.08 79 [o] 11032.94 29 1 [ o] 13777.19 58 o] 14078.38 48 3
7 P 10651.63 54 4  11011.85% 22 13 7 P 13696.59 0  14041.04 28 1
8 0  10580.09 49 3 -2 8 0  13608.84* -2 13995.32 30 O
9 P 10503.87*% 74 13 - 9 P 13514.37* 40 1 13941 .41 18 1
10 o 13413 .34 28 1 13879.46 22 (o}
2- 3 BAND
3~ 2 BAND
o o 9344.17 65 1
1P 9289 10 58 23 9363.60% 65 2 o o 12374.24 79 -4
2 o 9253.65 71 o 9377 .52 1 1 P 12319.14 72 o 12390.44 76 -1
a p 9213.15 67 1 9385.96* 71 6 2 0  12280.37+ 90 -2  12398.93 90 O
4 0o 9167.75 72 2 9388.73 71 2 3 P 12234.44 82 O  12399.73 74 -2
S P 9117.63 65 o] 9385 .96* 71 -5 4 0 12181.40* 91 0 12392 .85* 79 1
6 o 9063.03 69 2 9377.83* 93 -3 5 P 12121.51 75 -3  12378.31 65 O
7 P 9004.14 67 -1 9364.29 59 1 6 0  12055.06* 77 2  12356.22% 66 2
8 5} 8941.26 66 o] 9345.40 62 o] 7 4 11982.23*% 64 o] 12326.67 47 o]
° P 8874.56 57 -3 9321.30 52 0O 8 ©O 11903.36 63 3  12289.79 43 O
0 o 8804.40 55 1 9292.16% 64 2 9 P  11818.69 42 O  12245.73 29 O
1 p ZLl 9258.01 45 -9 10 ©  11728.51 40 O  12194.64 30 O
12 o - 9219.27 65 2 1P --2 12136.71 33 -2
13 P -— 9175.59 36 2 12 o ——- 12072.16 31 -2
12 o - 9127.59 48 2
3- 3 BAND
3- O BAND
o o 10695.97 35 -1
o o 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 [s] 10605.48 4S 1 10723.99 36 -2
2 0  15834.19 44 -1  15952.74 47 O 3 P  10562.83 33 -t  10728.14 28 -1
3 P 15781.36 39 -1  15946.66 37 -2 4 0 10514.23 41 0O  10725.66 30 -1
4 © 15719.18 44 O  15930.61 41 -1 5 P  10459.89 35 1 -
S P 15647.90 34 -5  15904.71 30 -1 6 0  10399.96 34 -1 -
€& ©0 15567.85 36 -1  15868.98 33 -4
7 P 15479 .28 22 -3 15823, 70* 29 -5 -
8 o0 15382.54 25 O  15768.99 21 -1
8 P 15277.92 28 -5  15705.21 18 20
10 o 15165 .86 19 -1 15631.99 -1

82¢
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-

3b-2a e(3p) 22} - a(29)’z; Continued 3b-2a e(3p) *=F — a(25)’z} Continued
N" 5YM P-BRANCH IS5 0-C R-BRANCH IS5 0O-C N SYM P-BRANCH 1S 0O-C R-BRANCH 15 0O-C
3- 4 BAND 4- 2 BAND
o] o] . 9083.9t 66 2 o] o 13657. 15 48 1
1 P 9030.99 62 2 8102.32 64 4 1 P 13603 . 10+ 48 -1 13671.18* 50 1
2 o) 8996.68 &8 2 9115.21 66 1 2 o] 13563 .26+ 48 -2 13676.45 50 o
3 P 8957.31 65 2 9122.62 64 2 3 e -2 13672.94* 48 -1
4 (o) 8913.07 65 2 9124 .50 66 1 4 o 13458.95 74 3 13660.73* 48 1
S P 8864 .09 65 1 9120.74* 64 -11 5 4 13394.73 59 -1 13639.84 48 3
6 0 8810.64 65 O 9111.83 65 3 6§ ©  13322.93* 62 1 1361D.25 48 -4
7 P 8752.94 51 4 9097.39 63 5 7 P 13243.74 SO 1 13572.34 35 3
8 o] 8691.13 50 (o} 9077.65 66 o} 8 o 13157 .44* 53 2 13526.03 3% o]
9 P m=- == g P 13064.34 28 1 13471.70 24 3
(¢} s} - 9022.69 58 3 10 a 12964.75 27 O 13409.85 24 (¢}
3- 6 BAND 4- 3 BAND
(o] 0 - o o 11878.85 72 -2
1 P 6003.21 52 -17 - 1 P 11925.93 €6 -1 11993.99 69 -1
2 o $973.45 61 9 - 2 ] 11888.34 79 -2 12001.43 78 -4
3 P $5940.42 43 3 -—- 3 P -— 12001 .34 -1
4 o 5904 .63 58 -2 - 4 [s} 11781.73 BO -2 11893.54 70 -1
5 P 11733.08 71 o 11978.13 59 -2
3- 7 BAND G o 11667.86 76 1 11955.20 56 -2
7 P 11596 .26 61 -3 11924 .84 34 -3
o © - 8 0  1i518.61 60 -1  11887.22 33 -1
1 P -— 4656.56 49 -13 9 P 11435.14 34 ~4 11842 .5t 25 -1
2 o - 4676 .05 47 5 10 a 11346.20 30 -2 11791.31 34 -1
a P - 4693.05 38 8 11 P 11252.15 21 -1 -2
1 O —— 4707 .58 30 3
4- 4 BAND
4- O BAND
o o -~
o] —-= 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
2 - 17230.24% 32 -2 3 P 10238.01 21 O  10395.82 23 2
4 o 10180.57 18 (8] 10392.36 25 -1
4- 1 BAND 5 P 10137.32 24 4 10382.36 20 1
6 ©  10078.67* 65 15 -2
o © 15402.95 49 O
1 4 15347.75 ©1 -3 15415.83 48 -1
2 0  15305.67 §1 -2  15418.85 55 -1
3 P 15254.16* 51 1 15411.95 47 1
4 0  15193.36 51 -4  15395.19 50 -1
5 P 15123 .59* 51 -1 15368.65 47 -2
6 0 1504507 51 O 1533245 51 1
7 P 14958.08 42 -1 15286 .68 37 1
8 o 14862.89 42 -6 15231.60 37 4
9 P 14760.04% 47 4 ---
(&) o 14649.61 33 4 -

NAHILAZA 40 STIAZT ADHINT ANV NNYLOIdS DINOHLO3TT
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6864 ‘I "ON ‘pL “IOA ‘eleq “JaH "way9 'shud ¢

3b-2a ep) 3=f — a(2s)’s] Continued 3b-2a eGp) 32F —a2s)’zZy Continued
N SYM P-BRANCH 15 O-C R-BRANCH IS 0-¢C N* SYM P-BRANCH IS5 0O-C R-BRANCH I 0O-C
4- 5 BAND 5- 2 BAND
o] o 8819 .80 5O 2 (o] ¢] 14869.06 51 -1
1 P 8769.05 39 2 8837.09 Gt o 1 P 14816 . 0G* 51 -1 14881.02* 51 -4
2 o 8735.78 5O 1 8848.96 62 2 2 (e} 14775.21 51 o 14883.35 51 2
3 P 8697 .48 42 o] 8855.26 57 -1 3 P 14725 .04* 51 -1 11876.32 5t -2
4 o 8654.29 50 2 8856.11 64 4 4 o 14665.85 51 5 14862.02 51 o
5 P 8606 .36 37 o - 5 4 14598 .08 51 -5 14823.45 37 1
S &) 8553.91 38 o 88431 .32 58 4 G o 14524 .31 47 8 14789.21 51 -4
7 P 8497 .23 27 o - - 7 P 14427 .35 47 -1 -—-
8 o 8436 .45 24 3 - 8 (s} 14336.40 37 2 -
4- 7 BAND 5- 3 BAND
o] g -=- o] Q 13190.80* 61 [¢]
1 | 4 5869.36 45 1 - 1 P 13138.89 56 -1 13203.89* 64 [o]
2 0 - it 2 (e} 13100.29 73 o] 13208.51* 74 1C
3 P 5808.33 69 -5 - 3 P 13053.47 63 2 13204.72* 69 -2
4 o 5773.66 57 3 —-—- 4 8] 12998 .65 74 2 13194 .85 O
5 P 12936 .46 58 -1 13161.77* 48 -1
4- 8 BAND =3 o 12869.14 57 -1 13134, 15 52 -3
7 P 12779 .87 42 -3 -
o o - 8 o 12697 .55+ 51 -3 ---
1 P - -
2 0 - -—= 5- 4 BAND
3 P -—-- -
4 o - 4630.31 28 -15 o a 11578.71 65 o
1 P 11527.91 S8 1 11592.90 63 1
5- 1 BAND 2 a 11481.48 70 o} 11599.63*% 69 3
3 P 11447 .91 64 H 11599.17 59 -2
[o] o 16614 .88 34 o 4 o 11397 .45¢ 67 O 11593.66 57 -1
1 P 16560.81* 41 7 16625 .75* 37 2 5 P 11340.67 ©7 o 11568.96 43 -2
2 o] 16517 .58* 51 -4 16625.75* 37 1 G 0 11279.83 48 1 -—
3 P 16464 . 04* 48 o] 16615. 41 8 7 4 11198 05+ 27 2 -——=
4 4] 16400.33* 50 5 16596.53 38 3 8 o 11124 .20 3t -4 -
5 P 16327 .00 45 1 16552.26 47 ~4
G [+] 16246 .39 55 2 16511.38 40 -1
7 P 16141.75 34 3 -
8 o 16041.98 7 -

oee
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5861 ‘I-"ON ‘71 '[OA ‘eleq "joy wayd 'sAud r

3b-2a e(3p) 3z} - a2s)’%} Continued 3b-2a eGp) 32} —.a(2s)’z} Continued

N" SYM P-BRANCH I5 O-C R-BRANCH' IS . 0-C. N" SYM P-BRANCH IS O-C R-BRANCH 15 0-C

§- 6 BAND 6~ 3 BAND
o o 8548 .99 23 o) o 0 14328.07 51 1
1 P 8500.34 18 3 B8565.34 23 4 L - -
2 o 8468 .16 25 ~2 8576.34 31 4 2 0 s =
3 [ 8430.98 19 -2 8582.29 26 o) 3 p 14188.08 55 -1 14329.70 47 3
4 0. 8388:. 97 o -8 858524 27 -3 4 0O 14129 .28 62 -2 v ==
5 [ —=- 8568.16 211 -8 5 P 14061.40 53 o -=-
) ‘ 6 0 13984 .64* 55 -2 —
5- 8 BAND 7 P 13899.30 44 -1 -
) ) 8 0 13805.59 44 -3 -
o] o] 5774.40 51 8 8 p 13703.95 46 4 -—-
1 P -—- 5792.65 49 -~11
2 o] 5699.92 61 ] 5807 .92 65 -6 6~ 4 BAND
3 P 5668 .94 52 -7 5820.33 63 3
4 o] 5635.41 658 -~13 5831.63 51 -13 o o 12715.86 59 -1
1 4 12666.45 54 -0 12727.52 58 -1
6~ 1 BAND 2 0 12628.72 70 -2 12730.25 65 -2
3 P 12582.57* 62 3 1272413 56 1
0 o] 17752.14 29 [o} 4 0 12528 .11 71 -1 12709.17* 61 -1
1 P e 17760.37 26 o) 5 P 12465.61 771 1 12685.40* 59 3
2 0 —-—— 17756, 43 37 2 6 0 12395.29*% 74 -4 12652.88 49 -1
3 P 17598.63 23 1 17740.31 30 5 7 P 12317.46 59 4 12611.72 32 1
4 [s] -—- 17712.02 30 1 8 0 12232.29 67 1 -
5 P - 17671.69 17 o a P 12140.58* 56 1 ——-
[ 8] 17361.93 5 17619.48 20 4
6~ 5 BAND
6= 2 BAND
o o 11168,97 25 o
0 [¢] 16006.33 45 ) t P 11120.54 21 [o) 11181,63 24 1
1 [ 15954°.53 36 -3 16015.68 43 -2 2 O 11084.99 26 3 11186,50 29 1
2 0 15912.45 48 -2 16014 .02 52 2 3 p 11042.06 24 5 11183,.60 21 1
3 P 15859.65 40 -4 16001.29 2 4 0 10991.83 58 1 11173,08% 54 20
4 [¢] 15796 .45 47 -1 15977.48 -5 5 P 10934.69 45 1 11154 .47 2
5 P 15723.156 34 10 15942.82 37. -1 6 0 10870.75 51 3 11128.28° 19 (o)
6 &) 15639.74 38 1 15397.29 36 o 7 P 10800 .49* 59 24 11094,52 18 -2
7 P 15546.77 24 2 15841.02 29 -2 8 0 10723.44 37 2 -~
8 o} 15444 .40 29 -2 - o .
9 [ 15333.06 23 [] -~
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G861 ‘L 'ON ‘L JOA ‘eleq “Jod ‘wayo ‘shyd ‘r

3b-2a e(3p) Tf — a(29)%8} Continued 3b-2a ¢(3p) 32} —a(2)°z} Continued
N" SYM P-BRANCH IS O-C 2-BRANCH I8 O~C N' SYMm P~BRANCH I5 O-C R-BRANCH IS D-C
6~ ¢ BAND 7- 5 BAND
[ o 9686 .26%* 41 I o o 12226 .43 64 o]
1 4 9638.89 34 3 89699 .96 39 2 1 P 12179.24 59 1 12236.69 61 2
2 o 9605.43 47 -1 9706 .98 1 2 © 12142.43 70 1 12238.23 66 3
3 P 9565.65 45 1 8707. 18 51 -4 3 P 12097 .07 65 1 12229.90 60 2
4 0 9519.72 55 0 9700.77 50 -1 4 0O 12043.56 68 3 12213.05 62 3
5 P 9467.84 46 -2 9687.61 41 -2 5 P 11980.97 62 o 12187.11* 48 -1
6 o 9410.18* S4 -2 9667.77 46 i 6 8] 11910.89 63 3 12152.18* 48 2
7 P 9347 .01t 43 -3 -——— 7 P 11832.93 48 i —-——-
8 0 9278.49 48 1 -— 8 © 11747.34 47 1 12057.16 26 o
7- 2 BAND 7- € BAND
o [ 17063.80* 35 1 [o) o ——
1 P 17013.28 25 -3 17070.76* 44 1 1 P -— —
2 o 16969 .96 38 3 17065.,72 38 1 2 a 10662.87 20 -3 10758.65 23 -3
3 P 16914.75 34 1 -—- 3 P 10620.62 31 -7 ——
4 o 16848 .20 36 2 - 4 [+ - -
5 P 16769.37 29 2 16975.52 23 2 5 P —— -
6 o 16679 .92* 35 S 16921 .17 30 0 6 a 10450.31 18 -3 -
7- 3 BAND 7- 7 BAND
0 o 15385.51 47 - 0 o 9324 .68 44 -2
1 P 15336.14% 51 o 15393.58 45 0 1P 9279.58 39 3 9337.03 44 4
2 © 15295.01 51 0 15390.76* 50 -3
3 P 15243.14 59 ) 15375.95 51 -1 8- 2 BAND
4 © 15181.01 51 0 15350.47 51 -3
5 P 16107.67 51 -2 15313.84* 51 0 o O 18032.46 20 3
6 0 15024 .77* 51 -3 15266.09 47 -t 1+ P 17983.31 22 5 18036.74 2
7 P 14931.94 42 -4 15207.29 42 0 2 o 17938.56 28 -1 18027.37 23 -1
8 O 14829.51 42 1 -— a P 17880.71 22 0 18004.53 11 a
4 o 17809.85 31 (] -
7- 4 BAND 5 P 17726.27 25 -2 -——
o o 13773.44* 54 1 8~ 3 BAND
1 P 13725.1% S50 1 13782.59 53 1
2 0 13686 .21 1 13781.97 58 -1 0 o 16354, 21 35 S
3 P 13637.61 48 2 13770.43 53 2 1 P 16306.13 30 4 16359 .58* 32 3
4 1] 13579.82 SO -1 13749.30 74 -2 2 [} 16263.67 43 2 16352.48* 40 2
s P - 13718.06 52 2 3 P 16209.11 42 0 16332.95 32 5
6 0 13435.46 55 -1 13676.73 -3 4 © 16142.67* 45 - 16301.23* 34 o
7 P 13350.10 45 1 -— 5 P 16064 .68* 36 5 16258.44 2
8 o© 13256.14 44 -2 —— s © 15975.52 43 -1 -
. . 7 P 15876.55 33 -1 ———

zee
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G861 ‘L "ON ‘p1 IOA ‘eted ‘Joy “wey sAud

3b-2a ¢Gp) °2} - a(29)°2) Continued 3b-2a e(p) 32} — a2s)’z; Continued
N" SYM P-BRANCH I5 O-C  R-BRANCH 1§ 0-C N* SYM P-BRANCH IS O0-C  R-BRANCH 15 0-C
8- 4 BAND 8- 8 BAND
o o 14742.06 51 -1 o o 8937.68 42 O
1P 14695 .11* 51 2 14748 .55 51 ) e 8894.92 32 -4 8948.44* 48 2
2 o 14654 85 1 14743.63 51 -2 2 o - 8951.95 -8
a e 14603.55 51 -1 14727.33% 51 -2 a P 8824.63 36 -4 8943.44+ 48 -2
i 0 14541.50 51 o 14700.02 51 -3 i o 8779.46% 45 -13 8938.02 52 -12
5 p 14468.77* 51 -6 14662.66 51 a
& o 14386.21 42 1 -2 9- 3 BAND
8- 5 BAND o o 17219.55 41 5
1 P 17173.26 24 1 17221.26 28 1
o o 13195.10 53 3 2 o 17128.97 32 -2 17208.74 a2 4
TP 13149.20 49 2 13202.65 51 1 3 r 17070.76* 44 -5 17181.71 33 -1
2 o 13111.08 59 2 13189.90 56 3 2 o 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 6O 1 13163.76 51 1 6 0 16814.66 24 N -l
s P 12937 .93% 52 2 13131.71 27 1
(5] 0 12861.63* 5% 4 - g~ 4 BAND
7 P 12777.51 34 1 -—-
o o© 15607.41 41 o
8- 6 BAND 1P 15662.25 30 O 15610.24 40 -1
2 0o 15620.17 44 -1 15599.88 47 -1
o o 14742.34 54 -1 3 p 15465.28 40 2 15576.21 3s 4
TP 11667.56% 57 & 11720.96 74 O 2 o 15397.70 45 -4 1553318 44 1
2 o 11631.53 63 -1 11720.35% 79 © 5 P 15317.70 47 & 15483.74 32 4
R 11586.66 57 O  11710.48 44 3 6 o 15225.34 47 2 -l
4 0 11533.10 62  © 11691.65 40 O 7 P 15120.78 37 a -
s P 11471.05 55 -4 11664.84 36 -4
e o 11400.87+ 55 -10  11634.64 -2 9- 5 BAND
7 P 11324.26 25 -3 -
8 o 11245.28 17 -10 — o o© 14060.43 47 2
1P 14016.34 43 ©O 14064.35 45 P
8- 7 BAND 2 o 13976.41 53 1 1405513 51 2
a P 13924.72% a8 -1 14035.68 44 3
o o 10203.31 21 -3 a o 13861.27 55 -17 14002.82% 52 -5
1P 10249.43 24 -7 10302 .94 21 -2 5 P 13786.75 47 2 13957.82 32 4
2 o 10215 63 23  ~1 1030446 30 1 6 o0 13700.76 48 5 13900.25 34 -1
3 p 10173.80 20 -3 o 7 P 13603.58 40 O ool
i 0o 1012453 33 -3 10283.12 23 1 8 o 13495 .40 o -
5 p 10067.80 27 O - e —
6 o 10004 .05 24 1 —

NNIY31LN3A 40 STIATT ADHIANI ANV ANHLI3dS JINOHLOITI
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G861 ‘L "ON ‘P "IOA ‘ei1ed "JoH "wayo 'shud ¢

3b-2a eGp) =F - a29)’z; Continued
N" SYM P~BRANCH I5 O-C R-BRANCH 15 O-C

9- 6 BAND
(o] s} 12577 .78* 65 9
1 P 12534.65 42 -1  12582.57% 62 -9
2 0  12496.88* §7 O  12576.57 54 -2
3 P 12448.36 €1 O  12559.27 47 O
4 o} 12389.32 67 -2 12530.76 49 -1
5 P 12319.89* 59 -2 12490.91 41 -5
6 0  12240.20 60 1  12439.65 42 -9
7 P 12150.32 42 -5 -
8 o 12050 .45 -1 -—=

g~ 7 BAND
o o 11158.63 18 -5
1 P 11116.71 18 5 11164.39% 17 -27
2 o 11080.87* 33 -11 11160.68 18 -1
3 P 11035.63 20 o] 11146 .49* 31 -5
4 o 10980.82 35 2 -t
5 P 10916.60 30 -2 -
6 Q 10843.15 383 -1 -—-

8- 8 BAND
o © 9803.00 23 -2
1P - 9810.08 -4
2 ) 9728.55 29 -1 9808.28 31 1
3 b 9686.26% 41 ~11 9797.29 26 1
i o 9635.73 37 -10 9777.17 34 -9
5 4 9577 .35 26 1 -

10~ 3 BAND
o a 17956.29 18 -1
1P - 17953.82 12 -3
2 ©0  17865.81 31 2  17934.82 23 -3
3 P 17803.39 19 -2 i7899.16 19 4
4 0 17725.07 25 o] -
S 14 17630.89 i8 4 -

3b-2a e(3p) 32} — a(29)%3; Continued
N SYM  P-BRANCH 15 O-C R-BRANCH 15 0-C

10- 4 BAND
o o 16344.24 33 3
1 P 16301.23* 34 5 16342.97* 36 12
2 o 16257.02 34 4 16326.06 35 2
3 P -—— ——
4 o 16124, 14% 66 25 ——-

10- 5 BAND
(o3 0 14797.18* 51 -3
1 P 14755.24 51 -3 14796.95 1
2 0 - t4782.28 51 2
3 P - -
4 D0 14587 .64 5 —

