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The A2II-X?3* Av = 0 sequence of BeD was observed in the 19 500—20 800" aspectral region using a Fourier
transform spectrometer. The emission spectrum was excited in a Be hollow cathode discharge