10- 6 BAND
o o 13314.48 45 -1
PR 13273.58 42 -1 13315.26 44 o
2 o 13233.70 51 2 13302.71 49 -3
a p 13180.99% 49 3 13276.60* 57 -7
4 o 13115.47 -2 13237.02 43 1
5 P 13037 .29 -2 ——
6 0 12946 .43 48 0 ——

10~ 7 BAND
o 0 11895.44* 41 -4
1P 14855.59 34 o 11897.27 37 1
2 o 11817.79 B4 1 14886.84 50 o
a P 11768.24 46 1 11863.96 32 2
4 o0 11706.967% 59 1 14828.47 34 o
5 P 11534 .01 44 -1 -

10- 8 BAND
o o© 10539.84 2
1P -— t0542.71 23 -1
2 o© —— 10534.51* 35 3
3 P 10419 .01 20 4 10514.67 17 -1

10- 9 BAND
o o 9247.91 34 2

vee
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§861 ‘L "ON ‘¥1 "IOA ‘Ejeq "JoH "woey9 ‘sAud r

N©

BWKN O (LR AN Y e ]

WU WA . QO A D2WN -0

N s N - O

4b-2a

SYM

QUVOUVAUQ VQUVOTO QUvamvO OVQUTAVO

VOoOUOoUvo

P-BRANCH

20512.41
20473.50
20429.37
20379.99
20326.77%
20268.36

18698 .69*
18662 .01

18576.67

22064 .65
22024 .27
21977 . 41>
21924 .26
21865.05

20250.92
20212.89
20169.47
20120.84
20067 .58
20010.49¥

18506.21*
18470.47
18430.47
18386 .53*
18338 .88

IS

o-

54
44
25
49
i5
10

o-

20
38

44

25
49
44
39
18

i{-

20
44
25
39
a9
54

1~

54
44
35
44
25

f(dp) 32} ~a(2s) 32}

g-C

C BAND

O-08Q

-2

1 BAND

-5
-3

O BAND

-10

1 BAND

-1
-4
-2

2 BAND

-1
-2

14

R-BRANCH

20574 .20
20596 .84
20613.60*
20625.41
20631.17
20633.08

18783 . i6
18802 .15
18817 .39+

22125.07
22144 .89
22157.81%
22163.90

20310. 14
20331. 13
20346 .49%*
20355.93

18564 .54
18586 .51
18604 .06
18616 .95*

15 o-Cc
54 -2
54 -1
59 4
48 o
54 a
30 o
35 4
49 -1

-8
44 2
a3 -1
43 -3
44 2
30 -1
25 -4
44 5
15 -1
44 20
39 1
a9 3
44 )

4b-2a fl4p) 3=F — a(2s) 337

N" SYM  P-BRANCH
o o

1P -

2 o© 23509.86
a p 23460.83*
a o 23404 .40
o o

1 P 21737.60
2 0 21698, 49%
3 P 2165313
4 0 21601.18
o o

1 P 19992.93
2 o 19956 .08
3 »p 19913.96
4 0 19866 .66
o o

1P 18315.75
2 o 18281.16
a P 18242 42*
4 O 18199 48

15

=

45
34
30

39
49
a4
a4

44
54

54

o-C

O BAND

-2
-3
-4

1 BAND

21

2 BAND

Qw0

3 BAND

R-BRANCH

23610.64
23628 .33
23637 .98

21795.75¢*
21814 .62
21826.62

20049.93
20069.91
20084 . 18*

18371.63
18392.71
18409 .28

Continued
1s o-C
42 o
as -1
36 -2
54 1
49 1
54 2
49 o
‘49 -3
54 -1
49 -3
44 -5
a9 1

WAIHILNEA 40 STIATT ADHINT ANV WNHLI3dS JINOHLOTI3
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336 FREUND, SCHIAVONE, AND CROSSWHITE

2c*-2a c(2p) M — a(2s) 33

N" SYM P-BRANCH 15 O~C SYM Q-BRANCH IS5 O0-C SYM R-BRANCH 15 0-C

2C+ 2C- 2C+

3- o BAND

o © o o 4727.13 32 O
1 P P - P 4748 .34 25 -23
2 0 - o -— 0 4763.94 22 24
3 p - P - P -
4 o -—- s ~--= o} 477%.04 28 -10

3ct-2a dp) 30 — a(2s) 3zF

N" SYM P-BRANCH I5 O0-C SYM Q-BRANCH I5 0O-C SYM R-BRANCH I5 0-C

3c+ 3C~ 3C+
O- © BAND
o] o [} 0 16695.89 2
1 P P 16662.13 66 1 P 16721.97 62 -1
2 0 165985.12 62 1 0 16654 .55 74 1 o 16744 14* 69 -1
3 P 16554.50 59 [e] P 16643 .19 67 1 P 16762.32 59 o]
4 o 16510.60* 67 1 D i6628. 11 71 -1 o 16776.36 63 O
5 P 16463.59 59 (o) P 16609 .40* 59 -1 P 16786.20 50 -2
-] 0 16413.60 63 (o) 0 16587.12 &1 1 O 16791.84 52 [o]
7 P 16360.81 52 [¢) P 16561.32 48 (o] P 16793.19 41 o
8 0 16305.36 53 o] o 16532.14 49 o] 8] 16790.26 43 (o]
9 P 16247.42 43 1 P 16499 .68 39 -2 4 16783.01 32 e]
10 o 16187 . 13* 45 [¢) Q 16464 .04+ 48 -2 o 16770.82 36 -6
11 P 16124 .56 o P - P 16755 .94 13 o
12 o 16080. 113 27 s [a] 16383 .71 o] o ———
13 P -—- P 16339.38 32 [o) P -—=
14 o] - 0 16292.33 36 ¢ 0o ---
15 P - P 16242 .75 30 -2 P -
16 [s] -— 0 16190.87 34 [o] [s] -
17 P - P 16136.73 24 (o) P ---
18 o] -—- 0 16080.43* S8 -2 o] ~—=
19 P -—— P 16022.21 22 P -—=
20 o -— 0O 15962.14 24 o] -—-
O~ 1 BAND
(o] o 0 o 14881 .02* 51 5
1 P P 14848 .38 51 -1 P 14308.27 51 2
2 0 14783.69 51 -2 O 14843 .12 SH1 -2 0 14932.75 S1 o)
3 P 14746.55 47 -1 P 14835.24 51 o) P 14954 .37 47 -1
4 0O 14707.28 51 -1 0O 14824.83 51 1 O 14973.04 47 -2
S P - P 14811.88 42 2 P 14988 .67 42 o]
<] o] 14622 .94 47 1 o 14796 .44 51 o] o 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 0O 14758.46* 47 [¢] 0 15016.65 37 7
9 P 14483 78* 19 -2 P 14736 .12 37 3 P 15019.54 42 14
10 3/ --- G 14711.53 51 1 [¢] -—=
0O~ 2 BAND
(o) 0 [s} o} ———
1 P p - [ -~-
2 o] --- 0 13100.74 25 1 0 -—-
1- O BAND
(o] a] o] 0 18308.37 59 -1
1 P P 18274 .70* 59 5 P 18332.24* 59 1
2 0 18207.70* 59 8 Q0 18265.28 59 a7 Q0 18350.85 59 2
3 P 18164 .76 42 1 P 18250.38 59 1 P 18364 .08 59 1
4 C 18117 .36* 49 -1 0 18231.03* 59 o] 0 18369.48 59 3
S P 18065.38 45 P 18207.01 58 -1 P -——=
S 0O 18006.71 46 1 0 18178.38 58 -2 s ---
7 P -—= P 18145 .2¢ 26 [o} P -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3ct-2a

N* SYM P~-BRANCH

3C+

16396.21
16356 .82
16314 .06*
Te2l. 18
16216.04
16176.09
16119 .45
16062 .63
16004 .02

VONANTDWRN =0

0OUVCTVOVOTUOTOUVUOTA

14653 .80
14617 .81
14579, 59
14538.90*
14493 ,89*
14413 .92
14367 .00

“QOWENOUDWN+O
VQUVCTVOTVOVOTR

- -

12978 .71
12946 .22
12912 .44

OUbhwrn -0
oOvOTUoUO

19756 .51

1966 1,93

BEWN QO
ovaQmvo

17945 . 13*
17803 .95*
17858 .63
17809.28
17756.03
17699.04
17638 .45
17574.42
17507.13

COBNATDIWNO
QUVQUOUTYUOo0OTUOTOo

16202.75
16124, 14*
16080 .43*
16033.89
15984 .68
15932.92
15878.73

“«QOUINAADUN=O
TOVOTVAOTOTATO

-

15

63
61
68
L-18)
62
51
52
41

45

51
51

51

27

44

39

51
48

45
48
35
38
26
28

62

66
58

47
51
37

0~-C  SYM Q-BRANCH

-18

! 1}

WeaaataQ=20=+0

(87

i

e Y

009000 TOTOUVO TR

TOTCIVOVOTVQTO

ovovaQUuUo

QTOCTO

CTVTOTVOUVOUOTQ

TOVOTIOVOTOTVO

ac-

- 1 BA

16460.
16453
16442 .
16427 .
140N .
16387,
16362 .
16334 .
16302 .
16267
16229
16146 .
16100 .

ND

87
50
13
73
LR}
7
83
09
a9
GO
a0

X
fa

1- 2 BAND

14716 .
14711,
14703 .
14693 .
14680.
14665 .
14648 .
14028 .
14606 .
14582 .
14556 .

1- Q@ BA

13039 .
13036 .
13031 .
13026.
13018,
13010,

2= O BA

19823 .
19811,
19793,
19770,

2- v fin

18009
18000 .
17985 .
17967
17943
17915
17883,
17836,
17806
17761,

? 2 BA

16265,
16257 .
TG0 a6
16232,
16214
16193,
16169 .
16141
16110,

26
1
44
26
60
6O

18
5.3
74
86
Be

N

1t
i3
B3
a7
TH
6N

Ny
57
59
a9
4y

ND

70

+

.

19 -

a9

11
(533
73
38
BO
O3
an

N

OH
g1
s

64

.83

59
06

.29

35

15

19

149

A4
49
49
ey

54
52
54
58
a8

ER]
34

-

28

55
74
89
69
58
58

44
33

d3p) 05 — a2s) z

0-C

[UUSUREN QNN e

V]

joxe]

Tz

1

WO e NON =N

I

Zw

~ - -

N

NOC &

NMNDO s b O

Continued

SYM R-BRANCH

3C+

-~

16493 46
16518 .48
16539 .53+
16556 . 12
16566 .17
16386 .67
16588 .93*
16589.31
16586 .04

WMOVOTVOIVOCTVTT TOD

-
=]
i
1
1

14747 .65
14773.82
14797 . 18%*
14817 . 14%*
14831.68
14857 .79
14866 .77
14874 .96
14880 .47

TOoVCOWOoOTCTWOTE

13096 .65
13122. 14
13145.52
13164 .52

0WAv90TO

19857, 31

19895, 49

VOO

18042, 40
18065 .70
18084 .09*
18097 .63
18106 .17
18109.66*
18107 .89
18089 .06
18071 .87

CUVOVOVOUVOTO

16296 .59
16320.98
16341 .71
16358 ,69°
16371.69
16380.79*
16385 .82+*
16386 .78
16383.63
16376.20
16364.45
16348 .47

VOTVOTVATOITAQUVO

I5 0-C

69
64
70
63
65
@47
49
39
40

19
27
23

39
39

56
51
55
46
49
42
36

28
19

67
61
66
50
58
45
46
35
40
28
31

-2

-1

NaO ==

-2
-1

-1
-1

-2

-1
-6
-2

1
AW2000

I
N W

OQONNOAN-NWQO =

337
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338 FREUND, SCHIAVONE, AND CROSSWHITE

d(3p) ‘O — a(2s) 327

Continued

3c*-2a
N" SYM P-BRANCH
3C+

(o] 0

1 P

2 0 14527 .79
3 P 14493.36
4 0 14457 .00
-3 P 14448 .77
6 [e] 14378 .81
7 P 14337.25*
8 (8] 14294 .10
9 P 14249 .54
100 o0 -
11 P —
12 (o] Eied

o ©

1 P

2 0 12918.97+
3 [~ -

4 0 12855.78
5 F 12822 .99
-3 0 -

7 P -

o} o]

1 P

2 0 19431.63
3 P 19388.17
4 0 19330 59
5 P 19285 .68
& © —

o o

1P

2 0 17689.24
3 P 17649.27
4 o] 17605, 11
5 P 17556 .84
1] 0 17504 .36
7 P ———

8 o© -

g P ——-
1O Q

o o©

i P

2 0 16014 .32
3 P 15977 .69%*
4 o 15837 .92
5 P 15895. 16
6 8] 15849 .22%*
7 P 15799, 13
8 0 15745 .07
9 P -2
10 © ———
119 P
12 [¢]
13 P ——-
14 o -

15

51

24
19

S0
48
56
a7
52

57
57
62
53
57
a4
32

-2
-2

-9
-2

s2COO0N

-2
-2
-3
-2

SYM Q-BRANCH

OTVOVOTOTOTODO

OUeDTOTO TOTYTOTOTO

gUVOTOTOUVLTO

CVOTRQUOTOTVOVODO

3C-

2- 3 BAND

14587
14582

14875,
14565,
14563 .
14538,
14521,
14502.
14481,
14457 .

.85
.86%

14405

.02%*

2- 4 BAND

12976
12974
12969
12964
12957
12949
12939

.Bax
.00*
.83
.27
DT
.16
.84

3- 1 BAND

19496

19484 .
19467,

19444

19416
19382.

.31
74
37*
52
02
i3

3~ 2 BAND

17751
17742
17728
17710
LNA-2-X4
17659
17628
17592
17552
17509

.60
.31
.47
.04
R
.90
.34
.66
.85
.24

3~ 3 BAND

16074

16067 .
16056 .
16042.
16025.
16004 .
15980.
15963,
15823.
158890,
15854 .
15816 .
.28
72

15775
15731

.46

38
84
85
49
83
a8
77
70
66
81

30

15

51
54
51
51
B9

47
42
37
a7

42

50
64
24
26
25
19
47

S9
54
54
39
49

5%
64
55
58
LX)
27
35
33
28
27

61
69
61
66
52
54
41
40
30
33
27
26

28

0~C

-3

-1
-1
-1

-2
-2

-2

-4
-4

-1
21
-3
14

-3
-2

VOLAOOC W

SYM R-BRANCH

0OTVCUVOUVOUTVOTVOTDO

ovdvwOo7vO °vQTOTOTVQO

TVOTVQOQTQUOTO

CUCTOUVOTOUOTVOVO

3C+

14618 .29
14643.81
14666 .75
14687 .02
14704 .50
14749.08
14730.70
14739, 27
14744 7 1*
14747 .00

13006, 22
13032.81%*
13057 .95
13081 .52*
13103.30

19528 .BS
19549 .97
19565.05
19574 .01
19576 . 76%

17783.04%*
17822 .59
1783%.04
17842.03
17842 .68

16104 .79
16128.08
16147 .69
16163.45
16174 .94
16180.93*

15

28
21
25
32

54
49
49
39
44

56

58
48

a8

63
S8
63
54
56
49

-2

|
-2
-1

-1
-1
~5
-3

WWwOOO

PRWONO

-1

-5
-1
-9

-2
-3
-3

-1
-8
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DONAUT LN O

WNNWDHDBIN =0 WNOHDAWN -O

B4 UHWN=C

ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

SYM

OgTwovao30vta OUv0vQTOUD OUVOoOTVTOTVTOTOTVOUO

cvovovoTvO

3c*-2a

P-BRANCH IS5

3C+

1440% .53 51
14372.13
14336 .76 51
142499 .41 a7
14259 .90
14217.31

12861.63* 55
12831.67*% 52
12800.48 285
12768 .50

12735.33 18

19115.12 54
19073 .36 51
18026.51 59
18974.723 54
18917 .99 5S4
18856 .32 49
18788 .84 49

17440. 19* G4
17401,87* 56
173%9.37 55
17313.07 49
17262.93 4g

17150.07* 49

o-C

ANUD = >

N EO

4NNOO

dGp) ‘nF — a2s) ’z}

SYM QO BRANCH
A

3- 1 BRAND

14463 47
144508 6o
14451 32
14441 70
IR A AR
14410 A
14399 O3
14280 07

14337
14312 .82
14286 . GO

QUVoUVOVCTOUOoOUTO

3- 5 BanND

12917 .65
12914 .82
12910.77
12905 .40
12898 .80
12880 .91
12881.810
12871.65

OUOTOUVOTVO

4= 2 Banm

191477 .40+
19166. 10
19149 .24
19126 .85
190989 .03
19065 . 89

owovootOTO

4~ 3 BAND

175Q0. 21
17491 . t7
17477 .68
17459 .68
17437 26
17410.7%

(o Rolh el ek Kal

17345 .15+

s

a6
1N

S
LSO
11

1%

i
[N
[
“

LIS

MR
Gt
1N
Bl
4
AN

11

-

¢

Continued

SYM R BRANCH

3C+

<

14492.76
14517 .10
14538 . 90
14557 .93
14573.79

vocVWeITOITCICT
1
1
1

po)
i
i
i

8] 12945 .74
P 129741.21
0 12995.15
P 13017 .34
0 13037.47
P 13054.31
3] -——

0 -——

0 19208.98
P 19229.32
0 19244 .04
© 12252 QR
0 1925579
P 19252.38
o 19241.76

P -

0 _——

17530.70
17552.22
17569 .14
17581.33
17588.61
17590.73
17586 .74

QUOUQURTCO

'
i
i

15 0-¢C

.

N ) - - b

51
51 -

31 -1

*

26
47

i
KO WN =

59

* 59
59
|4
54
44 -
a4

L 0N~

57
51
55
46
* B0 -
36
39

NO st O

339
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340 FREUND, SCHIAVONE, AND CROSSWHITE

3c*-2a d(3p) N - a(2s) 327 Continued
N" SYM P-BRANCH 15 O0-C SYM Q-BRANCH 15 O0O-C SYM R-BRANCH IS O-C
3C+ 3C- 3C+
4- 4 BAND
[¢] 0 Q 0 15918.60 58 -1
i P P 15889.23* 56 -1 P 15941.20 S1 -1
2 0 15831.35 53 -3 0 15882.38 64 ] 0O 15960.29 57 -3
3 P 15796.22 50 o] P 15872.10 56 -1 P 15975.77 47 (o]
4 0 15758.13 57 -4 0 15858.52 60O 2 0O 15987.43 48 -1
] P 15717.25 49 (o] P 15B41.55 46 -1 P 15994 .97 36 4
© 0 15673.57 51 -2 0 15821.42* 47 -3 0 15997.33* 38 -2
7 P 15626.98 41 o] P 15798.09 33 Q P -
8 0 15576.71 40 -3 0 15771.77 33 -2 0 -
9 P - P 15742 .46 21 o] P -
1o o - Q 15710.30 24 o o -
11 P ——— P 1567%.43 o] P o
12 o --- O 15638.29 20, © O  ---
4~ 5 BAND
o o© o 0 14371.64 51 3
1P P 14343.36 51 3 P 14395.30 51 O
2 0O 14287.6% 47 5 0O 14338.61 51 1 0 14416.59*% 51 5
a P 14255.67 -2 P 14331.59 51 1 P 14435.26% 51 2
4 0 14221.90 3 0 14322 .25 814 5 0O 14451.18 51 4
5 P 14186.31 48 -2 P 14310.65 1 P 14464.00 47 -1
6 0 14142.01 51 3 0 142986.8B6 42 2 0 14472.76 47 2
7 P 14109.81 41 o] P 14280.99 7 P -
8 0 14067.91 40 3 O 14262.95 2 0o ---
4- & BAND
o © 0 o 12888.88 33 -1
1 P P 12861.63* 55 -2 P 12913.63 33 1
2 © 12808.07 29 -1 O 12859.08 46 O O 12937.02 1
3 P 12779,30 28 -2 P 12855.20 30 1 r 12958.81*% 31 -G
4 0 12749,93* 51 16 0 12850.Q09 37 -1 o} -
S P 12719.45 24 -6 P 12843.74* 23 -8 P 12997.07 54 -12
(] O 12688.31+ 31 ~18§ 0 12836.21% 48 -11 D 13012, 19 -3
7 P 12656.38+ 53 -22 P 12827.65 16 -6 P ---
=} [=] - o 12817 . a5 14 -4 (s ——
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 341

3c*.2a d(G3p) IF — a(2s) 3z Continued
N" SYM Q-BRANCH IS O0-C N" SYM Q-BRANCH I5 0-C N" SYM Q-BRANCH IS5 0-C
ac- ac- 3c-
5- 2 BAND 5- B BAND G- 7 BAND
1 p  20543.63 30 -1 1 P 11455 .38 21 4 1 P 14117.58 5S4 (o)
2 0 20530.40 39 3 2 0O 11454 .81 18 -21 2 0 14143.21 62 1
3 P 20510.449* 54 -14 ] %3 14106 .67 54 ]
4 0O 20484 .24% 30 -1 6- 3 BAND 4 0 14098.00 57 0
] P - 5 P 14087.29 -1
6 0 20412.60 5 (] 0 14074.50 45 -1
1 P 20174.18 1 7 P 14059.82 29 3
S 3 BAND 2 Q 20161, 19 145 2 8 o] 14043 .47 24 2
3 P 20141, 84 -1 9 P 14024.7%1 23
4 © - 10 0 14004.21 18
1 P 18866.47* 59 (o} 5 P 20084,18*% H4 5
2 0 18855 .45 89 o 6- 8 BAND
3 P 18838 .97 %9 -1 8- 4 BAND
4 0 18817.08 59 1
5 P 18789.90 54 2 1 P 12763.01 31 -3
6 0 18757.31 B4 ~17 1 P 18563.20 3 2 © 12760.73 41 -5
7 P 18719.9% 39 -3 2 0 18552.43 %9 3 3 [ 127%7.3% 30 -6
8 0 18677.56 44 8 3 P 18536.3% 59 5 4 0 12752.89 34 -14
4 © 18514.93 59 -1 5 P 12747.99 26 -3
5- 4 BAND 5 P 1848B.37 49 4
-] (o] 18456.66 54 -1 7- 4 BAND
7 P 1B420.01 44 -2
1 P 17255.48 51 1
2 [0] 17240 .64 By 8] H- D BAND ] 4 19813.28 39 3
3 P 17233.44 51 1 2 0 19800.60 49 3
4 0O 17215.9% 54 1 3 P 19781.67 39 5
5 P 17194.13 43 5 ] P 17017 .26 48 o
6 0 17168.17 43 2 2 0O 17008.64 57 2 7- 5 BAND
ki 1 17138, 19 29 4 a (2] —-—
8 0O 17104.13 27 -1 4 0 16978.67 53 3
9 P 17066,13 36 o] 5 P 16957 .41 40 o 1 p 18267.37 59 3
0O 0 17024.33 o] 6 0 16932.09 35 3 2 0 18256.B6 59 7
3 P 18241.09% 59 (e}
5- 5 BAND 6- 6 BAND 4 0 18220.21 &9 8
5 P 18194.22 49 4
1 P 15708.53 49 -3 1 P 15535,58 43 [o] T
2 0 1%702.86 57 o 2 0 15529.11 50 1
a P 156492 .86 49 -4 3 P 15519 .41 42 1
4 0 15679.60 51 0 4 0 15506.51 45 -3
5 P i5663.17 39 9 5 P 15490.%4 31 -5
6 0 15643.56 41 2 G 0 15471.%52 32 -2
7 P 15620.92 27 ¢ 7 P 15443.67 32 2
8 D0 15595.30 28 2 8 D 1542514+ o
9 P 15566 .89 2 e e e e et e £+ e 4 et
(o) ¢] 15535.98 (o]
5- & BAND
14227 .88 o
14223, 33 -1
14216 .52 -1
14207 .49* -1
14196.30 -4

14183.00 59 -2
14167 .65* 32 -6

CO~NAUDWN
TAO9O0O00TOO

14150, 26* 41 -8
t413Y.11 19 o]
S~ 7 BAND

1 P 12808.89 30 1
2 0 12807.42 42 -2
3 P t2803.84 30 4
4 0 12788.97 3% 1
5 P 12783.01 23 ~4
1) 0 12785.93 25 -6
7 P 12777.86 18 1
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N SYM Q-BRANCH
3C-

7- 6 BAND

16785.67
16777 .27
16764..72
16748 .06
16727 .50*
16702.99
16674, 21

~N AU H WL -
TOoUvOoOvUTVoo

7- 7 BAND

18367 .65
15361 .39
15351.97
15339. 50
15324 .,06
15305 .98
15284 .36
15260.086%*

NGO D ON
O90TVTOVAOD

7- 8 BAND

14013 .10
14008 .92
14002 .68
13994 .42
13984 .64*
13872.01

DW L WK -
QUgov00

7~ 9 BAND

12722.08
12719.90%
12716.93
12712.89
12707.80

Ut h WA -
vO0070

15

44
=3
44
48
51
15
18

47
51
a7
o1
37

19
42

51
60

54
55
a4

29
51
33
32
21

FREUND, SCHIAVONE, AND CROSSWHITE

3c*-2a

0-C

| -
O=bWOO

i
[o JRERETRNERPR CIE S Y

-2
-3
-5
-10
-15

-4
-10

-4
-5
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dGp) *ILF — a(2s) 327

N"

BNDON - FUH DN - AU B W -

DU BN -

SYM Q-BRANCH

SvQo07v Cvov0© oUvoOvoT

0TOTOT

3C-

8~ 5 BA

18460.
10448 .
19429,
19404,
19374,
19337.

ND

53*
09
59
88
17
74

8~ & BAND

17978.
17968,
17953,
17932.
17907 .
17877.

82
53
14
72
34
05

8- 7 BaAnND

16560 .
16552,
16540,
16524,
16504 .
16479 .

8- 8 BA

15206
15200,
15161
15179,
15164.
15146

81*
69
43
22
a8
28

ND

26
18

.24%

11
86

.38+

15

49
A4
39
44
25
44

41
50
40
42
31
42

42
47
37
42
23
28

W= W=d

-

-3
-5

-4

-1
~6

-10
19
28

Continued

N"

CORNAUTEWN =

-
BDWKR - N = UHLdWN -

AUHAWN = HWN -

HEWN =~

NhWE -

oTOoOvOTv

QUVODOoOTVOTVAT

QUov [= TOvVOT

QUVOov

avoT

VOoOVoU

SYM Q-BRANCH

3C-

8- 9 BAND

13915. 24
12Q14.27
13905. 36
13897 .56*
13887.92
13876 .40
13863, 18
13848 .3%
13832,00%*
13813.69

8-10 BAND

12688 .3 1%
12686, 50*
12683.57
12679, 00"
12675, 10

9~ 7 BAND

17687 .55
17687 .51

8- 8 BAND

16342 . 97*
16335.07
16323.19
16307 . 35*

S- 9 BAND

15051.98%
15046 . 11

15025 .85

9-10 BAND

13825.03
13821. 15
13815,85
13799.56
13788 .85

10- 8 BAND

17423 .59
17413,84
17399, 25+
17379.72

10~ 8 BAND

16132.64
16124 ,94
16113.45
16098 .18
16079 .22

49
56
49
52
42
40
24
21
3t
22

31
39
21
54
15

31
41

36
43
34
47

37
37

47

46
53
47

38
38

43
38
33
35

25

27
33
21

-3
-2
-1
-6

-2

~-12

wa

CO~C

-9
17

-2
-2

-9

oowuw




ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

N

QUBNNN LW -0

-

abwn+0 FUDWN <O OO ARDUN QO [ RN R RS RCRAR Y o) BLARBWN<O

ANAADYN <O

4ct.2a
SYM P-BRANCH 15 0-C
4C+
0
P
Q0 22252 .43 72 -1
P 22212 .33 [a) -3
0 22169.16* 49 1
P 22122.89 39 -2
s] 22073 .64 35 [¢]
P 22021.34% 15 1
0 21966.23 15 -9
P ———
0 -
o
P
0 20441.05% 1
P —_—
0 20365.82 -3
P E——
0 ——
P -———
o e
[s)
]
G 23844 12 44 -3
P 2380t1.91 34 -7
[u] 23755 .06%* 29 -6
P 2370%.17 26 -3
0 23650.70 23 (¢}
P -
0 - ——
0
P
o] 22032.74 49 -1
P 21994 .04 4g lo]
[¢] 21951 .81 44 -1
P 21807 .64 30 -1
0 21860.06 49 3
=3 _—
O -———
)
P
0 20280. 38 4
P  20255.06 b
[»] 20217 .44 15 10
P 20178.79 o}
AV 20137 .88 Q
[s]
P
0 ———
P 23519.20 31 -1
8] 23474 .09 36 -15
P ———
0
P
o 21817.79 44 2
P 21780.22 35 o]
0 21739.74 3% -2
P 21696 .85 7
0 21649 .83 -5
P ——
0 - ——

k(4p) 30F —a(2s) 32}

SYM Q BRANCH

CUVOTOUVO OO0 TVTOUVOUO OvVvOoOTOUVOVO QUVOoOvOQOUTOUVO QUVoTCOVOoOUvOTQ

vOovOTO

QUOQUOUVOUTO

A

o] O AN

22318 9
22310 . 81*
22298 74
22282 .61
22262 a1
22238 99
2221161
22180 .52
22145 .67/
22106 .57

O- 1 BAND

20505. !4
20490.83
20479 .41
20465 .27
20448 .36
20428 .84
20406 .67

1- O BAND

23910.60
23800.37
2388%5.01
23864 .60
23839.34
23809 . 14
23774 .26
23734 .73

1- 1 BAND

22086 .88¢*
22088 .96
22077 .13
22061.39
22041 .87
22018 .59
21991 .56+
21961 .08

1- 2 BAND

20352.22
20346 . 491
20338.09
20326 .77+

L02ZHo . 48

2~ 1 BAND

20Ge4 .
23614 .
23599.
23579,
23554 .

SAEVWL
PRI I

2- 2 BAND

21879.72
21871.982
21860 .34
21844 .99
21825 .73*
21802 .94
21796. 16
21769 .60

15

At
48
s
2

20

et
nHa
A1
“q

A4
15
20

10
a4
i

[

G2
58
24
33
23

49
54
54
54
49
35

0-¢

-~ _
ko

W MR = WG

-~
jo e

'
i

L5
10

-6
~4
- 12

-2
-5
-4
-5

SYM R BRANCH IS5 0-C
AT
0 22353.21 81 1
P 22379 .86 57 2
0 22402.73 56 2
P 92421 66 30 2
0 22436.41 25 1
P 22446.72 48 -2
0 22452.89 19 o
2] -
0 - -
[2d _——-
D ——
0 20538.27 35 -3
P 208566.12 35 1
0 20591.29 39 -2
P 20613.91 44 21
O -
Y —_
o -
') -———
0 -—-
0 23944.,93 50 2
P 23969.43 31 -3
O 23988 .61 23 -7
P 24003.92 19 -1
0 24013.44 -2
r\ -
O ———
P —_——
0 -
0 22130.01 54 o]
P 22155.74 49 1
0 22177.29 35 1
P 22196.00 44 1
0 22210.16 54 o
=3 ——
0 P
P ——
0 ———
0 -———
P 20411.06 10 o
0 20434.88 1
P 20457 .06* 49 6
0 20475.67 -1
P —
o —
0 23657.44 586 o}
P 23680.84 36 6
0O 23699.63 30 -7
p -
0 _———
P - -
0 21911.62 49 -1
P 21936.23 35 o
0 21957.25 -4
P 21974.97 -2
0 21987.63 20 -5
P _——
0 ———
P -—-—
o —

343
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344 FREUND, SCHIAVONE, AND CROSSWHITE

4c*.2a

k(dp) 11 — a(29) 2

Continued

N" SYM P-BRANCH

4C+
(] [}
1 P
2 0 20142.72%
3 P 20108.61
4 0 20072.53
Q 0
1 F
2 0O 23282.49
3 P -——
4 0O 23198.76*
5 P -
[ o -
o} Q
1 P
2 0 21607.56
3 P -
4 0 21531.54
5 P -
6 e} -
7 P ——
o} o]
1 P
2 (o] 19998 .74
3 P -—
4 g 18930.41
-] P ———
6 o] ——
o} o}
1 P
2 0 230%11.07
3 P 22972.18
4 0 228238.30
S P 22882.25
6 0 22831.21
o} o
1 P
2 0O 21402.30
3 P 21366.7%
4 o] 21328.17
5 P 21286.43
6 g 21241.83
7 P —-——
o} o
1 P
2 0 19858.51
3 P 19826, 13
4 0 19791.86
S P 19755.38*
S 8] 19717.28
7 P ———
e} 0
1 P
2 0O 22745.84
3 P 22709.44
4 O 22665.69
3 P 22619.29*
6 o] -

44
35
39

62

39

30

44

49

65
47
44
25

44
49

39
44

44
44
49
49
3g

4%
48
2%

-13
-1
-6

-4
-6
-4

-3

BN=QO

-1
-3

-15
-2

SYM Q-BRANCH

DQUVOVOVO POQUVO0VOTO Qvovaovo ovwovovo VOVQUTATO cvovoTO ovovo

avovovoao

ac-

2~ 2 RA

20202,
20187,
20188,
20177,

NRY

56
Q0
71
78

3- 2 BAND

23344,
23334,
23319,
23300,

23276 .20
23247 . 22%

o2
68
94
46

3~ 3 BAND

21667.

216%9.80

21648 .

21633.30

21614,
21592,
21576,

38
37
54

3%
12

3- 4 BAND

20056,
200580.
20042,
20032.
20018,

20002.80

as
24
85
15
72

4- 3 BAND

23071
23061
23046 .
23027,
23004 .
22975,

4- 4 Ba

21460,
21452,
21441,
21426,
21408,
21386.
21360.

4- .5 BA

18914
18900,
18880.
19877.
19861
tag42

- 4 BA

22803,
22794 .
22780.
22761,
22738 .
22710.

.07
.40

98
91
09
76

ND

02
57
42
73
34
46
93

ND

13

85
46
29

.87

T

ND

15

20
39
15
20

G4
60
36
40

21

44
49
44
44
20
15

48
54
49
49
39
35

60
55
33
30
22

49
49
44
49
39
35
3g

49
54
39
35
29

61
59
31
58

o-C

-1
-1
-2
-3

-
-3
-9
-4
-1

-1
-2
-3
-1

-2

-4

-3
-10

-1

-3
-1
-5

-4
-3
-1

-2
18

-5
-9

-21

-4
-1
-2
-7

SYM R-BRANCH

TOUTODOTVO VOUVOUVOoTO QUTOovOo7vO ovoveva “C VO UVOTO 0TOTOTO ovovo

OTOUTOTVO

4C+

20233.38
20259.04
20282 ,53*

20320.54

23376.233
23398.63

21698.05
21721.47
21741.36
21787 .26

20085 .99
20110.406

23101.60
23122.68
23138.12*
23150.56
23156.99

21489.49
21511.64
21530.23
21544.9¢
21555.72

19942.50
19965.70
19986 .50
20004 .44
20019.43

22833.04

15

25

68
41

44
30
35
15

54
10

80
49
44
28
28

49
25
30
15

54
49
49
35
39

58

-2
16

-2
-2

~3
-1
~2
~2

[eXe]

aHOO0ON

-4
-4
-8

-4

-3
-7
-3

-3
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

4¢*-2a

k(4p) *IFE — a(2s) 32

Continued

N®

DWN=0O PR =0 AWK O N0 OMbhwWN=Q (LSRR o]

-

o0vovo 0vouo avovo [o ] N ] ovovove vovova

ovao

SYM P-BRANCH

4C+

21202.07
21168.82
21129.43*
21088 .24

19722.50

19657.26
19621.30

18306 .65

IS5

35
35
35
30

39

39
49

30

-6

-2

-5
-14

SYM Q-BRANCH

TOowavao

auwovQ QuUoOTo avQuUQ Qwa [al-Ralh: Nalh: Ral

Ovo

4C-

5~ 5 RAND

21257 .91
21250.54
21239.64
21225.86

5~ 6 BAND

19776 .27
19771.08
19763 .28
18753 .69
19740.64*
1972%.33

5- 7 BAND

18358.38*
18355.20

6- 4 BAND

24088 ,96
24077 .58

24038.19
6~ 5 BAND

22543.11
22533.87

22501 .92
6- 6 BAND

2106+.42
21054 .34

21029.67

6~ 7 BAND

19643 .40
19638.42

15

38
49
44
10

49
S4
49
25
44
39

49
44

33
34

21

S0
48

21

35
39

44

44
54

o-C

-8
-7
-2
tt

-4
-1
-1

-8
-6

-0

-1

~11

SYM R-BRANCH

4C+
0 21286.03
P —
0 -
[ ——
0 ————
P. _—
u 19803 .30
P —_——
Q -
P -—
(o] -
P —_—
Lo} ———
Q 18384 .25
P —
0 -
0 -
P ———
0 ——
P J——
o ———
o -
P ———
o -
P -——
(s} -
0 —_———
P _——
[s] ——
[ —_——
0 ———
(o] ———
e _—
Q -

15

39

a9

54

-4

-8

345
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346 FREUND, SCHIAVONE, AND CROSSWHITE

Sc*-2a

N* SYM P-BRANCH 15 0-C

5C+
o o
1P
2 0 24829.38 30 ©O
3 P 24788.97 24 -3
4 o] 214745 .23 28 -0
5 P 24698.54% 45 7
6 0 s
7 P ——-
8 © —--
o o
1P
2 0 23017.97 23 1
3 P 22981.10 24 4
4 © 22942.04 19 2
5 P 22901.04* 79 12
6 0 -
o o
1P
2 o ——-
a r S
4 0 I
[a] fal
1 24
2 0 24602.77 35 1
3 P 24563.22 23 4
4 0 24520.32 25 o0
5 P 24474.21 15 4
6 0 24424.84 15 -6
[»] 0
1P
2 0 22860.37 25 2
3 p 22824.22 25 3
4 © 22785.85 20 1
5§ P 22745.15% 45 -16
6 0 22702.93 18
o o
1 P
2 o ——-
a e ——-
a o ——-
5 P ——
o o
1P
2 0 24381 28 21 A
3 P 24342 .54 20 -1
4 0 24300.42 21 -2
5 P 24254.95 14 -2
L) o -
o o
1P
2 0 22706.29 31 -3
3 P 22670.82 22 -13
4 0 22633.29 19 2
5 P 22593.32 20 1
1< o 225%1. 14 -12

n{dp) *MF — a(2s) 3z

SYM Q-BRANCH

0OvOoOvUvVoTOo TOvoOvTO ovaQvOoOTO [ Ralh el g O30 TO (ol RalhRalh: Rol QUCUVTOoUvOoOvo

0OvoTOvOo

SC-

O- O BA

24895,
24887,
24875,
24059,
24838 .
24814 .
24786 .
24754,

O- 1 BA

23082.
23076.
23067.
2305%.
23041
23023.

1~ O BA

26480,
26470.
26454,
26434,

1- 1 BA

24667 .
246%59.
24646,
24630,
24610,

1- 2 BA

22922 .
22816,
22907
22896 .
22881

2- 1 BA

26188.
26178.
26162.
26142.
26117.

2- 2 BA

24443,
24435
24423,
24408 .
24388.
24365,

2- 3 BA

22766.
22760.
227952,
22740.

ND

ND

27
29
a1
63

.02

514*

ND

97
48
89
14

ND

21
08
96
a2
91*

ND

59
69

.95

28

.68

ND

27
o7
79
54
21

NO

63
75
85
12%
53
23

ND

58*
82
27
8%

15

23
24

20

38
44
3z
38

29
41
30

20

25
30
20
29
23

38
50
38
44
20

23
a3
22
27
14
10

31
26
24

o-C

OOUh S~

-1
-3

!
WNOW

-8
-18

-6
-4
-2

CQOH=DW

NWONYO

SYM R-BRANCH

QUTUOoUVRUVO VOvVOTvTO anvovovo oOvCcUuUoUvo ovova cCvoUOUOQUvOo o0v00VQUVTOVO

ovOoOvQUQg

SC+

24930. 1%
24856.41
24978 .87
24997 .14
25011.20

23115.18
23142.78%
23167 .46
23189.1%

2470002
24724 .86
2474% .76
24762.48

229%4 19
22980. 15
23003 .28*
23023.51+
23040 .44

24475 .10
24498 .58
24518 Q0
24533 .22

22796.81
22821.39*
22843.08
22861.57
22877 .08*

I5

31

25
34
20
14

25
24

feel
27
28
219

34
28
26
20

47
28
26
17

0-C

-1
-6

-4

-2
-1

-1
-2

-5
-9
-1
- 11

PO
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 347
5c-2a n(dp) *ILF — a(2s) 327 Continuved
N* SYM Q-BRANCH 15 0-C
5C-
3- 2 BAND
1 P 25903.51 44 -7
2 O 25893.69 44 1
3 P ———
) o 25899 .07 38 -3
3- 3 BAND
1 P 24226 .43 17 2
2 0 24218.75 22 -
3 P 24207.27* 24 1
4 O 24192.01 16 6
3~ 4 BAND
1 P 22615.46 25 5
2 0 22609.96 23 t
3 P 22601.70 15 -1
4 O 22590.75 -2
6c*-2a u(6p) *NF — a2s) 32}
N* SYM P-BRANCH I5 O0-C SYM Q-BRANCH 15 0-C SYM R-BRANCH IS5 0-C
G6C+ GC~- GC+
O- O BAND
Q 0 6] o) ——
1P P 26282.56 44 o P -——-
2 © -— D 26274.22 50 o 0o ———
a p ——— P 26261.83 50 o P -—
4 o0 ——— D 2624%.12 50 o o ——
5 P -—= P 26224.47 32 o P -
1~ O BAND
o 0 0 0 27896.76 38 -1
1 p P 27862.09 38 -3 P -
2 (v} 27796 .02 as T [} 27851 .92 44 -5 [v] -
3 P ——— P 27835.75 38 ~10 P -
4 0 ——— 0 27814.76 44 -4 O -
5 P - P 27788.69 26 o P -—-
6 0 ——- 0 27757.59 26 -2 O -
1- 1 BAND
o] o s} o .
1 P P 26048.42 SO 3 P ——-
2 o - 0 26040.20 56 2 0 -
3 P - P 26027.89 SO0 -2 P —_—
4 0 -— 0 26011.52 SO 2 0 -
5 P -—- P 25991.14 32 o P -
6 0 ——— 0 25966.97 26 3 0 ———
1~ 2 BAND
(o] O Q 0 ———
1 P P 24303.71 ~1 P e
2 0 ——— 0 24297.82 15 5 0 ————
3 P - P 24289 .09 29 13 F —_——
4 0 ——- 0 24277.0% 3 0 —
2- 1 BAND
[l¢] 0 (o] () -
1 P P 27561.75% 38 -26 P ——
2 0 -— 0 27551.47 44 -6 O -—
3 P - P 27535.88 32 -5 P -
4 0 --- 0 27515.37* 44 14 o] ——
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EAL FREUND, SCHIAVONE, AND CROSSWHITE

6c*-2a 7¢™-2a 8c™-2a
Sy It It - 3y~ _ 3t
ulop) *IF — a(2s) °Z; (7p) 117 — a(2s) 3z} (8p) Ty — a(2s) °Z;
Continucd N" SYM O-BRANCH 15 0-C N" SYM Q-BRANCH I5 0-C
N" SYM O-BRANCH 1% o-C 7C~ 8C~
&C- o- 0 BAND O- O BAND
2- 2 BAND 1 P 27115.66 20 o ; g g;gii-fg 23 g
2 0 27106.650 44 0 -
sse17 a1 s 5 p N 3 P 27631.53 26 0
1 r .3 {o] ] <4 Q 27614 .68 38 Q
J oo eees B8 i 0 2momrar 44 0
3 P 25796.89 44 -5
4 0 25780.62 38 -13 - _
5 P 25760.33 o) 1- 1 BAND 9¢™-2a
[ (¢} 25736 13 O _
: 1 P  26880.23 3z o N~ g(2g) 33
2- 3 BAND 2 0 26872.06 44 0 Op) 1ty — a(s) °Zg
3 P 26859.65 26 o
4 © 26843.31 26 o N" SYM Q-BRANCH 15 0©O-C
+ P 24140.20 3 5 P 26822.90 0 e
2 0 24134.26 6 —
3 P 24125, .44 10 0- 0 BAND
1 P 28020.44 14 o
2 0 28011.71 14 o
3 P 27999.30 14 o
4 0 27982.40 14 0
& P 27961.01 32 0
3d-2c* g(3d) 3z} — c2p) 0

N" SYM P-BRANCH IS 0O-C SYM GQ-BRANCH IS5 O0-C SYM R-BRANCH 15 O-C

2C+ 2C- 2C+

O~ O BAND
1 0O 16849.33* 57 -6 P 16863.88 2 0O 16893.72 54 2
2 P 16802.82 41 -2 O 16832.67 658 Q P 16881.06 51 -1
3 0 16741.46 40 -2 P 16789.82* SO -2 0 16860.32 60 ~6
a4 P 16668.81 25 1 0 16739.26 58 1 P 16834.19 83 (o]
5 0 16588 .93* 49 5 P 16683.60 43 4 0 16804.29 57 -4
6 P - O 16624 .78* 44 -2 P 16771.58 46 -1
7 o - P 16563.80 32 -2 0O 16736.62 49 -1
8 P —-— O 16501.27 39 1 P 16699.87 39 3
S 0 - P 16437.74 -3 O 16661.48 -1
io 14 -—— 0 16373.51 1 P 16621.79* 34 o
11 (o} -—- P - 0O 16580.85 35 o]
i2 P - o ~—- P 16539.53* 70 o}
i3 o -—- P --- 0 16495.51%
14 P - (o} -—- P 16451,15 23
15 o} - P - 0 16406.24 29

O- 1 BAND
1 0O 15168.02 28 5 P  15182.37* 42 -7 0 15212.30 23 2
2 P 15123.59* 51 15 O 15153.28 28 -1 P 1520%1.67 23 <
3 0 15064.96 42 -~-12 P 15113.53 23 2 0 15183.97 23 -1
4 P == 0 15066.96 28 -1 P 15i61.79 28 -3
S (o] - P -—- 0 15137.02 23 8
6 P --= o} ~-- P 15110.32 4

t- O BAND
1 0 = P 18375.01 39 =19 G 18401.80 44 -]
2 P —— 0 18340.69* 54 -2 P 1B386.53* 44 -~-14
3 u - 4 18295 .41 39 -3 o 18363.7% o4
4 P 18174 34 Q -6 0O 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 0O 18121.78 22 -5 P -
7 0 17914 .45 -2 P —— [¢] —-——
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3d-2¢*

g(3d) 3zt~ c(2p) E

Continued

N©

DAL W - QMandh O -

NG ON -

DONOGN LGN -

DO S>WN ~ AR h N~

WK

NHWN =

SYM P~BRANCH

vTOOVWOVO TOVOUOTVO

cvovaovuo

VTOOVOUVOTAOTOTVO

0TCOVO0TOTVO Quvova

Qovo

090 vo

2C+

16676.83
16634.78
16573.13
16502.17
16424:87

16260.27

15017 .25
14958 .61

18100.78
18054 .49
17994.:.51
17924 .36
17846..80*
17764.51

16481 .30
16437.05%
16380.07
16241.44
16164 .95
16085 .18

17716.74

17652 . 53*
17580.68

16255.06
16214 .51
16162, 80
16102 .37
16035 .42

IS

23
39
39
30
294

18
23

23
14
20
30
34
T

Py
36
35

21
60

23
36
19

39

32
24
20

14

17

-5

-9
-29

NTO

-3

SYM Q-BRANCH':

O0vovOoT ovovwvoUvwQv

vTOUVOTD QUVOUVOVODOTOTU TOTVTOTVOTO

"O0VOUCTAOT

vTQov

TOUVOU

2c-
1- 1 BAND

16693. 77
16661.30
16619.12
16570.38%
169517. 11
16460. 71
16401.98
16341 ,59

1~ 2 BAND

4- 4 BAND

15997.03

I5 ©O-C
49 -1
58 -3
51 1
59 o]
45 3
S
as -3
21 2
24 -8
32 -2
34 -2
31 -5
24 -4
31 -2
21 -6
49 5
52 [
46 -1
50 3
42 5
47 8
37 7
. 15
25 o
26
21 14
33 -1
-8
40 -3
25 o]
37 2
46 1
39 -9
4% 1
37 3
44 -7
31 o}
a1 [e]

SYM R-BRANCH

2C+

16720.32
16707-.26
16687 .35
16662.54
16634.02
16602.57
16568 .72

TvOTOTOUVO

15100. 84
15089.78
15072.86
15051.98*
15028 .37
15002.81

TOoOVOoOTVO

1814177+
18129.57
18109.66*
18083. 30
18052.00
18016.42

[~ -Relh Nelh-Neol

16522, 285+
16512, 24~*
16495 .0%
16472.74
16446, 39*
16416..80
16384 .56
16350..17
16314.06*
16276.66
16237 .71*
16198.40

POUVQOOVOUOTUCTO

17858 .98
17850.75
17834 .27
17811.29
17783.04%

0OvovO

16300. 16
16293.82
16280.33
16261.26
16237.71*
16210.71
16.180.93%
16148 .84
16148, 32

CTOTvTCIQVO

17549.45
17545. 10
17532.72

ovo

16050.07
16047 .59
16038. 11
16022.90
16003. 20

oOTvovo

15

53

61
55
50
49
51

33
42
37
37
37
14

33
20
42

25
17

46

56
50
56
48
50
39
68
31
48

54
20
26
19
56

40
40
49
43
48
41
49
36
37

20

22

33
32

34
37

1
WON-NO

~12

-2
-10

OMNW» b0 a

-2
-1
-1

Q0000

349
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350 FREUND, SCHIAVONE, AND CROSSWHITE

3d-3b

g(3d) 3z} - eGp) 22

N" SYM P~BRANCH

15 O-C
O- O BAND
a5 5
35 5
O- 1 BAND
1- 1 BAND
41 -9
46 -4
43 -28&
53 -13
32 -4
2~ 2 BAND

R-BRANCH

3082, 12
5084 .86
5079.48

5069 .46*

5057 .42
5045 .07
5033.20
5022.42
5004 .86
4998 .39
4993 .51
4990.87

3597.70

5105.07
5105.69
5099.91
5080.79
50B0. 26

5069 .46+*

5059 .17
5049 .76

5082.47
$074 .38
5067.03
5060.79

i5 0O-C
53 3
63 2
59 1
76 3
64 5
77 10
64 1
67 15
58 13
50 -4
54 19
41 -2
43 1
49 -9
62 ~4
60 -3
73 -4
63 -3
76 -1
€2 -4
67 2
EE] -9
29 -6
29 3
99 -13

8] [ 4

1 o ---

2 P _—-

3 o 4950.58
4 P 4892.03
5 0 -—-

6 P ———

7 © -

8 P -

9 © -
1o (] —
i1 0 --=
12 P -
o P

1 o -

o P

10 -

2 p 5027 . 40
3 o} 4976 .55
a P 4919.55
5 0 4860.24
6 P 4800 .35
7 o -

o P

1 o -

2 P ——

3 o -—-

4 P -

5 0 -—-

6 P _—

7 0o e

8 P ---

4d-2¢*

pl4d) 3z} — c(2p) *nF

N* SYM P-BRANCH I% O0-C SYM Q-BRANCH

2C+
1 0 22489.53 29 o] P
2 P 22437 .05%* 58 -12 o
3 0 22356.02 2 P
4 P - o
5 0 --- P
6 P - o)
7 0 -—- P
8 P -——— o}
9 o0 -—- P

MHUN =
CvovVOo
TOUVDOT

2C~

O- O BAND

22498 .08
22447 .17
22389.02
22328.14
2226%5.78
22202.93
22139. 14

O- 1 BAND

20767.84
2O712.78
20655.94*

15

52

35
28
15
39

15
39

0~C SYM R-BRANCH
20+

-1 0 22508.19
-2 P 22480.24
o 0 22449, 30
-2 P 22416.47
-3 0 22382.27*
19 P 22346.95
-2 0 22310.81*
P 22273.80

0 22236.14

0 20826.632

3 P 20800.93
&« n  20772._96

S P  20743.89

0 20714 .88

s

66
57
60

33
14
79
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

N

BWN =~ NOOIEOBN = - [&: QSR ARSI OO ADUEUN - B R AR

NS WN -

NOMBWON -

4d-2c* p(4d) 32} — c(2p) *0F
SYM FP-BRAMNCH s Q- SYM Q-BRANCH 1%
2C+ 2C~
1- 0 RANN
0 -—- P -—-
P - 0 -
0 - P -
P -—— [s] -—-
1i- 1 BAND
] s P -
P - 0 22315.70 77
QO 22227.42 Q P 24260.36 46
P ——— 0 22202.19 49
o — P 22142.35 25
[ ——— 0 22081.36* 20
0 - P -—-
P -—- ¢} -=-
1~ 2 BAND
v} — P R
o] ———— [a] ———
0 --- P ---
P - o} -
o] - P -
2- 1 BAND
o] -——- 4 -
[ —— Q0 23792.87+ 49
2~ 2 BAND
0 ——— P -
4 -—= 0 22175.47 49
0 22089.99 @ P 22123 .48 35
P -— U ZZUbB.31  db
[s] - e P 22010.88 25
P ——— 0 ---
o -—- P -
2~ 3 BAND
o --- P -—-
P === 0O 20618.48 20
o] -— P 20569.63 39
p -— 0 20518.21 10
3- 3 BAND
o - P —
P ——— 0 22025.65 49
o ——- P 21977 .41+ 44
p ——— 0 21925.36 39
8] —— P 21870.64 20
P -—- o -—-
0 —— P -
4~ 4 BAND
0 - P -—-
P == 0 21865.61 44
o] —-—— P -
P -—= o] -
o ——— P -
P -~ o -—
[¢] -— [ ==

o-C

QuUuMnuwN

-Uyw

-3
-2

~1

351
Continued
SYM R-BRAMNCH <] o~-C
2c+
0 24055.98 23 -5
P 24028 .04 &
n [——
P 23960.06% 42 -4
0 22374.67 80 5
P 22348.52 71 -3
o] 22319 .21 83 3
P 22287.74 47 1
0 22254.66 40 -1
P 22220.24 17 o
D 22184.74% 35 0
P 22148, 3Q 19 (v]
D 2075%.34 15 20
=] 20721 .04 20 o
0 20704.67 30 -2
[ -
0O 20649.14 25 13
(o] 23851 .7% 26 -2
P 23825.99 23 -14
(e} 22232.3% 76 (]
P 22208.57 59 -2
0 22181.23 54 2
P 22151.28 49 0
o] 22118.48% 54 o]
P 22086 .01* 3Q Q
0 22051.25 30 o
8] 20673.29 15 -18
P 20651 .71 20 -6
o] 20627 . 18 30 -9
P _——
0 22080.72 35 2
P 22059.64 44 2
o] 22034 .40 49 -1
P 22006 . 16 44 1
0 21975.63 44 )
P 21943.30 30 0
0 21909.41 20 0
0 21918.67 39 t
P 21800.%50 35 Q
0 21877.54 44 0
P 21851. 19 30 (o]
o 21822 .16 15 Qo
P 21790.92 35 ]
0 21758.01 30
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352 FREUND, SCHIAVONE, AND CROSSWHITE

-+
4d-3b plad) 33F ~ e(p) = 5d-2¢* (5d) 32f — c2p) *11F
N* SYM R-BRANCH ) §<] a-C N" SYM Q BRANCIH! p <) 0 C SYM R-BRANCH! 15 o-C
2¢- 20+
0- O BAND
0~ O BAND
() L2l 10716, 47 20 13
1 o 10699 .39 28 -7 1 4 ——— 0 25068.65 55 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 &6 0
4 0 —-_—— P 24967 .64 28 (o]
0- 1 BAND 5 P ——— 0 24932 .73* 30 o
6 0 ——— P 24897.21 20 Q
[o) P 9228 .16 29 5 7 P —-—— 0 24861.18 26 o]
1 0 9212 .25 15 4 8 o] - P 24824 .52 o]
2 P —— 9 P e 0 24787.5% 0
3 o 9176.45 36 9 10 © ——— P  24750.14 20 o}
1t P ——— Q 24712.490 o
1- 1 BAND
o P o
1 Q 10760.02 27 -1
2 P 10741, 1% 22 -0
a o 10722.61 24 -4
4 p 10705 .52 24 1
2~ 2 BAND
o P -
1 o 10817.51 25 5
6d-2¢c* 7d-2¢*
It It _ I
(6d) *25 — c(2p) *IF (7d) *2¢ — c(2p) *I;
N" SYM R-BRANCH 15 O-C N" SYM R-BRANCH I5 0-C
2C+ 2C+
O~ O BAND £LQ- O BAND
1 0 26443.97* 56 o 1 0 27268.50 56 o
2 P  26409.54 44 ) 2 P 27235.20 50 o
3 0 26375.53 56 o 3 0 27201.35 62 (o}
q P 26341.18* 50 o 4 P 27167 .24 38 (o]
5 0O 26306.39 56 O 5 o 27132.72*% 50 (o]
6 P 26269.22 44 o
8d-2¢* 9d-2c*
It 3y
(8d) 3=} — ¢(2p) 1 (9d) 3z} — c2p) N
N" SYM R-BRANCH I5 O-C N" SYM R-BRANCH 15 0O-C
2C+ 2c+
O- O BAND O- O BAND
1 0 27802.15 38 o} 1 0 28166.84 32 o}
2 P 27768.27 38 o} 2 P 28133.36 26 0
3 0 27734.85 44 (o] 3 0 28099.99 26 o]
4 P 27700.91 26 o 4 P 28066.67 26 o]
5 0 27666.58 38 o 5 0 28033.26 20 o
(-] P 27632.08 20 o

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



- -

-

ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 353

3e*-20* i(3d) 1y — c(2p) I

N" SYM P-BRANCH 15 0-C SYM Q-BRANCH IS5 0O-C SYM R-BRANCH IS O-C
2C+ 2C- 2C+

0O- O -RAND

1 0o P 17130.63* 50 2 O 17219.08 47 3
2 P 17069.%8 47 ~1 0 17157.86 ~16 P 17274.20 4% 1
3 0 17066.79 54 -4 P 17182.96 27 O O 17324.00* 49 5
4 P 17061.80 46 -2 0 17202.85 42 3 P 17367.48 39 3
5 0 1705%52.41 46 -4 P 17216.83 36 1 0 17404.61 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 O 17227.08 39 O P 17484.33 26 O
e 0 16965.77 -1 P 17222.28 36 2 0 -
(o] P 16835 .20 -2 8] 17214 .20 o F -
1 0 16802.38 -19 P 17203.48 28 o] Q -
O- 1 BAND
1 o P - 0 15%37.72 9
2 P - 0 —-——— P -
3 0 15380.43 31 o P - o] -
4 P 153898.60 S o -—- P ==
5 0O 15385. 15 9 P -—— 0 -
i-. O BAND
1 o] P 18672. 16* 44 3 0 18750.25 39 -21
2 P 18611.13 44 2 0 ——- P 18797.39 15 2
3 o 18598.23* 49 -1 P - O 18840.68 35 -10
4 P 18585.07 44 -3 0 - P 18878.81 20 -i86
5 0 18569.15 49 -~13 P 18728.49 54 15 O 18911.16 39 -8
6 P 18549.05 39 -10 O 18731.70 39 -1 P 18937.48% 59 8
7 0O 18524 43 44 8 P - 0 18857.79 10 5
1~ 1 BAND
1 © P 16990.68%* 55 -3 0 17069.05 55 1
2 P 16931.67 51 -4 0 —- P 17117.98 48 1
3 0 16821.84 60 0 P 17029.85 23 4 0 17164.38 &3 o]
4 P 16212.68 S7 S5 o 17047 .37 40 [¢] Ld 17206.60 493 <o
5 0 16801.88 53 -1 P 17061.17 38 o 0 17243.83 50 -2
1] P 16887 .84 41 (o] o 17070.54%* o P 17276.10 36 1
7 Q 16870.03 41 B 4 17075.52 33 -1 0O 17303.37 43 o]
8 P 16848.45 27 12 0 17076.15 38 -6 P —-—
9 g 16823.39 24 1 P —-——- 0 -
1- 2 BAND
1 o P - 0 ---
2 P —-—— o] - P -
3 0O 15307.37 51 2 P —-—— o -—
2~ 1 BAND
1 o] P -—— (o] -
P ——— 0 18425.10 44 -21 P -
2- 2 BAND
1 0 P i 0 16864.81 51 -1
k4 P — (o] 16807 .86 2 o 169205 .49 45 (o]
3 0 16722.58 %8 -3 P - 0 16944.24% 52 2
4 P 16707.19 58 3 0O 16831.2% 039 -1 P 16979.68* 54 12
S 0 16690.62 56 -3 P 16839.17* 54 o o] -
& P - o - p -—-
7 [a] 168671 .86 43 o] =) (a] 170%Q 64 a6 [a]
8 P 16650.50 43 o o P -
9 o0 -— P --- 0 ---
[o] P 16601.69 o - P =
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354 FREUND, SCHIAVONE, AND CROSSWHITE

3e*-2¢* i(3d) i - c@p) *nF Continued
N" SYM P-BRANCH I% 0~C SYM Q-BRANCH IS5 0~-C SYM R~BRANCH IS 0-C
2C+ 2C- 2C+
3~ 3 BAND
1 0 P - 0 16681.71 46 2
2 P 16562.42 43 1 (8] 16626 .68 36 1 P 16719.67 40 o]
3 0 16544 36 51 o] P - 0 16756 . 8B0* 46 -13
4 4 16528.17 45 (o] 0 16647.85 25 -3 P 16791 _.55* 42 [¢]
S 0 16511.92 50 -1 P 16656 . 0% 26 O Q -
6 P - [e] - P 16849.79 24 15
7 0 16473 .91 43 -3 P - o] -
8 P 16450.63 28 -16 je] - P ~e-
4- 4 BAND
1 0 P ——— 0 —
2 P 16352 .48* 40 -2 Q —-—- P 16512 24% -6
3 0 16345 .66*% 25 -2 P - 0 -
4 P 16327 ., 40 - 42 2 o] o e P R
5 (8] 16307 .3%5* 47 -2 P - [s] -
6 P 16285 .65 35 -2 o] i P - 0
3e-2c* i3d) 1y - c(2p) F
N" SYM P-BRANCH 1S5 O0~C SYM Q-BRANCH I5 O0-C SYM R-BRANCH I5 0-~C
2C~ 2C+ 20~
0O~ O BAND
] P Q 17101 .49 52 -1 P 17180.07* 489 4
2 0 17040.48 SO 1 =4 17089.09 32 8 0 17162.589 55 o
3 P 16997 .78 4% [e] o} 17071.29 6 ~11 P 17170.53* 51 -4
4 0 '16950.27 48 o P 17049 .51 -2 0O 17174.41 54 3
5 P 16898 .91 42 i 0 17024, 00 19 -1 P 17174.95 45 3
6 0 16844 .46 47 -2 P 16995.76 49 3 0O 17172.45 48 -1
7 P 16787.90 31 -6 Q 16965.10 25 o] P 17167 .42+% 39 o]
8 0 16729.74 32 1 P 16932.56 33 -1 o] 17159 .96 42 1
k2] P 16670.52* 2 Q 16898 .78 13 P 17150.62* 39 17
10 0 16610.66 o P - 0 17138.70 37 4
1 P 168550 .46 5 (o] 16R26 AR -5 P 1712% 0O7 2R -
12 [v] 16490.18 2 P 16789 .82*% 50 -4 0 17109.51 41 o]
13 P 16429 .92 2 0 - P 17022.18 (o]
14 o} 16369.80 23 P —-—- o0 17072.88 36
O- 1 BAND
1 P 0 15420.07 -1 P -
2 (o - P 15409.55* -6 (o] -—-
3 14 - o] 15394 .85 -5 P -
4 0 - P 15377.01* 28 ~15 o] -
S 4 -—- o} —-——— 4 ——
6 0 - P 15334.52 37 10 o -
1- O BAND
1 P 0 18629.64 44 (o] P 18677 .99* 59 -1
2 0 18568.56 39 -5 4 18616.95* 44 -3 0 18689.74 44 ¢}
3 P 18525 .88 49 13 8] 18598.23* 49 ~32 P 18695.98 39 -8
4 0 18477.40 44 -2 P 18574.85 3% -17 0O 18697.32 44 -7
5 4 18424 .38 39 -1 o -——- P 18694 .03 20 ~1i
[ 4] 1RART . R1¥ 2Q - 1R |74 - 0 -
1- 1 BAND
1 P 0 16848.22 54 [¢] P 16996 .58* 48 (o]
2 0 16889 .23 51 o] P 16937 .53*% 36 -5 o 17010.36 57 (o]
3 P 16849 .33* 57 -9 0 - P 17019.71 50 -2
4 0 16805.15 53 1 P -—- o 17025.11 B5S o]
5 P 16757 .26* 43 4 O 168792.68 21 5 P 17026 .97 44 o]
6 0 16706 .33 46 1 P 16853.67 19 3 Q 17025.71 48 3
7 P 16653.07 34 -1 o 16825.12 24 (¢} P 17021.60* 38 -3
8 o] 16597.93 42 -3 P 16794 .45 16 2 3] 17014 .87 47 3
=] P 16541 .54 28 2 [s] 16761.98* 46 -3 P 17005.79 33 (o]
10 0 - P -—= (s} 169984 .53 37 -2
11 P - o] 16738.89* o P -———
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3e~-2c*

i3d) 31, — c(2p) MF

Continued

N

TN -

ONDU A WN = U DWUN - COUVNAADdWUN = ADWN

DRLWON

SYM- P-BRANCH

e Rl Nolh)

CTo00VOVOUVOTT °“QVUOovT

TOTVTOO

QVvVOoU0TVAaT

QWVCVOD

2C-

15194. 64

18344 .38
18304.51
18259. 12
18209.33

16727 .50*
16690.07
16648 .67
16603 .86
16555.94
16505 .95
16454..18
16400.33*
16349 . 66"

15170.64
15136. 12
15098. 64
15058 . 68

16552 . 94*
16517 .58+
16478 . 59%
16436 .51
16344 .41
16295 29

16347 .38
16331.08
16251.56
16209, 26

15

42

59
49
54
44

51

52
43

32

50
29

33
33
37
28

48
51
51
41

34

46

38
43

I
[o .}

5
NO~NGOOBsNOO

-

adh N=ON

-2
-2

-2

SYM Q-BRANCH

ovovo

vOoOvOUovo gvovo TOVOTOUVOTVO [l Nely Re

TOTOUvUOo

2C+
1~ 2 BAND

16328.74
15320.07

2- 2 BAND

16784 .48
16775..19.
16744 . 14*
16723.25
16673 .11

2- 3 BAND

15225.67
15218.34
15207.72

3- 3 RAND

16607 .92
16599.70
16587.64
16552.94~*
16531.25%
16506.60
16478 .59*

4~ 4 BAND

16400.33*

5 0-C
37 (o]
19 3
51 0.
34 o
68 -7
29 -7
23 -4
42 1
28 -3
9 1
49 ~2
30 -7
1

48 -2
i9

16 -1
51 o
50 -11

SYM R-BRANCH

20~

15377.01+*
15392.91
1540522
154.14 .67
15421 .55

TOoOvVOT

18451.87
18464 .48
18471.84

vOovaw

16832, 25
1684692
16857.37
16864:.08
16867.,03

16857 .89

CvTOTVOTOVOD

15273.38
15280.00
15303.47
15313.84%*

TOUTOTD

16669 .93
16681 .29
16688.92
16693:01
16694 .04

16682 .34

OvVOoOvVOoUvOD

16475 .88

QvVOovaoTv

15

28
26
27
31

49

44

46
55
50

49

33
42
37
51

63
50
42

a9

47

o-C

-8

-1

4
i
o

HOWHO

o

-5
-2

-1%

-2
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: +
3e*-3b i(3d) *1F - eGp) 22,
N" SYM P-BRANCH IS5 0-C SYM Q-BRANCH 15 U—Cv SYM R-BRANCH IS5 0O-C
3E+ 3E- JE+
O- O BAND
Q P P P 5348.78 54 -6
1 o} 8] 5282.74 68 o 0 -
2 P 5267.96 58 -3 14 §287.43 66 2 P -
3 o] B2TD.88 7 o Q $280.49 T2 4 Q 9932,.995 9y -5
4 P 5285.11 67 1 P 5272.67 63 -4 P ---
5 o 5293.16 73 7 v} 5264.74 70 9 0 5645 .34 63 ]
1 P $5299.27 67 4 P 5257 .31 61 -2 P ———
7 o} 5303.52 72 13 [¢] 5250.85 67 11 o} b
8 [~ B306 .66 68 3 (24 5245 .64 =1 el 5 -
9 Q ~== o 5241.929 60 10 0 -
10 P - 4 $238.95 51 -10 P ———
1i- 1 BAND
o P P P -
1 a Q —_—— o] -———
2 P $324.34 71 -4 P 5330.21 67 -4 P 5510.70 48 (4]
3 Q 532%5.30* 81 -1 0 5325.64 74 2 0 5%67.84 62 -1
4 P 5330.5t 71 Q P 5320.35 73 -8 P ~——
=) &) 5337.38 79 (¢} Q 5315.16 78 3 0 -
5} L4 5344.46 68 -2 P —— P 5732.81 65 8
7 0 5351.06 74 7 [} %306.15 68 2 a ~—=
8 P $357.12 714 S P $303.13 &1 ~4 P ~——
9 aQ 5362.74 68 ~3 0 $301.43 63 3 v] -
2- 2 BAND
o P p P ——
i) 0 0 5369.67 67 2 o] -
2 [ - P KRAGT . TO e -G e o
3 0 5326.02 52 -11 o 5365.13 71 -4 0 5547 .69 58 -5
4 P 5325.30* 81 ) P - P 5597.86 48 21
5 o] 5326.72 64 -4 o - 8} =
4e*-2c* r{4d) °1y — cp) 1y
N" SYM P-BRANCH IS 0O-C SYM Q-BRANCH IS 0O-C SYM R-BRANCH IS 0-C
2C+ 2C-~ 2C+
O- O BAND
1 0 P - 0 22735.99 49 -1
2 P —-—— 0 22674.88 39 1 P 22765.11% 1
3 0 22583.79 30 1 P 22673.83 31 6 0 22791.21* 30 [¢)
4 P 22552.76 31 -7 0 22670.08 30 o] P 22815.12° 21 -6
5 0 22519.72 1 P 22664.54 19 -1 0 22837.08 1
S P 22485.423 S8 7 0 22657.61* 66 7 P 22857.11 6
7 0 22450.11 34 -7 P 22649.30 40 2 o] ~—-
8 P 22414 .36 17 -7 a -——- P -
— - £
de™-2c* r(dd) 1, — c(2p) *10;
N SYM P-BRANCH IS5 0O-C SYM Q-BRANCH I5 ©O-C SYM R-BRANCH 15 O0-C
2C- 2C+ 2C-
O~ O BAND
1 P 0 22622.12* 45 ~2 P 22650.49* 47 -3
2 0 2256i1.12 22 1 P 22589.53 25 3 0 22648.18 48 3
3 P 22498.27 51 o] [¢] - P 22645.14 31 2
4 0 2243%5.81 23 -2 P 22524 .13 44 3 0 22640.65* 40 -1
-] Ld 22373.42 23 -3 0 22490, 20 -3 P 22634 .87 17 <o
6 0 22310.81% 79 5 P 224%5%.43 32 -5 0 22627.35 17 -4
7 P 22247.77 6 O 22419.98 -5 P Riadd
8 0 22184 ,74%* 35 8 P - Q ——
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

=S Sy o In+
4¢*-3b r(4d) *11;F — e(3p) 22}
N" SYM P-BRANCH IS5 0-C SYM Q-BRANCH .I5 O-C 'SYM R-BRANCH I5 0O-C
4E+ 4E- 4E+
0- O BAND
(o} P P ) P P
1 0 0 10813.32 26 -6 O 10927.40 18 16
2 P - 3 - ® 10963.43 18 -7
3 0 -—— o 10765.92* 73 -9 O —
a P - v e ¥ 1103B.49 13
ne-2c (nd) 3113 - c(2p) *m,
N" SYM P-BRANCH I5 O-C SYM Q-BRANCH IS5 O-C SYM R-BRANCH IS5 0-C
ac+ 2¢- 2C+
-~ O BAND
1 P 0 ——— P -
2 0 ——— P ——— 0 ——
3 P - [« B - P 25147.12 32
4 O —— P 25149.89 26 0 25141.32 56
5 P —— 0 25143.74 14 P 25433.95 14
& 0 - P 25136.57 14 0 25126.12 14
ki P —— [»] 25127 .93 20 L ——
- O BAND
1 P o -—= P .-
2 0 ——— P 26448.01 38 1] -
3 P -—- 0 26411.72 38 P ——-
4 O — P 26376.39 38 o -
S P 26344.63* 68 D 26341.18* 50 P ———
6 0 26308.63 50 P 26305.68 14 0 -—-
7 P 26274.74 26 0 —— P ————
1 (] | -4 [+ ] 26509; 14 ke1:)
2 P ——— 0 P 26502.94 44
a o ——— 3 —— 0 26497.47 44
4 p —— 0 26494.92 44 P 26491.60 44
5 0 —— P 26488.33 26 O 26484.88 32
6 P —— 0 26481.84 44 P 28477 .00 98
-~ O BAND
10 P 26607.49*% 50 0 -—=
2 P - o -—- P -
3 0 —— p —_— 0 26616.04 44
4 P -—= 0 -—= P 26638.95 32
5 0 — P -— 0 26661.36 14
- O BAND
1 o P - 0 26648.56* 20
P — 0 -— P 26647.97* 62

357
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3f*taac® JGd AF - c@p) *IF
N*" SYM P-BRANCH 5 0-C SYM Q-BRANCH I5 0-C SYM R-BRANCH I5 0-C
2C+ 2¢- 2C+
O- O BAND
1 0 P 0 17534.57 &0 2
2 P 0O 17473.9%%5 55 3 P 17576.35 47 2
3 D 17382.3t1 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 o)
5 0 17350.29 51 -5 P 17519.91 414 2 0 17721.29% 40 2
6 P 17340.69 42 -1 0O 17%41.74 42 o) P 17772.81 22 -5
7 0 17334.37 47 -1 P 1756%5.12 33 3 0 17823.93*% 26 -3
8 P 17330.24 o] 0 17588.61* 50 2 P 17873.49 (o]
9 0 17327.30% 41 1 P 17611.42+ 22 o] 0 17920.57 )
10 P 17324.38 33 o) 0 17632.58 24 [¢] P -
11 o 17320.84 36 -1 P 17651.82 13 [¢] 4] -
i2 P 17316.2% 27 -8 0 17667.66 13 P ———
13 0 17309.93* 49 P - o] -
14 P ~—— a 1769134 P ———
15 0 - P —— o ——
16 P 17279.31 0 -— P -———
17 0O 17264.05 P - 0 -
1~ O BAND
1 [} r O 19121.00 39 -10
2 P 0 19060.17 48 10 P 19155,71 {5 o)
3 0O 18968.82 25 -6 P 18064.4% 20 -3 O 19191.43 30 -7
4 P 18943.42 39 -2 0 18070.3%% 44 -2 P 19228.05 25 -12
5 0 18919.97 -3 P - 0 -—-
[ P 1RRQR 27 39 - n R =] e
7 O 18878.15 44 -3 P — o] -
1- 1 BAND
1 o} P 0 17439.67* 58 -1
2 P 0 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 17223.8%1 49 o) P 17439.67* S8 4 0 17682.12 32 0
8 P 17212.43 39 [¢] o] — P 17722.82 20 16
9 0 17202.20 45 7 P - 0 17761.33* 28 o]
10 P 17192.24 57 -16 0 17483.%4 29 12 P -
1 o ——— P - s} -
12 P 174714.2C o r _——
13 0 17159.26 31 [ -—- o -——
2- 1 BAND
1 [s] 3 o
2 P 0 —— P 18892.83 44 -2
3 a ——— 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 [¢]
[ P  18734.57 35 -5 0 18909.49 39 -4 P _—
7 0O 18708.91 39 -6 P --- o -—
2- 2 BAND
1 o P o -
2 P 0 - P 17375.31 53 o]
3 ¢] -—- P 17290.23* 54 4 0 17408.7% 65 -1
4 P 17177.06 46 [¢] 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
] P 17134.86 43 3 D 17309.93* 49 7 P 17511.34 -7
7 0 17115.89 47 ~4 P 17317.82 38 o} O 17944 .868Y 34 Q
8 P 17098.24 39 [o] 0 17325.55 42 0 [ -—-
9 0 17081.06 52 2 P 17332.%3 34 o] 0 17575.15 21 2
10 P 17064 .18 40 2 o] - P 17594 .80 26 2
11 s} —— P 17342.59 2 0O 17611.42% 22
12 P ———— o 17345, 15+ 33 1 17G25.06 a4
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3ftoac* i3d) 3Af — cQp) I Continued
N" SYM P-BRANCH I% O0-C SYM Q-BRANCH 15 0-C SYM R-BRANCH IS5 0O-C
2C+ 2C- 2C+
3- 3 BAND
1 0 P o -
s B 0 - P 17272.90 59 -11
3 0 - P --- 4] -
4 P - Q 17192 .80 58 Q P -———
S Q 1705¢.9% 49 L] L2 17194, 61 50 [s] [#} 17367.7% AN [
5 P 17032.69 39 [o] o] 17196 .36 48 -3 P -
7 0 17008 .96 47 -1 P 17197.28 39 O s} 17405.91 41 (o]
8 P 16985.11 38 -1 (o] - P -
9 o 16958 .43 44 2 P - a -
10 e 1R8Q2R 137 40 [a] - P -
3f~ 2% jG3d) 3Af — <(2p) LE
N" SYM P-BRANCH I5 0O-C SYM Q-BRANCH 15 O-C SYM R-BRANCH IS5 O0-C
D0 - 2004 D
O~ O BAND
1 P o P 17533.89* 43 1
2 0 P 17472.90 B3 4 Q 17673.36 83 (o]
3 P 17381.62* 38 -1 (o] 17482 .19 58 2 P 17614 .07 42 -1
4 0 17361.02 438 -2 P 17493.02 49 -2 (8] 17654 .95 42 -4
5 P 17342.43 2 o} 17604 .64 52 2 P 17695.4%5* 30 -2
-] 0 17325.10 46 1 o4 17516 .28*% 42 (o] 0 17734 .82 35 2
7 P 17308 .53 38 2 0 17527 .42 44 -2 P 17772.44 19 -1
B 0 17282 .07* 0 P 17537.64 34 4 0 17807 .86 22 3
Q P 17275 .82 -1 o] 17546 .55 37 2 " 17840.86 12 -2
10 o] 17258 .50 36 -4 P 17553.85 29 1 o 17870.97* 28 -2
1t P 17240.85 1 0 17559.36 33 (¢ P 178988.07 14 -2
12 o] - P 17562.84 36 -2 o 17922.15 20 O
13 n - (o] 17564 .20 39 o ™ 17942, 69 o
14 o 17182214 33 0 P 17563.35 23 o] (8] 17959.59 o]
15 P 17160.60 21 o] Q 17559,97 26 [¢] P -
O~ 1 BAND
1 P o P -
2 0 P - 0 -
3 P ——— 0 15805.85 8 P -
4 0 ——— P -—- o] ———
5 P ———— 0 15837.40 17 P -—
1- O BAND
1 P o P 18120.71 35 -3
2 o P 180%59.70 39 -2 o 18154 .14 35 -6
3 P - (o] 19063.08 39 7 P 19187 .31 25 -12
4 ©O 18941.82 35 -6 P 19066.14* 54 -25 0O 19219.56 25 -8
] P 18915 .71 20 ~5 [e] 19069 . 21 35 -6 P -——-
=} (o] 18889.68 25 -6 P 19071.07 3% -7 0 18278.81 -11
7 P 18863.60 48 23 o -—- P ———

359

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



360 FREUND, SCHIAVONE, AND CROSSWHITE

3f-2c* jB3d) A — c(2p) *0E Continued

N" SYM P-BRANCH 15 O-C SYM Q-BRANCH IS5 O0-C SYM R-BRANCH I5 0-C

2c- 2C+ 2¢-
i- 1 BAND
1 P o P 17439.33 1
2 © P 17380.38 55 6 O 17474.84 57 2
3 P 17292.15 48 -1 0 17386.62 &1 1 P 17511.15 46 5
4 0 17269,60 51 0O P 17394.03 52 1 0 17547.43 46 7
5 P 17248.61 43 2 O 17401.87* 56 -1 P 17583.19 233 3
6 O 17228.61* 47 4 P 17409.83 44 O 0 17617.76 40 1
7 P 17209.21 40 -6 O 17417.17 47 -2 P 17650.62 23 o
8 0 17190.05 44 2 P 17423.59+ 43 17 0O 17681.31 27 0
9 P 17170.53* 51 2 0 17428.53 40 5 P 17709.08 7 o
10 0 171%0.62* 39 5 P 17431.73 31 o o -
11 P 17130.01 28 O 0 17433.50 33 o P ———
12 0 -—— P 17432.80 26 0 -
13 P ——— 0 17429.74 31 P ---
14 © _—— P 17424.37% 47 o .-
1- 2 BAND
1 p o P 15819.88 18 4
2 o P 15762.91 13 0 15857.50% 19 15
3 P --- 0 15772.16 24 4 P 15896.69 9
A Q 15659 .18 2 P 16783 .10 2 (o] e
5 P -—- o -—- P 15977.69% 57 4
2- 1 BAND
1 e o P 18962.35 49 4
2 o P 18903.31* 49 O © 18992.13 44 2
3 P 18815.20 44 5 O 18903.82* 54 -8 P 19021.16 35 -6
4 0 18786.75 39 -14 P 18903.82% 54 -32 O 19049.01 35 -5
5 P - O 18903.31% 49 =-27 P 19075,03 15 2
6 o© - P 18901.58 35 -10 O -—-
2- 2 BAND
1 P o P 17342.96 66 13
2 0 P 17285.91 60 14 O 17374.64 58 o
3 P 17200.68 51 3 0 17289.41 61 .0 P 17406.74 47 2
4 0 17176.42 S1 -3 P 17293.61 52 2 0 17438.58 48 -4
5 P 17153.20 43 0 0 17297.95 55 3 P —u
6 0 17130.63* S0 3 P 17301.88 -1 0 17499.19* 38 11
7 P 17108.40 41 10 0 17305.25 47 0O P 17526.94* 31 -1
a8 [} 17086 . 114 46 o n 17307 .40 38 e} 0 -
9 P 17063.30 34 -8 O -—- P ---
10 © 17033.83* 11 0O P 17306.75 31 o o ---
F-4 3 BAND
1 P 0 P 15783.B7 19 -14
2 0 P 15729.06 27 11 0O ——
3 P - 0 15735.44 27 -3 P -
4 0 - P 15743 .51 22 -1 o -
3- 2 BAND
1P c P ---
2 o p _— 0 18829.66 49 -4
3- 3 BAND
1P o P 17244.41 66 2
2 o P 17189.3% &2 2 o -
3 P 17107 .09 48 -9 O 17190.47 10 s -] o 1730C.9 47 <
4 0 17081.51 51 3 P 17191.58 S0 -1 O 17328.16 48 1
5 P 17056.12 42 2 0o - P 17354.28% 36 a
6 0 17030.88 45 -1 P - 0 17378.39 38 -1
7 P 17005.58 37 -5 O 17190.98 56 0 P 17400.39 28 o
8 ] 16979 .68+ T4 1 [ 17188.23 a7 [s] o] 17449 ,68 32 -A
8@ P 16952.89 45 0 © 17183.52 239 2 P ———
10 0 16824.60 33 2 P - o -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3f-2c* jGd) *Af — cQp) ‘I Continued
N" SYM P~BRANCH IS 0-C SYM Q-BRANCH IS5 O0-C SYM R-BRANCH 15 0O-C
2C- 2C+ 2C-
3- 4 BAND
1 P Q P ———
2 o] P  15692.04 8 ] -
3 P o (o] 15698% .85 30 0 P =
) o] - P 15700.81 21 [¢] 0 -
4- 4 BAND
1 P Q P 17144 17 4
2 o] e 17091,06 59 -2 o] 17168.03 57 -8
3 P 17011.7% 48 -1 0 17089 .61 60 a9 P -
4 0 16984 .48 47 (¢} P 17087 .35 47 -1 o 17215.19 46 [¢]
S P 16956.81 43 1 0 17084.00 56 1o} P 17235.42 34 2
S o -~ P 17078.99 42 -3 0 17253.14 37
7 P —-—— o] 17072.15 46 P 17267 .63 26
8 o] 16868 .44 32 P 17063.80* 35 Q -
s P — 0 ——— P 17284.76 23
S5- 5 BAND
1 P (o] 1704t .89 &0 o
2 c P 16920.68* 55 [o] o] -
. 3e+
3f%-3b iGd) aF — eGp) Z{
N® SYM P~BRANCH IS5 0O-C SYM Q-BRANCH I% O0O-C SYM R-BRANCH 1% O-~C
3F+ 3F~ 3F+
O~ O BAND
i o o o 5725.82 76 3.
2 P P - P 5774.72 S3 -1
3 0 5591.56 66 18 (s} 5691.23 43 1 (e} —-——
4 P -—- P -—— P 5893.73 &4 3
5 (8] 5591.07 48 9 o] -—— 0 5961.82 50 1
] P - P —-_——— P 6034 .24 50 -22
4f-2c* (4d) *A; — cl2p) 0
N" SYM P-BRANCH I5 O0O-C SYM Q-BRANCH 15 0-C SYM R-BRANCH I5 O-C
2C~ 2C+ 2C~
O- O BAND
1 [ =] 0 P 22806 .29 33 2
2 v} P 22745.15% 45 ~10 0 228%8.98 22 1
3 P 22653.985* 45 -7 QO 22768.78 25 (o] P 22912.30 30 2
4 0 22647.65 25 Q P 22791.21*% 30 -3 0 -
5 P 22640.65*% 40 4 0 22811.68 21 o] P ———
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362 FREUND, SCHIAVONE, AND CROSSWHITE

Appendix B. Energy Levels of D, Derived from the Band Systems of Appendix A and from
Published Vacuum Ultraviolet Spectra

Singlets Triplets
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

1A X(1s) 'z
N SYM v = O vV = 1 v = 2 v = 3 v = 4 v = 5
o O 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 11312.31 BH 13845.24 BH
2 o 179.01 BH 3166.28 BH 6034.87 8H 8786.11 BH 11422.22 BH 13944.08 BH
3 P 357.25 BH  3338.21 BH  6200.37 BH  8945.73 BH 11575.75 BH 14091.66 BH
4 0 593.64 BH  3%66.22 BM  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 BH 12032.36 BH 14530.05 BH
6 0 1236.38 BH 4186.02 BH  7017.74 BH  9733.13 BH 12332.65 BH 14818.70 BH
7 P 1640.09 BH ke 7392.64 BH 10094 .22 BH 1268B80.61 BH 15152.64 BH
8 o} 2096 .36 BH - 7815 .90 BH 10504 .21 BH 13075. 19 BH 15534.12 BH
9 P 2603.45 BH - - - - -
N SYM V= 6 Ve 7 V=8 v= 9 v - 10 v o= 19
o 0 16210.27 BH 1B511.38 BH 20698.87 BH 22771.48 BH 24727.63 BH 26564.54 BH
1P 16257 .74 BH 18556.89 BH 20742.36 BH 22813.01 BH 24766.99 BH 26601.74 BH
2 © 16352.62 BH 18647.73 BH 20829.13 BH 22895.66 BH 24845.50 BM 26675.98 BH
a e 16494.18 BH 18783.33 BH 20958.68 BH 23019.07 BH 24962.70 BH 26786.70 BH
4 0 16681.90 BH 18963.14 BH 21130.45% BH 23182.73 BH 25117.97 8H 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 18451.20 BH 21596.41 BH 23G26.47 BH 25538.88 8H 27330.96 BH
7 0 - 19756.83 BH 21888.53 BH 23904.55 BH 25802.65 BH 27579.49 BH
8 0O —— 20102.38 BH 22217.90 BH —_— —— -
9 P - - 22583.96 BH ——- -—- ——-
N SYM vV o= 12 v = 13 vV = 14 Vv = 15 VvV = 16 vV o= 17
o 0 28278.54 BH 29864.91 BH 31317.47 BH 32628.33 BH 33787.61 BH 34782.80 BH
1 P 28313.52 BH 29897.%56 BH 31347 .67 BH J2655.89 BH 33812.24 BH 348B04.249 BH
2 0 28383.31 BH 29962.67 BH 31407.82 BH 32710.71 BH 033861.33 BH 34846.91 BH
3 P 28487 .43 BH 30089.77 BH' 31487.48 BH 32792.44 BH 33934.39 8H 34910.38 BH
4 0 28625.17 BH 30188.24 BH 31616.05 BH 32900.30 BH 34030.66 BH 34993.82 BH
5 P 28795.86 BH 30347.22 BH 31762.67 BH 33033.59 BH 34149.45 BH 35096.41 BH
G (o] 20990 .22 DY [OLIT . BT DIt 19T 1T oI 30191, 13 Ol 34209 .07 DD VL21G.7TS O
7 P 29231.37 BH 30752.37 BH 32135.44 BM 33371.70 BH 34449.19 BH 35353.39 BH
8 0O ——- 30995.93 BH 32359.24 BH 33573.58 BH 34627.80 BH -
s P --- 31264.70 BH --- -—- - -
N SYM v = 18 vV = 19 vV = 20 vV = 21
o o 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 o 35651.46 BH 36254.62 BH 36630.62 BH -
3 P 35704.05 BH 36294.53 BH 36654.89 BH -
4 o 35772.89 BH 36346.23 BH 36685.32 BH -
5 P 35857.00 BH 36408.60 BH 36719.85 BH -
8 0 35954 .99 BH 36479.87 BH e -
7 P 36065.24 BH - -— ——-
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EF = 2A+2K  EF 'z}

SYM V= 0

99461 .58
299493.63
99557 .59
299653 .19
99780.07
99937 .68
100125,53
100342 .59
100588 .28
100861.61
101161, 69
101487 .01
101836 .91

-
CORNAAAWN=O Z

-
Iy
CvVOoUTAQUOTOTOTO

-
N

19
=<
2

V= &

102744 .79
102770.91
102829.00
102915.83
103030.86
103170. 10
103344 .43
103540.57
103761.94
104006 . 17
104273.08
104559, BS

“OPBINNDBWNO Z
vTOUWGeUvO0TOTGTa

- -

S

<

M vV = 12
105532.01
105548 .94
105582 .55
105632 .16
105696 . 06
105771.23
105653 . 49
105935, 17

NJoolhwn<«O 2
vTovQvwOoTO

S

<

L vV = 18
108480.
108492,
108515.
108549.
108595.
108651.25
108717.74
108794 .87

93
48
48
79

~NANDWNLO 2Z
Rlola:-Nelh-Noly: Nal

s

<

M vV = 24

ARBUND 2
cvoOT0TO

]

i

1

hWN=-O Z
[« Rl K=]

1

|

1

14 -

RE-]
20
16
17
13
12

#

#

103097 .81
103136 .45
103183.63
103233.95

v = 13

105977 .74
109988 .92
106011.49
106046 .25
106094 .42

vV = 19

108972
108984 .
109006 .
109040.
109086 .
109142,
109208 .
109286.

.75
11
81
82
05
a3t
30
70

vV = 25

aaau

19
21
i5
15

L4

vV = 14

106506 .03
106317 .48
106540. 21
106573.75
106617.85
106672.30
106727 .31

vV = 20

109466. 44
109477 .33
109499.08
109831.70
109575. 15
109629.42
109694 .50

114867.
114880.
114906.
114945 .
114996 .

40
o1
22
28
98

#

14
7
14
14
12
14

8
15
16
14
16
13
LR

-
CoN®O

vV = 3

101149 .79
101180.45
101241.67
101333.20
101454 .60
10160% .29
101785.04
101992 .66
102227 .43
102488 ,45
102774.80
103085 .52

v= 9

104196.74
1042292 &4
104273 .92
10434934
10444515
104548 .53
104629 .
104835 .
105018,

105463,

75
38

60

vV = 15

106985 .82
106998 .66
107024 . 18
107062. 17
107112, 12
107173, 24
107244 .77

vV = 21
109958 .
109969,
109920.
110022,
110064 .
110117,
110179,

39
06
a4
39
61
1"
83

v o= 27

18
18
5
16
13
14

18-

16
16
15

L4

v = 10
29
an
72
28
86
39
o3

104546 .
1048573 |
104567.
104590.
104623,
104680.
104788 .

vV = 16

107472 .
107484 .
107507 .
107543.74
107591.67
107651.89
107724 39

44
at
o8

vV = 22

110440.71
110451.39
110472.77
110504.68
110546 .94
110598.22

v - 26

#

7
R
1
10
13
E]
10

10
13
13
13
12
i

e ON - X

#

vV =

105158,
10K167
105186
105213,
105247 .
105288 .32
105335.

Vo= 17

107980.66
107982.02
108014 .63
108048 .40
108093, 35
108149 .45
108216 RA

vV = 23

v - 29

88
17
45
292
38
o0
87

113657.
113666 .
113683.
113710
113747.
113800.
113843,

i0

10
10

15
16
16
16
16
13

11

19
18
20
20
19
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 365

3A H(@3s) =} 4D P(4d) 'z}
N SYM v = [o] # Vv = 1 # v = 2 # v = 3 7 N SYM Vo= (o] #
O O -— ——- 116421 .60 13 117904 .22 12 o 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 0O —— - 116644.20 17 118109.82 20 4 0 117803.78 1%
5 P ~— —-——— 116736 .96 8 118229.04 13 5 ¢ 117892.02 114
6 0 - -— 116809.13 1 118353.27 9 6 0 118008.04 8
7 P —-——— - - 118511.89 © T P 118151.64 5
8 © — - o 118711.58 3 8 € 118322.34 3
—— g P 118519.49 1
e 10, 0O 118742.20 |
11 ¢ 118980.74 4
12 0 119260.60 1
GK = 3D+3K GK ']
N SYM Vv = 0 # Vv = 1 # v = 2 # v= 3 # v = 4 # Vv = B i
o 0 113733.77 6 112066.78 6 113145.22 12 133507.53 11 114356.76 11 115074.03 10
L 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 114797.38 12 112143,22 12 113231.46 20 113589.55 19 114456.16 24 115147.73 19
b o 111837 .80 17 112210.93 14 113287 .59 20 11386232.93 18 —— 115214 .60 23
5 P 111886 .13 4 +112303.85 11 - 113744 .60 113 - 115333 .48 16
& 0 111955.85 4 112422.61 11 - 113866.51 10 - 115454 .31 5
7T P - 1125%67.27 9 - 114021.77 1 - 115600. 18 4
8 O - 112737.77 14 - - - 115744 .37 4
-] P -—— 1129027329 7 —_— - - -
10 0 - 113153.24 ¢ - - - e
11 P - 113396 .64 7 - - —— -
i2 0O - 113661.83 6 -——— - - -
13 P et 113947.10 2 - - - ==
14 0 - 114250.46 2 —— - - -—
N SYM vV = & # v = 7 # vV = 8 # vV = =] I4
o 0O 115844 .08 10 116557.37 7 117214.1% 13 117799.38 6
1 P 115858.87 19 116565.62 22 117226.75 21 117811.60 16
2 O 115889.04 23 116580.98 28 117252.43 26 117834.88 i9
3 P 115931.53 19 116622.73 21 117292.141 20 117868.73 i6
4 O 115991 .50 22 116710.80 19 ~-—= 117814 .84 15
5 P 116065.06 8 - -—— 117974 .43 11
LA IzF WX Iz} WY = 3'K, 1= wZ Iz}
N SYM v= 0 ¥ N SYM" V= 0 ¥ N SYM v= 0 ¥ N SYM V= 0 =~
o o0 - 0O O 110335.29 5 0o © ——— Qo Q ———
1 P --- i P 110345.20 2 1 P 111892.34 3 i P -
2 0 - 2 0 110358.77 3 2 0 111933.26 1 2 0 -
a 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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2B BQ2p) iz}

N SYM Vv = [o} # vV = 1 # vV = 2 # vV = 3. # Vv = 4 4 v = 5 14
o P 90633.59 25 91575.94 22 92498.80 32 93403.40 27 94290.52 24 95160.50 29
i O 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 80751.43 67 81689.44 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 H6 95327.46 53
5 0O 90926 .01 50 91857.80 57 92771.46 61 93667.78 SO 84547 .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 Q1173.73 29 92096.23 32 83003.00 31 93892.54 24 94765.57 19 95622.68 13
e L 04823.G0 20 D2241.70 14 90142 .43 10 V4020 .79 D 94096, 15 4 DLTT .00 3
9 0O 91480 .07. 16 92402.73 11 93299.43 9 94180.42 4 95045.63 1 95895 .32 1
10 P 21672 .28 12 92579.10 9 93470.50 4 ——— Rl -

i1 0O 921869.%52 10 92770.21 7 93655.82 3 ——— —_— ———

12 P 82081,12 5 892977.95 5§ -——— ——— —— -

13 o] 892306 04 A AAI0E O7 e - e - -

N SYM Vv = 5] # v = 7 # vV = 8 # Vv o= =] # v = 10 4 vV o= 11

o P 26013 .68 17 96850.35 21 97670.54 15 98474.66 10 98262.62 9 100035.03 BH
1 0 86030.05 56 96866.23 56 97686.08 42 98489.77 40 98277.38 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 87008.58 34 97824.75 30 98624.96 25 99409.16 14 100178.03 BH
5 0 96256.67 35 970B6.98 38 97901.21 25 98699.44 21 99481.83 20 100248 .89 BH
(] P 263%2.5¢ 13 9/180.38 13 9/9BZ.28 19 uyB /B8 .31 9  99568.41 5 100333.%2 BH
7T 0 96463.56 B 97288.57 {11 98097.75 9 98B91.07 6 99668.76 6 100431.22 BH
8 P - - 88217 .94 1 i - .-

N SYM v - 12 v - 13 Vo= 14 v o= 15 Vo= 16 v o= 17

o P 100721 .50 BH 101532.49 BH - - - 104345 .00 DH
1 0 100805 .51 BH 101546. 15 BH 102271.58 8H 102981.79 BH 103677.02 BH 104357 .43 DH
2 P 100833 .49 BH 101573.57 BH 102298.24 €H 103007.89 BH 103702.39 8H 104382.47 DH
3 s} 100875 34 BRH 1016814 46 8H 102338 O5 BRH 103046 96 BRH 103740 38 RH 104420 36 DH
4 P 100830.97 BH 101668.94 BH 102390.89 BH 103096.65 BH -—— 104474 .81 DH
5 0 101000. 15 BH 101736.41 BH - 103156.15 BH -—— 104526 .90 DH
G P 101083 . 11 BH 101817.47 BM - - - 104601 .39 DH
7 0 101178.18 BH 101910.38 BH -—— - —-——- 104686 .53 OH
8 P 101287 .40 BH ——— = ~—- - -—

N SYM Vv = 18 vV = 19 v = 20 v = 21 vV = 22 v = 23

o P 105011.23 DH t05662.897 OH 106300.62 DH 106924. 10 DH 107533.69 DH (08129.76 OH
1 O 105023.45 DH 105676.46 DH 106311.87 DH 106935.00 DH 107544 .65 DH 108140.33 DOH
2 P 105047 .51 DH 105695.73 DH 106335.75 DH 106957.38 DH 107566.74 DH 108161.76 DH
3 O 105083 .73 DH 105732.08 DH 106369.73 DH 106891.07 DH 107599.91 DH 108183.82 DH
4 P 105131.85 DH 105779.45 DH 106415.84 DH 107034.32 DH 107643.80 DH 108236.26 DH
5 O 105181.79 DH 105838.192 DH 106473.02 DH 107091.49 DH 107698.62 DH 108289.28 DH
6 P 105263.31 DH 105907.86 DH 106541.46 DH 107157.85 DH {07764.50 DH 108352.79 DH
7 0 —-—- 105988 .86 DH 106621.09 DH -— - 108426 .50 DH
N SYM vV = 24 v = 285 Vv = 26 v = 27 vV = 28 v = 29

o P 108712.17 DH 109281 .30 DH 109837 .29(0H 110379.79 DH 110910.29 OH 111427 .58 DH
t O 108722.55% DH 108291.45 DH 109847 .40 DH 110388.71 DH 110920.18 DH 111436.79 DH
2 P 108743 .77 DH 109311.94 DH 109867 .66 DH 110409.06 DH 110940.76 DH 111455 .25 DH
3 0 108775.39 DH 109342 .39 DH 109898.30 DH 110438.31 DH 110880.32 DH 111483 .15 DH
4 2] 10RRKR17 64 DH 109383 OR NH 10840 .08 DH - 111000 [54 NH 111820 21 DH
5 © 108870.73 DH 108433.73 DH 110002.66 DH 110525.60 DH 111048.16 DH 111566.15 DH
6 P 108937 .24 DH 109494 .29 DH 110039.48 DH 110622.90 DH 111105.65 DH 111621.00 DH
7 0 108991.30 DH 109569.07 DH - - 111471.14 DH 111686.00 DH
N SYM vV = 30 Vv o= 31 Vv = 32 V = 33 Vv = 34 VvV = 35

o P 111932.41 DH 112424 .55 DH 112804.16 DH 113371.64 DH 113826.34 OH 114268 .82 DH
1 0 111940.79 DH 112433,38 DH 112912.6% DH 113379.85 DH 113834.37 DH 114276.64 OH
2 P 111958.17 DH 1124%1.00 DH 112829.64 DH 113386.80 DH 113850.42 DH 114292.80 DH
4 U T1198H 16 UH 1712477,.63 UH 112999, 12 UH 113422 .07 UH 1188/4 .80 UH 114316 .76 UH
4 P 112020.86 DH 112512.83 DH 112989.14 DH 113456.05 DH 1139207 .14 DH 114349 .56 DH
5 O 112065 .71 DH 112556 .96 DH 113031.50 DH 113498 .20 DH 113947 .50 DH 114392.06 DH
6 P 112181.26 DH 112610.07 DH t13082.77 DH t13550.61 OH 113895.79 DH 114465.64 OH
7 0 - 112673.20 DH 113141 .38 DH - - 114481 .16 DH
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

2B B(2p) 'z} Continued
N SYM vV = 36 v = 37 v = 38 v = 39 vV = 40 Vv = 44
o P 114698.50 DH 115115.83 DH 115520.04 OH 115911.30 DH 116288 .94 DH 116651.96 DH
1 (s} 114706.16 DH 115123.40 DH 115527 .23 DH 115918.56 DH 116295.15 DH 116658.78 DH
2 P 114721.49 DH 115138.80 DH 115%41.81 DH 115933.50 DH 116309.16 DH 116678.09 DH
3 Q 114744 .50 DPH 115162.6%5 DH 115563.46 DH - 116329.33 DH 116685.22 DH
4 P 114775.20 DH 115195.20 DH 115592 .32 DH 115984 .42 DH 116356.44 OH 116713.32 DH
15} 0 114813.36 DH - 115628 .54 DH 116011.57 DH 116390.0t DH 116746 .66 DH
6 P 1148598.06 DH —— it -—- 116430.47 DH -
N SYM vV o= 42 Vv = 43 vV o= 44 Vo= 4K vV = 4R vV o= a7
O P  116999.77 DH 117331.17 DH 117644.62 DH 117937.44 DH 118207.20 DH 118448.86 DH
1 0 117005.8%5 DH 117338.08 DH 117650.33 DH 117943.80 DH 118211.97 DH 118B453.94 DH
2 P 117018.59 DH 117343.35%5 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 $18472.14 OH
4 P 117062.31 DH 117388 .17 DH 117700.82 DH {117988.04 DH 118255.30 DH 11B490.40 DH
5 0 117093.54 DH 117417.95 DH 117729.15 DH 118014.16 DH 118279.54 DH 118511 .67 DH
s P — 117449.61 DH - - -—- -
N SYM .V = 48 VvV = 49 v = 50 vV o= 51
o P 118657 .15 DH - 118934 .42 DH ——
1 (¢] 118660. 30 DH - 118936.43 DH 118989.64 DH
2 P 118667.99 DH  --- 118940.34 DH  ~--
3 Q 118679.00 DH e 11894% .83 DH Raded

3B B'Gp) '3}
N STYM v = i8] # v = 1 ” Vo= 2 & v o= K “ vV o= 4 ¥ V = S &
o 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 113481.02 6 114690.92 6 115800.61 4 116803.88 14
2 P 110894 .55 4 112255.58 6 113538.62 6 114733.79 S t115841.74 4 116842 .27 7
3 0 140972.93 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 116975.88 5
5 0 111206.30 4 1125%1.02 5 113822.81 6 114993.15 4 116086 .51 3 117070.68 4
s P 111360.38 4 112697 .11 6 113864.%59 6 115122 .51 3 - -
7 O 111538.64 4 112866.12 4 114131.18 4  --- - -
8 P 111740.04 1 113087 49 4 - - - -
9 0 - 113270.49 4 - - ——— -
N SYM vV = =1 M v = 7 v = B v = o vV = {10 Vo= 11
o P 117659 .48 5 118357.29 DH 118754 .69 DH 118838.46 DH 118913.02 DH 118966 .66 DH
1 (8] 117675.56 14 118370.99 DH 118761.27 DH 118842.80 DH 118916.24 DH 118969.96 DH
2 P 117708.02 5 118398.28 DH 118773.85 DH 118852.15 UOH 118922.%4 DH 118973.74 DH
3 0 117756 .91 11 118438.75 DH 118790.94 DH 118863.48 DH 118931.93 OH 118980.24 DH
4 P - 118491.93 DH 118811.52 DH 118880.97 DH 118944.21 DH 118988.93 DH
S o 117903.3% 6 118557.15 DH 118834.37 DH -—- 118958 .97 DM 119001.54 DH
6 P -—— 118633.21 DH - : - - -
7 (8] -—= 118718.57 CH —_——— ——— -—— ——-
N SYM Vv = 12 vV = 13
o P 119003.58 UH 119026.49 DH
1 0 119005.11 DH 119027.79 DH
2 P 119008 .32 DH 119034 .49 DH
3 Q 119013. 16 DH -

367
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368 FREUND, SCHIAVONE, AND CROSSWHITE
4B B"(4p) =
N SYMm v = 0 v o= 1 v o= 2 v = 3 v o= 4 v = 9
o P 117187.30 TT 118688.20 TT {120112.70 TT 1214%4.00 TT 122741.00 TT 1238%2.30 TT
t- O 117224.30 TT 118714.50 TT 120138.80 TT 121480.00 TT 122780.20 TT 123970.90 7T
2 ¢ 117277.90 TT 118767.20 TT 120190.50 TT 121532.40 TT 122844 .00 TT 124010.90 TT
3 o0 1173560 .80 TT 118846, 10 TT 120268.10 TT 121640.20 TT 122835.70 TT 124071.50 TT
4 P 117465 .80 TT 118950.90 TT 120371.30 TT 121714 .30 TT 122919.90 TT 124153.20 7T
5 0 117599.60 TT 119081,30 TT 120499.20 TT 121844 .20 TT 123027.90 TT 124256.20 TT
6 P 117761.00 TT 119237.30_TT -——— —— 123188 .90 TT 124380.20 TT
N SYM V= 6 Vo= 7 v = 8 V= 9
o P 125087 .40 TT 126146.70 TT 127131,60 TT 128034;30.TT
10 125%106.50 TT 126166.00 TT 127150.60 TT 1280%0.10 TT
2 P 125146 .50 TT 126205.00 TT 127189.80 T7T 128082.50 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 127449 .50 TT ———
SB B"{(5p) =
N SYM vV = 0 Vv o= 1 v= 2 vV = 3 Vv = 4
o P 120024 .30 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 T7T
2 P 120102 .60 TT 121676 .00 TT 123212 .90 TT 124684 90 TT 126135 50 T7T
30 120180.80 TT 121749.00 TT 123301.60 TT 124752.10 TT 126186.30 TT
4 P 120285 .00 TT 121847 .50 TT 123403.40 TT 124843.80 TT —-——
5 0O - 121972.00 TT - - -
6B (6p) =}
N SYM Vv = 0Q v o= 9 vo= 2 vV = 3
o P 121488 .00 TT 122988.20 TT 124386.90 TT 125729 .10 TT
1 0 121513.50 TT 123009.20 TT 124411.30 TT 125752.50 771
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 (7p) 1z}
N SYM V= O V= A V= 2
o P 122405.60 TT 123962.60 TT .-
1 0O 122426.40 TT 128991.70 TT 1265540.90 TT
2 P 122470.90 TT 124030.80 TT -
3 o 122540.60 TT - - e
8B @p 'z
N SYM v = D vV = 1 vV = 2
[o 2 & 122958 .90 TT - -
1 U 122980.40 TT 124573.80 TT 126082.90 TT
2 P 123014 ,30 TT e ialed -
9B Op) 1=}
N SYM v = O v = 1 vV = 2
o] o 423396.90 TT 124930.70 TT -
1t 0 123392.50 TT 124945 .BO TT 126450.70 T7T
2 P 123431, 10 TT 125014.60 TT -
3 o 123474 .60 TT - -
10B (iop) 'z}
N SYM Vo= fal V = 1 vV - 2

6708.40 TT
6721.90 T7
6758.40 TT

v= 2

6931.30 TT

o P 123648.80 TT 125195,.30 TT 12

1 0 123639.90 TT 125213 .90 TT 12

2 P 123675.00 TT 125249.50 T7T 12

3 0 123703.80 TT -

11B {(1ip) 2

N SYM V= 0 v = 1

o P 123854 .80 TT -—-

1 O 123836 .20 ' TT 125405.80 TT 12

2 P 123872 .50 TT -—

3 0 123897:20 TY -

nB (np) 1z}
BAND N:SYM V= 0 v o= 1
198 LT« 123994 .00 TY 128554 . 40 TT
138 it O 124100.90 TT 125668.70 TT
148 i © 124178.30 TT 125770.10 TT
158 1 © —— 125826.60 TT
168 i O 124316.20 TT 125892 .40 TT
178 1t 0 124367 .70 TT 125844 .00 TT
igB 1 0O ——- 125887.30 TT
198 1 s] 124440.10 TT -—
208B 1t 0 124472.30 1T 126050.20 TT
21B t O 124499.70 TT 126076.40 TT
228 1 O 124518 .60 7T 126092.90 TT
238 1 0 124539.60 7T 126116.50 TT
24B 1 0 124555 .10 TT 12613%5.00 TT
For values to n=46 see TT

oo o o 124746.60 TT 126324 .30 TT

v.o= 2

127069 .20

127189.50
127281.70

127343.00

127458,
127499,

127561
127588.

127627.

127836,

40
30

.00

10
80O

20

TT
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370 FREUND, SCHIAVONE, AND CROSSWHITE

ac*t C(2p) '

N SYM v = 0 # VvV = 1 8 Vv = 2 14 vV = 3 # vV = 4 # v.= 5

i O 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 {02735.72 24 104259.28 26 105720.28 5 107110.99 BH
3 0 99579.71 17 101234_.74 28 102821.70 31 104341 .43 28 i05799.08 3 107187 .82 BH
4 [ 99702.649 14 101353.23 22 102935.74 6 104448 .41 6 105904 .48 2 107289.25 BH
S 0 99855,30 15 101800.37 18 103076.67 4 ——— 10603% .70 BH 107415, 10 BH
6 P 100037.14 10 101675.46 8 ——— - ——- -

7 0 100247 .34 14 ——— -—— -—- - —--

a r 100404 .66 4 = - - -

9 O 100750.94 S - - - ~— ———
10 P 101041 .01 3 - - - -l -
11 0 1013%6,23 2 -——— - - ~— -

N SYM VvV = -1 Vv = 7 Vv = 8 vV = 9 vV = 10 Vo= 11

1 o] 108389.86 BH 109655.35 DH 110855.88 DH 111892.,29 DH 113060.74 OH 114061 .18 DH
2 P 108439 .03 BH 109702.20 DH 110899 .33 DH 112035.4%5 DH 113101.4% DH 114099.29 DH
3 0 108512.43 BM 109771.70 DH 110955,.26 DH 112099.42 DH - 114155.93 DM
4 P 108609 .33 BH 109863.00 DH 111061.38 DH 112183.83 DH 113241.58 DH 114230.53 DH
5 0 108729.04 BH 109865.18 DH 111169.93 DH 112288.06 DH 113339.76 DH 114321.08 DH
G P - 110124 .71 DH 111300.00 DH 112411.78 DH 113456.01 DH 114414 .38 DH
7 o] —— 110280.64 DH 111449 .85 DH 112552 .%9 DH —— 114571 .47 DH
8 P -——— - 111617 .8% UH - - -

N SYM Vo= 12 Vv = 13 vV = 14 vV = 15 vV = 16 v o= 17

t Q 114991 .13 DH 115847 .69 DM 116626.76 DH 117322.72 DH 117929.47 DH 118436.86 DH
2 P 115026 .59 DH 115880, 11 DH - 117357.20 DH 117948, 11 DH 118454 .77 DH
3 0 - 115826 .41 OH 1i16709.67 OH - 117993.94 DH 118491.62 OH
4 P 115146 .55 DH 116004.79 DH 116767 .2% DH 117449 .50 DiH 118041.19 DH 118531 .00 DH
5 0 115251.72 DH 116081 B8 DH 116840 a5 DH 117515 91 DH - 118579 92 DH
s P —— - o 116928.09 DH 1175924.43 DH —-—— 118643 .68 DH
7 0 115465 .31 DH el 117028 .00 DH —-— -— ~——

N SYM vV = 18

1 0 -—-

2 P 118846 .94 DH

3 0 118872.94 DH

4 P 118803.0%5 DH

5 0 118943 .57 DH

2C C(2p) '1;

N SYM™m v o= (8] # VvV = 1 # Vv = 2 # vV = 3 # v = 4 # VvV = 5

1 P 99424 .77 14 101085,20 15 102677.77 15 104203.70 16 105663 .88 11 1070592.03 BH
2 O 99486.24 16 101144 .36 21 102734.74 22 104258.49 24 105716.52 14 107109.62 BH
3 P 99878.08 14 101232.88 25 102819.93 22 104340.41 24 10579%.21 13 107185.03 BH
4 0 99699 .99 14 101350.28 2t 102932.99 20 104449.11 18 105899.71 t1 107285.36 BH
5 r D08B1, 49 44 1041490GC .20 17 103073.441 17 104584 .29 14 {08029.%80 6 1071409.79 BH
e 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 8H
8 © 100477.22 6 102098.83 5 - - - ———

9 P 100740.42 6 - -——- ——— - ~-=-

10 0 101028 93 13 - ——— -—— - -

11 P 101342.94 1 —— -—- ——— - ~--

N SYM vV = & Vo= 7 VvV = 8 v = 9 v = {0 v o= 11

1 P 108389 .44 BH 109654 .89 DH 1108%5.87 DH 111991.50 DH 113060.38 DH 114060.80 DH
2 0 108437 .90 BH 109701.50 DH 110889.57 DH 112033.49 DH 113100.10 DH 114098.31 DH
3 P 108510.17 BH 109770.86 DH 110966 .02 DH 112096.10 DH 113159.46 DH 114154 .61 OH
4 0 108606 .36 BH 109862 .44 DH 111053.52 DH 112179.23 DH 113238.4% DH 114228.77 DH
kel ¥ - 1U9976.22 H 111161 .99 DH 112282.69 DM 113336, 12 DR 114320.97 DIt
6 0 - 110111.86 DH 111291.44 DH +1240% .51 DH 113452.45 DH 114431.00 DH
7 P - 110268 .91 DH 111441 ,10 DH it 113586 .87 DH -

8 0O - 110446 .17 DH - —— == -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 371
2C~ CcCp) Wy Continued

N SYM vV = 12 vV = 14 v = 15 vV = 16 vV = 17 v = 18

1 P 114991.65.DH 115847.74 DH 116627.22 DH 117323.63 DH 117930.27 DH 118437.28 DH
2 0 115025.88 DH 115880.34 DH 116657.15 .DH 117350.73 DH 117954.18 DH 118457.66 DH
3 P 115078.61 DH 115929.13 DH 116702.03 DH 117391.37 DH 117990.11 DH 118486.50 DH
4 0 115148.22 DH 115993.85 DH 116761.54 DH 117445.01 DH 118037.24 DH 118527.86 DH
5 P 115234.58 DH 116073.92 DH 116834.85 OH -—- 118095 .43 DH 118576 .92 DH
6 © 115337.19 DH - -—- -—- -_— -—

3Cr LGEp) Iy

N SYm Vv = o] " AV 1 # vV = 2 & V. = 3 A

1 © 113223.11 4 114825.24 4 116359.69 6 117831.57 &

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

aq 14 113493, 22 4 - 118611 .91 e 118077. 1 1

5 0 113641.24 3 ——- -—- ——

3C DGp) '

N SYM V=0 # V= {1 ¥ V=2 # V=3 4 ¥= 4 5 N=5

1 P 113222.52 3 144823.61 3 116359.00 3 117830.18 3 119238.57 6 120585.09 LL
2 0 113282.07 3 114880.89 3 116414.11 3 117883.24 3 119289.47 & ---

3 P 113370.98 3 114966.58 3 116496.51 3 117962.46 3 119365.28 3 120706.80 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 ——— —— -

S o 113810.52 2 115389.67 3 116902.68 2 - - ———

7 P 114012.69 1 -—- - —— - -

8 0 114244.32 14 --- --- -—- -== ---

@ P 114486.23 1 -— — —— - e
10 0 114775 .65 1 ——— —-——— - - -
11 P - ——— -— ——- ——- -
12 o 115405 .99 1 —— -—— —_— —— ———

N SYM V= & vV = 7 v = 8 vV = g vV = 10 V= 11

1 P 121870.46 LL 123095.84 LL 124261.64 LI 125367.96 LL 126415.01 LL 127402.63 LL
2 0 121947.30 LL 123140.70 Lt 124304.54 LL 125408.,79 Lt 126453.82 LL 127439.44 LL
3 P 121981.37 LL 123207.79 LL 12436B.57 LL 125469.95 LL 126%512.00 LL 127494.57 LL
4 0 122080.38 LL 123296.73 LL 124453.63 LL 125551.65 LL 126583,24 LL 127567.85 LL
N SYM Vo= 12

1 P 128330.03 LL

2 0 128375.03 LL
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ac* D'(4p) '}
N SYM v = 0 v = v = 2 V= 3 v = 4 V= 5
1 0 118190.30 TT 119775.70 TT 121295.80 TT 122739.40 TT 124153.50 TT 125486.90 TT
2 P 118251.20 TT 119832.00 TT 121348.10 TT 122775.10 TT 124208.60 TT 125537.40 TT
3 0 118341.50 TT 119917.90 TT 121425.80 TT 122932.90 TT 124290.60 TT 125613.80 TT
4 P 118462.00 TT 120031.20 TT 121529.60 TT 123046.30 TT 124397.00 TT 125712.00.7T
5 0 118611.20 TT 120170.80 TT 121655.60 TT -—— 124528 .90 TT 125835.10 TT
6 P 118787 .70 7T 120336.50 TT 121806.20 TT -—— - ——
N SYM V= 6 Ve 7 v = 8 V= 9 v = 10
1 © 126761.10 TT 127974.00 TT 129138.60 TT 130227.30 TT 131274.60 TT
2 P 126807.90 TT 128011.90 TT 1298182.80 TT 130267 .10 TT 131314.20 TT
3 0 126877 .80 TT 128067.10 TT 129249.20 TT 130324.90 TT 131373.40 TT
4 P 126971.20 TT 128140.50 TT 129347 .00 TT —— -——
s © 127082.30 TT —_—— 129454 .30 TT - -
I Ton D'(4p) 'y

N S¥Ym vV o= D LV | v o= 2 vV = 3 vV o= A V = 5
i P 118189.10 TT 119779.50 TT 121297.0C TT 122755.00 TT 124150.70 TT 125485.60 TT
2 0 118248.00 TT 119832.30 TT 121351.40 TT 122807.50 TT 124201.00 7T 125533.80 TT
3a e 11B336.10 TT 119917.00 TT 121433.20 TT 122885.80 TT 124276.80 TT 125606.50 TT
4 0 118453, 10 TT 120030.20 TT 121541.70 TT 122990.30 TT 124376.80 TT 125702.80 TT
5 P 118599.00 TT 120169.80 TT 121676.1C TT 123120.80 TT 124501.60 TT -
€ 0 —— 120322.30 TT -—— - -— -
N SYM v = 6 v o= 7 v = 8 v = 9 v = 10
1 P 126760.90 TT 127977.60 TT 129137.20 TT 130229.00 TT 131273.50 TT
2 0 126807.40 TT 128022.10 TT 129179.80 TT 130270.60 TT 131312.60 TT
3 P 126876.90 TT 1280B8.90 TT 129244.10 TT 130330.50 TT 131370.90C TT
4 O 126969.20 TT 128176.90 TT 129328.80 TT 130411.80 TT 131448 .50 TT
5 P 127083.80 TT 128283.90 TT - - C—

sc* D"(5p) "I}
N SYM V= 0 Vo= 1 Vo= 2 V= 3 vV = 4 V=5
1 0 120528 .80 TT 122109.90 TT 123625.8B0 TT 125079.50 TT 126470.00 TT 127806.10 TT
2 P 120592.20 TT 122170.00 TT 123683.00 TT 125133.00 TT 126521.B0 TT 127851.10 TT
3 0 120687.00 TT 122259.60 TT 123767.80 TT 1252143.30 TT 126597.00 TT 127921.80 TT
4 P 120812 .40 TT 122378.40 TT 123880.20 TT 125451.20 TT 126697.10 TT 128015.50 TT
5 0 -—— 122524 .50 TT 124019.50 T7Y - -——- ——

5C D"(5p) 'TI;
N SYM Vv = 0O v o= 1 v = 2 v s 3 v = 4 v= 5
1 P 120526 .40 TT 122108.00 TT 123624.90 TT 125079.00 TT 126471.40 1T 127804.60 TT
2 o 120586 .10 TT 122164.50 TT 123679.20 TT 125128.90 TT 126521.80 TT 127853.90 17
3 P 120672.20 TT 122249.10 TT 123760.70 TT 125209.20 TT 126596.40 TT 127924.50 TT
4 0 120789.60 TT 122361.50 TT 123868.90 TT 125313.40 7T 128021.20 TT
s P —— 122503.30 TT -—= -— -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM 373
Iyr+
éct (6p) '}
N SYM vV = 0O VvV = 1 V = 2 vV = 3 V.= 4
1 0O 121843.20 TT ——— 124903.00 TT 126353.00 TT 127739.30.7TT
2 P 121872.50 TT - 124960.80 Tt 126409.90 TT 127793.00 T7T
3 0 121968 . 00 TT - 125038:90 TT 126494 .30 .77 127873.30:TT
6C (6p) '11;
N SYM v = 0 VvV = 1 V = 2 vV = 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 TT
4 © —-—— - - 125143.60 TT 126584 .50 TT 127961.80 TT
+
7C* (7p) ' 8C*t (8p) '}  oct (9p M}
N SYM v.= O v-= 0 v = 0
1{ o] 122601.20 TT 123117.6Q0 TT 123500.30 TT
2 P 12265470 TT 123182 .80 TT 123565 .70 TT
nC~ (np) 'y
BAND N SYM vV = 0 vV = 1 Vv = 2
7C- i P 122588 .00 TT 124166 .00 7T 125679.50 TT
7C~- 2 0 122646 .50 TT 124222 .40 7T 125741 .30 TT
8C- 1 14 123095.90 TT 124673.30 TT 126185 .80 TT
8C- 2 0 123154.50 71T 124729.80 TT 126240.30 7T
9C- i P 123446 .40 TT 125023.10 7T 126532.10 7T
9C- 2 0 123505 .40 TT - 126588 .80 TT
10C~ 1 P 123696 .70 1T 125273.80 TT 126784 .10 TT
10C~ 2 0 123754.70 ' TT 125329.00 TT 126839 .80 °TT
11C- 1 P 123882 .60 TT 125489.40 TT 126970,80 TT
fiC~ 2 0 123941.10 TT 1255615.60' 7TT 127024 .30 TT
12C- 1 P 124025.60 TT 125600.70 TT 127111.40-7T
12C— 2 0 124081, 70 TT ————— 127166.00 TT
{3C~ 1 P 124135.00 TV $25711.70 TT 127223.00 TT
13C~ 2 0 124193.40 TT - 127275.50 1T
14C- 1 P 124222 .60 TT - 127310.60 TT
14C- 2 0 -——— 125855.20 TT 127364 . 30 TT
15C- i P — 125870.10 TT 127381.20 77
15C—- 2 0 -—— 125826.80 TT 127435 .70 TT
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374 FREUND, SCHIAVONE, AND CROSSWHITE
nC” (np) 117 Continued
BAND N SYM V= 0 vV = 1 v = 2
16C- 1 P 124351.90 TT  125928.30 TT -
16c- 2 © - 125985.20 T7 _—
17C~ 1 P 124400.10 TT 128976 .00 TT 127487 .50 TT
17c- 2 0 - 126032.60 TT ——
18C- 1 P 124440.50 TT  126017.00 TT  127527.90 TT
19C~ 1 =] - 128081 .10 TT 127562 .40 TT
20C- 1 P 124503.80 TT ——— -
21C- 1 P 124529.10 7T  126105.20 TT -
22C- 1 P . 124551.00 TT  126127.00 TT -
23C- 1 P 124570.40 TT - -
24C~ 1 P 124587 .10 17T - -
o 1 P  124776.0:0.6  126352.2:0.6  127863.4120.4
o 2 O 124834 11 126409 £1 127918 11
3E* 1Gd) 'my
NSYM V=0 # V=1 # V=2 s V=3 4 v= 4 4
1 P 112343.73 11 113855.22 14 115298 .89 19 116667.16 26 117947.55 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 D  112668.48 14 114122.66 13 115549.71 16 116912.50 —--
1] r 112820.50 10 114269, 81 9 115681 .96 3 - 118246 .31 1
6 O 113012.75 10 114435.12 4 -— _— ——
7 P 113217.36 7 114619.21 3  --- - -
8 © 113438.05 B 114831.91 2 - - -
¢ P 113693.72 7 115078.71 2  --- - -
t0 © 113955.853 1 ——— - - ———
3E” 13d) 'ng
N SYM V= 0 # vV = 1 4 v = 2 # v = 3 # Vv = 4 ¥ v = 5 #
1 o} 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 O 112447 .32 10 113966.83 10 115408.02 19 116770.82 21 118045.8% 21 119220.99 17
4 P 112546.44 8 114064.50 9 11i5504.81 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 1198551.32 7
7 O 112999.43 7 114506.22 7 115935.28 12 117283.05 11 118543.16 12 119704.79 6
8 P 113201.86 7 114702.59 5 116125.77 5 117467.59 & 118722.15 4 119878.90 2
S 0 113429.33 6 114922.83 5 116338.90 3 - 118822.29 2 -
10 P 113681.27 5 - —--- -—= -—= —-——=
11 0 113956.89 4  --—- 116831.43 2 --- - -—--
12 P 114255.05 1  --- - - - -
13 ©0  114587.84 1 - R - - -
N SYM v=6 &
1 0 120188.21 5
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ELECTRONIC SPECTRUM AND ENERGY. LEVELS OF DEUTERIUM

4E* R(4d) '} SE” (5d) Iy
N SYM v= 0 ¥ N SYM vi= 0 #
1P 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 118269.52 2
6 0 118437.53 5
4E~ R(4d) IH;

N SYM V= 0 # V= 1 ¥ V= 2 g V= 3 4 V= 4 ¥ V= 5 4
1.0 117835.24 8 119384.55 10 120863.53 12 122271.50 #1 123606.35 8 124860.18 &
2 P 117871.96 4 119421.26 11 120802.68 7 122312.15 1 123647.76 7 124904.87 9
a o 117928.46 6 119482.31 9 120964.69 11 122374.75 I3 123710.60 9 124967.09 5
<4 [ 115904.39 3 119%9.49% 11 12")5'.)_.84 7 123450.26 o 123794~49 7 -
5 0 118109.86 10 119683.06 9 121161.87 © 122568.99° 9 123901.41 & ——
6 P 118250.16 3 119823.12 7 121297.88 & 122701.37 & ——- -
7 0 118450.21 1 119989.35 4 121458.67 6 122856.98 3 124181.40. 3 ——
8 P -—- 120180.67 1 ~-- —s- S——- -
N SYM V=6 ¥ V= 7 ¥
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 1262317.06 3 ———
6 P 126438.44 -—-
7 0 126579.70 1 o

3F* 13d) 'AF
N SYM V=0 # V= 1 ¥ V= 2 4 V=3 # V= 4 4
2 0 142762 .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 0O 113852.57 S -—- - - -
9 P 114073.71 A -— —— - -—

3F J3d) ‘a7
N SYM V= 0 # V=t # N= 2 4 V= 3 § V= 4 4
2 P 112762.35 10 114349,09 6 115872.04 12 117332.38 16 118731,08 &
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 -—-
& 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 o 114080.76 1 —— ——— -—- -—-
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FREUND, SCHIAVONE, AND CROSSWHITE

2a a(2s) 327

N SYM vV = O # v o= 9 £ Vo= 2 # v = 3 # vV = 4 #
o o 95348.22 15 97163.12 18 9890B8.93 18 J100587.20 18 102199.29 13
i P 95381 .84 32 971895 .57 41 988940.24 41 100617.41 37 102228.41 32
2 o DBE118 .98 414 97260.,38 18 o002 .79 S4 1Q0677.71 47 102286 .57 139
3 P 95549.32 34 ©7357.26 47 99096.25 44 100767.85 44 102373.40 33
4 0O 95682 .54 36 97485.84 43 99220.32 45 100887 .49 42 102488 .67 37
5 P 95848 .05 27 97645.60 35 99374.46 37 101036.12 31 102631.92 27
6 0 96045 .30 21 97835.87 31 99558.12 34 101213.192 26 102802.52 23
7 P 96273.46 16 98056.18 21 99770.54 19 101417.98 16 102999.87 15
8 0 26531.78 15 98305.46 22 100010.99 18 101649.79 15 103223.13 9
9 P 968192.24 10 98%582.85 17 100278.%2 14 101907.67 9 103471.01 3
10 O 87134.91 11 98887.45 14 100572.27 9 102190.80 6 103744.2% 4
11 P 97477.69 7 99218.13 6 100891.15 4 102498.03 3 104040.04 2
12 0 97846 .43 6 99573.94 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 0O 98657.03 5 100355.60 3 101987.83 2 103547.20 2 -

15 P 99086.65 6 100779.61 3 102396.29 2 i -
1€ O 98557.02 5 101223.43 2 102823.86 2 o -
17 P 100037.34 4 101686.59 2 - - -
18 U 10053D .06 3 10L166.82 2 - - -

N SYM v = 6 H# v = 7 # vV = 8 # V= 9 # v = 10 #
o © 105229.01 7 106G40.02 S 108003.¢8 4 1002905 .61 1 -

i P 105256 .00 12 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
a p 105390.30 20 106803.03 11 108152.29 13 109438.12 3 110659.80 2
4 0 105487 .07 20 106805,61 11 108250.58 12 109532.17 4 110749.9% |
5 P 105629.66 17 107032.9% 7 108372.23 4 109649.17 3 110861.92 2
€ 0 105787 .65 16 107184.68 6 108518.864 2 109788.36 1 -

7 P 105970.25 8 107360.11 3 - - -

8 0O 106176.93 6 1075%8.92 2 - - ———

9 P 106406.03 1 - - ——— ————

3a h(3s) 337

N SYM v = O L4 Vo= 1 ¥ v o= 2 4 v = 3 14 Vo= 4 #
o 0 -—=- - 115420. 15 1 116936.51 1 118390.50 2
1 P - —-——- 115449.64 2 116964.05 2 118416.82 2
2 O - -——- 415508.38 2 117018.05 3 118468.29 4
3 P —-——- - 115596.18 3 11710t.21 3 118547.66 4
4 O - - 115712.36 2 117210. 11 3 118651.50 3
5 P - - - - - 118780.50 3
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v = 5

103746 .29
103774 .32
103R3AO 30O
103913.93
104024 .97
104162 .84
104327 .13
104517.04
104731 .99
104970.27
10%232.60

10
24
27
25
28
22
19
11



ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

3b e(3p) 3z}

NSM V= 0 # V= i ¥ V=2 s V=3 # V=a 4 v=5 g
O P 106997.40 5 108485.71 5 109906.48 4 111259.38 & 112543.35 6 113756.31 5
1 0 107024.39 10 108511.64 10 109931.36.10 111283.18 11 112566.07 9 143778.00 12
2 P 107078.25 10 108563.38 13 109980.99 9 111330.69 12 112611.41 10 113821.30 12
3 Q 1O7 128 .80 15 108640.78 14 110055»?_2 11.:11140% ., /72 12 112?/5.24 12 133886.12 12
4 P 107265.74 10 408743.51 11 110153.75 10 111496.60 11 112769.20 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 O 111752.77 8 113014.27 8 114197.90 9
7 0 107740.60 7 109199.60 9 110591.05 9 111914.32 8 113168.41 8 114347.37 7
8 P 107948 .32 G 109399.07 B 110782.2¢ =] .112097.21 7 113342._85 (-] -

9 O 108179.67 & 109621.21 B 110995.19 & 112300.78 7 113537.02 &  ---
10 P  108433.83 5 109865.22 6 111228.97 4 112524.25 3 113750.19° 3  ~-=-
11 © 108710.06 4 110130.31 5 111482.94 3 112766.91 4 113982.12 2  ~=-
12 P 109007.34 4 110415.60 4 111756.13 2 113027.88 1 -z ——-
13 2] 108324 7R 2 110720 17 "R 112044 .75 2 443706 121 1 - -
14 P 10966 1. 49 3 111043.05 5 112351.86 2 - - ——
15 © 110016.36 2 111383.33 4 112674.77 2  --- -— -
16 P 110388.72 2 111740.14 4 113023.80 1  —--- - -
17 [a] 110776.85 2 112112.01 4 - —— - -
18 P  111180.37 2 112498.49 2  -—- - ——- —
19 0 111597.37 2 112887.62 1  --- - - -

N SYM V= & F 2 vV = 7 # V= 8 # v = g # vV = 10 I 4

LT -4 114834 .86 4 $159%3.%5 B 1168B23.%0 7 117790.66 5 118529.59 4

1 0 114915.26 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 © 117030.17 14 117886.41 12 118612.56 11

4 P 115097.52 11 116143.81 & 117100.75 12 117949.57 12 118666.87 7

5 Lo 146197 .85 t1 116237.99 8 117188.72 11 118027.84 10 118734.08 3

6 P 115317.29 10 116349.96 7 117294.54 7 118120.62 7  —---

7 © 115455.41 10 116479.29 7 117422.31 2 118227.38 4  ~—-

8 P 115611.58 6 116625.27 1  —-=- --- ———

g 0© - 116789. 15 1 - - ——

4b fl4p) 3=

NSYM V=0 # V=1 # V= 2 4

G P 115894.25 2 117446.48 3 118933.17 3

1 0 115922.44 3 117473.27 & 118958.86 8

2 P 115978.69 3 117526.74 & 119010.18 8

3 0 116062.54 4 117606.82 6 119086.98 &

4 P 116174373 3 117713.20 &  ---

% 0 116313.68 2 117846.46 1 -——-

6 P 116481.13 1  —-- -

2¢t c(2p) i}

N SN N o= o H N 4 B Vo= 2 -4 v = 3 £ 4 v = q # v = B s
1 0  95215.63 23 96897.05 14 98516.53 11 100075.35 {1 101574.73 5 103015.57 1
2 P 95276.65 27 96956.05 17 98573.59 15 100130.41 15 101627.78 7 103066.78 1
e § 0 avIET .8 30 Q7044 .28 20 VYEBY . 74 1€ 100212.68 18 1041707 .26 [

4 P  95488.82 33 97161.29 17 98771.84 13 100321.91 8 101812.70 7

S 0  95639.35 31 97306.74 18 98912.40 13 100457.68 9 101943.59 &  --—-

6 P 95818.74 25 97480.05 14 98079.84 7 100619.36 5 102099.64 4 -——

7 O  ©96026.24 17 97680.61 10 99273.55 9 {00806.40 7  --- -

8 P  96261.36 10 97907.81 6 ©99493.01 4 101018.21 5  —-- ——

9 0 96522.81 8 98160.60 5 99737.20 3 101253.80 3  --- -

10 P 96810.47 S 98438.07 2 100005.37 5  --—- - ---

11 0 9712253 & 98694.17 2  --- - .- -

12 P 97458.70 4  --—- - —- - —

13 ©O 97817.38 3 —-— - -—— —-_ -

14 P 98198.00 2  --- - - - i

15 0  98598.98 2  --- - - - —n-
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FREUND, SCHIAVONE, AND CROSSWHITE

2¢ c(p) 1y

N Sym vV = 0 # vV o= 1 # Vo= 2 é v = 3 # VvV = 4 o V = B 14
1 P 95215.63 11 96887.05 8 98516.53 7 100075.35 &5 101574.73 2 1Q3015.57 2
2 0 95276.66 17 96956.04 14 98573.51 11 100130.37 9 101627.77 6 103066.79 1
3 P 95367 .88 189 97044 .21 16 88658.71 12 100212.00 10 1QI1/U/.10 3 103143.28 1
4 0 95488 .98 18 97161.26 15 98771.70 13 100321.73 12 101812.40 3 103244 66 1
5 P 95639.55 17 97306.72 12 98912.23 10 100457.41 9 101943.26 4  ---

6 0 95818.88 16 97480.05 10 99079.72 5 100618.98 5 ——- -

7 P 96026.51 11 97680.61 8 99273.43 & 100806.05 5 —— -

8 O  96261.61 8 97907.77 6 99492.68 5 101017.71 4  --- -

s P 96523.43 7 98160.72 4 99737.00 4 101253.55 1 ——- -

10 © 96810.90 7 98438.51 3 100004.84 3 101512.82 1 —— ———

11 P 97123.47 & 98739.79 1 100257.58 1 - - -

12 o 97459.43 4 ——— - ——— — -

13 P 27848.6¢ e} — e - - P

14 o 98189.37 & ——— e —— ——— ——

15 P 98600.75 1 -—- - ——- - ——-

3¢t dQ@p) i

N SYy™m vV = (e} H vV = 1 # vV = < # v = 3 L4 v = < I4

1 0 112044 .09 4 113656.60 7 115205.5%1 10 116692.01 10 118117.90 10

2 P 112103.82 4 113714.07 8 118261.22 6 116745.52 B9 118169.62 10

3 0 112193.13° 4 113799.91 8 115344.47 10 116825.43 10 118246.84 10

4 4 112311.64 3 113813.39 7 115454.89 8 116931.30 10 118349.17 10

S 0 112458 .90 4 114052.00 7 115592.00 7 117062.44 9 118476. 11 =]

6 112634 .27 4 {114232.26 3 115755.23 & 117217.13 5 11i8626.85 &

7T 0 112837.14 4 1414424 .90 4 115943.90 6 117394 .86 1 118799.87 &

=3 P 113066 .65 1 114645 .50 4 116187 .26 s — -——

89 0 113322.04 3 114891 .48 3 116384.55 4 - ————

10 P  113602.25 3  --- 116654.70 3 --- ——-

11 0  143905.79 2 --- 116936.72 1 -—- ——

i2 P 114233.63 1 — 117239 .62 1 -——— o

3¢ dGp) oy

N SYM vV = © # Vv = 1 # Vv = 2 # v = 3 £ v = 4 4 VvV = 5 #
1 P 112043.96 2 113656.49 4 115205.28 5 116691.87 5 118117.65 S 119483.88 7
2 0 112103.52 3 113713.89 4 115260.56 5 116745.12 5 148168.20 5 119533.16 7
3 e 112192 .50 2 113799.69 4 115343.23 5 116824 .69 5 118245.51 S 119606.83 6
4 0 112310.66 2 113913.57 4 115452.9% % 116930.3% 5 118347.17 5 119704.57 6
5 P 112457 .46 2 114055.07 4 115589.28 4 117061.63 5 118473.48 5 119826.00 S
6 O 112632.41 2 114223.70 4 115751.71 4 117218.08 5 118623.97 5 119970.67 ©
7 P 112834.78 2 114418.72 3 115939.57 4 117398.88 4 118797.96 3 120137.96 5
8 Q 14130632.92 2 114639.853 2 116152 26 7 117603 .61 4 118994 92 4 120327.27 4
g P 113318.94 2 114885 ,25 2 116388 .89 3 117831.37 2 119213.47 1 120537.14 3
i0 O 113598 .97 2 115155, 09 2 116648.75 2 118081.48 3 119454.55 1 1207¢8.58 2
t1 P - 115448 .02 2 - 118352 .84 2 1i9715.47 i -
12 0 114230, 17 1 Rl 117230.52 1 118641.80 2 119983.,49 1 -
13 P 114579, 33 1 116088.44 1 Rt 118951 .67 1 - -
14 © 114949 .36 1 116455.79 1 - 119278 .92 1 - -
15 p  115339.42 1 --- --- e . -
i6 O 115747 .89 1 —— - ——— -—- -
17 P 116174.07 4 ——— - ——- — ——
18 0 116616.11 1 _— - —— - —

N SYM V=6 4 V= 7 % V=8 4 V=9 ¥ V=10 &

1 P 120791.58 6 122041.66 6 123234.81 S 124371 .51 4 12545%2.15 2

2 0O 120838 .92 6 122087.09 6 123278.38 6 124413.20 4 125482.00 2

3 P 120909.70 5 122155.02 6 123343.49 6 124475 .48 2 125551.%4 2

4 0 121003 .61 5§ 122245.10 5 123429.79 6 124557.93 2 125630.35 2

5 P 121120.2% €6 1223%7.02 5 123%37.00 6 124661 .48 1 125728.39 1

& e} 121260, 16 A 1224Q0 .68 2 127664 .74 1< - . -

7 P 121419.90 3 122644.46 2 --- - -

8 0 121602 .07 2 122818.97 1 - - -
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ELECTRONIC SPECTRUM AND ENERGY LEVELS OF DEUTERIUM

4c* k(4p) I}

N SYM v = 0 # V = 1 # vV = 2 # v = 3 # v = 4 ¥ v =5 #
1 o] 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 6 120960.08 6 122419.09 4 123816.83 6 125154.38 3
4 P 147970.96 3 119553.2% 6 121071.24 2 122525 .13 1 123918.37 € 125251.10 3
5 O 118118.94 2 119686.00 6 121208.00: 3 v 124044 .43 6 -

6 P 118294.79 2  --- -—= --- -—= -

7 0 118498.10 2 - - - ~-- -=-

4c™ k(4p) 1y

N SYM v= 0 # v = 1 # v o= 2 4 v = 3 ¥ V= 4 # V= 5 »
i P 117700.76 2 119282.45 3 120819.98 3 122284 . 80 3 123688.47 3 125032.3t%t 4
2 0 117759.79 1 119349.,34 3 120874.72 3 122337.50 3 123739.12 2 125080.8%1 4
3 P 117848 .08 2 119434.38 3 120956.58 3 122416.24 3 123814.83 3 125153.59 3
4 o 117965H.24 2 119547 .21 3 121065.30 3 122520.82 3 123915.43 3 125250.72 3
5 P 118110.87 2 118687.45% 2 121200.18 2 122650.67 3 124040.22 3 125370.29 2
6 0 118284 .31 2 119854 .54 3 121361.08 1 122805.42 3 124189.00 3 125513.06 2
7 P 118485.05 2 120047.73 2 121566.72 1 122994 12 1 124360.62 2 -

8 0 118742.22 2 120266 .51 2 121776.67 1 e o -

[} [ = 118064 .91 1 ——— o Akt -
10 © 119241.48 1 ——— ——— - - -

N SYM V = 6 #

1 P 126317 .43 4

2 0 126364 .16 4

3 P ——

4 0 126526.85 3

5¢* n{5p) Iy

N SYM Vv = O # v o= 1 # V = 2 #

1 0 120278.34 4 121863.14 4 123384 .03 4

2 P 120338.32 4 121920.44 4 123438.B0 4

3 o0 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

5¢” n(5p) 17

N SYM V= 0 ¥ vV = 1 # vV = 2 & v = 3 #

i P 120277.83 2 121862.81 3 123383.90 13 124843 .82 3

2 © 120336.67 2 121919.47 3 123438 .51 3 {124896.47 3

3 P 120424 .67 2 122004.20 3 123520.09 3 124875. 11 2

4 0 120541.50 2 122116.68 3 123628.40 3 125079.44 3

5 P 120686 .65 2 122256.32 2 123762.80 2 -

6 0 120859.52 2 - 123923.35% 1 -—-

7 P 121059.52 1 - - -——

8 O 121286, 11 1 - -——— -
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+ - —
6c ul6p) I} 6c u(ép) °11;
N SYM V = (o] # Vv = 1 # N SYM V o= o] # V = 1 » VvV o= 2 ¥
1 8] s 123244 .99 2 1 P 121664 .40 1 123243.96 3 124757.58 3
: 2 0 121723.20 1 123300.56 3 124811.91 3
3 P 121811.15 1 123385.17 3 124893.19 3
4 O 121927 .66 1 123497.34 3 125001.07 2
§ P 122072.52 1 123636.74 2 125134.79 1
6 o -z 123802.91 2 125294.25 1
Te™ (7p) 3117 8¢ (8p) °11, 9¢” (9p) 1y
N SYM V= 0 V.= 1 # N SYM V= 0 L] N SYM v = QO s
1 P 122497.50 1 124075.80 1 1 P 123034.38 1 1 P 123402.28 1
2 0 1228555 .58 1 124132.44 b ] 2 0 123093. 14 1 2 0 123460.69 1
3 P —— 124216.9 1 I 3 P 123180.80 1 3 [ 120540.6G2 1
4 0 122759.95% 1 124329.15 1 4 0 123297 .22 1 4 0 123664 .94 1
S P 122004.27 1 124468.50 1 L 5 P 123809.06 1
gt
3d 2(3d) 3%}
N SYMm vV = Q o v o= 1 # v - 2 ” vV - 3 # v - A o
O 0 112065.02 2 113573.88 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 & 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. 114 4 113823.80 8 115244 .57 6 116583.14 4 117835.60 1
e 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 -
a P 112961.20 2 - 115843.18 3 117167.0% 1 -
10 O 113184 .40 3 - ——— 117369, 22 k] -
11 P 113432.26 2 ~-- ——— ——— -
t2 Q 113703.38 2 -—— - - —-—
13 P 113098 .22 2 - - Ll -
Ip+
ad p(ad) 35
N SYM V= 0 # VvV = 1 14 Vv = 2 # V o= 3 # vV = 4 #
o 0 117705. 16 1 - - -——— -——
1 P 117713.82 4 -——— —-——— - -
2 © 117723.85 7 119271.67 6 120748.82 8 122156.05 2 123493.39 2
3a r 117756.90 S5 119304 .60 S5 120782. i8 S 122190.03 2 123528.28 1
4 0  117817.14 © 119363.43 4 120839.95 4 122247.09 2 123584.90 1
5 P 117905.36 3 119449.02 4 120923.12 2 122328.06 2 123663.89 1
s 0 118021.62 3 119561.41 3 121031.85 1 122433.31 1 12376%.75 ]
7 P 118165.67 2 119700.29 1 121165.8%5 1 122562.66 1 123880.56 1
8 [s] 1189537 .086 1 110865 .26 1 124324.90 ¥ 122748 K14 1 -
a p 118535. 16 1 120056, 11 1 - —— -
10 0 118759.05 1  --—- ——- ——— ——-
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5d (5d) 3z 6d (6d) *z 7d (7d) 2z}
N SYM vV = O # N SYM V= 0 L4 N SYM V.= 0 ¥
o 0 . o 0 - 0o 0 —

i1 P - i P ——— 1 P -

4 u 120284 .27 2 2 © 121659.60 1 2 0 122485.13 1
3 e 120312.08 2 2 P 121686.19 1 3 P 122511.85 o
4 0 120369.78 1 4 0 121743.38 1 4 © 4122569.20 1
5 P 120456.56 1 5 P 121830.10 1 5 P 1226656.16 1t
6 O f20572.08 1 6§ O 12194%.74 {1 6 0 122772.07 1
7T 120716.98 1 7 P t22087.86 1

8 0 120887 .42 1

9 P 121085.88 1
10 0 121310.46 1
11 P 121560.61 1
12 0 121834 .93 1

8d (8d) 3z} 9d 6d) 2

N SYM V= 0 # N SYM V= 0 #

0o 0 -— o o ——

5 P — 1P -—

2 0 123017.78 1 2 0 123382.47 3

3 P 123044 .92 1 3 P 123410.01 3

4 0 123102.70 1 4 0 123467 .84 S

5 P 123189.83 1 5 P 123555.%9 S

& U 123305.938 1 6 O 123672.61 S

7T P 123450.82 ¢ —

3¢t i(3d) *mp

N SYM v= 0 # v= 1 ¥ v = 2 # v= 3 # v = 4 #

i P 112346.24 4 113887.76 5 -—- 116692.82 1 117980.28 1

2 O 112434.68 6 113966.09 6 115381.35 5 116757.04 3 118053.04 f{

3 P 112550.84 5§ 114074.02 7 115479.00 3 116B850.08 2 118140.08 .2

4 0O 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 S5 114550.59 7 115945.41 1 117280.34 1 —-—

7 P 113254:84 4 114756.14 6 116143.51 1 117469.00 2 -

8 O 113488.69 3 114983.98 5 116333.09 1 - -

9 P 113745.69 3 - ——— - —_—
10 O 114025.10 2 - -—- —-——= ——
it P 114326.95 1 - - - ——

3e” i(3d)

N SYM vV = 0 # v.= 1 # v= 2 # v = 3 # v= 4 #

1 O 112317.13 4 °113845.27 5 115301.0t 6 116683,28 2 117975.17 2

2 P 112365.66 5 113893.63 9 115348.78 9 116730.18 2 118038.20 4

3 0 112439.25 5 113966.40 8 115420.39 8 116800.31 3 118103.87 ]

4 P 112538.45 5 114063.94 7 115516.05 7 116893.90 2 118194 .84 1

5 © 112663.36 4 114186.37 7 115635.72 4 117010.64 2 —_——

6 P 112814.47 5 114333.69 S 118779.32 2 117150.42 3 -

7 © 112091.34 4 1145065.73 4 $116946.70C 2 117313.01 3 —-——

8 P 113183.83 4 114702.24 4 116137.33 1 117496.80 1 ———

g 0 113421.56 4 114922.61 3 116350.58 2 117700.04 1 -
10 P 113673.88 3 115166.51 1 - —— -
it © 113949.56 3 115433.06 2 - ——— -
12 P 114248.56 3 —— - - -
13 0 114568.94 2 —— - - -—
14 P 114910.84 ¢ - - - -
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4e* r{4d) 0 4e” r(4d) 31y

N SYM v = 0 # N SYM vV = 0 #

i P ~—— 1t O 117837.77 3

2 0 1179541.63 4 2 P 117866 .15 3

3 P 118041.75 4 3 0 117924 .81 3

4 0 118159.06 3 4 P 118013.00 3

5 P 118304.1C 4 5 0 118129.64 3

6 0 118476 .42 3 s P 118274.22 3

7 P 118675.79 3 7 O 118446 .27 3

3ft i(3d) A}

N SYM vV = 0 # v = 1 # v = 2 ¥ v = 3 #

2 0 112750.1i8 5 114336.73 6 -= -

3 P 112852.98 4 114432.36 6 115948.80 6 117403.42 1

4 0 112989.69 4 1145%9.35 6 116067.50 6 117514.53 2

k<l Lo 112159 .44 4 114717 .02 T 116R14.G7 G 117GS2.0S 2

6 O 113360.62 4 114804.42 4 116389.58 € 117815.37 3

7 P 113591.60 4 115120.24 3 116591.25 3 118003.33 2

8 0 113850.20 3 118362.73 2 116818.24 3 118212.31 2

9 P 114134 .85 3 115630.47 2 117069.%3 2 -
10 O 114443 .48 3 115921.93 2 117312.33 1 -
i1 P 114774 99 2 - 117600. 15 2 -~

3 j(3d) 3a;

N SYM v = O L4 V = 1 E4 v = 2 4 v = 3 # vV = 4 # v= 5 4
2 P 112749 .51 3 114336.27 7 115859.36 8 117319.74 4 118718.86 3 120057.46 2
3 0 112850.02 S 114430.86 9 115948.15 7 117403.21 4 118796.88 3 -
4 P 112981.96 3 114555.31 B 116065.43 6 117513.51 4 118900.06 2 -
5 0 113143.97 4 114708.62 6 116210.32 5 117649.88 2 1198027.59 2 -
6 P 113335.02 3 114889.88 6 116381.73 4 117811.65 2 119178.66 2 -
7 0 t113553.68 3 t15097.80 4 116578.80 3 117897.38 3 - -
8 P 113798.96 3 115331.23 3 116800.38 3 118206.44 3 - -
9 0 114069.44 3 115589.08 3 {117038.77 {1 118437.40 3 - -
10 P 114364 .31 3 115869.80 3 117312 .12 1 - - taded
11 0 114681.89 2 116127.67 1 e —-- —-- ---
12 P 115021.56 2 == --- —- --- ~—-
13 0 115381.58 3 ~-- -—= == --- -
14 p 115761.35 3 ~-- - ~-- -—= -
15 0O 116158.96 2 -~ -—— ~—- - ---
Af~ (4d) A7

N SYM v= 0 #

2 P 118021.90 3

3 0 118136.63 3

4 P 118280.16 3

5 Q 118461.03 1
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Appendix C. Lines of the D, Emission Spectrum, Measured and Assigned by G. H. Dieke and
Co-Workers

This list has been deposited with the Physics Auxiliary Publication Service.? It consists of about 600.pages of measured
lines arranged in order of increasing wavelength with assignments indicated.

*See AIP document no. PAPS JPCRD-14-0235-627 for 627 pages of mea-
sured lines of molecular deuterivm arranged in order of increasing wave-
length. Order of PAPS number and journal reference from American Insti-
tute of Physics, Physics Auxiliary Publication Service, 335 East 45th Street,
New York, NY 10017. The price is $1.50 for each microfiche {98 pages).or
$5.00 for photocopies of up-to 30 pages, and $0.15 for each-additional page
over 30 pages. Airmail additional. Make checks payable to the American
Institute of Physics.
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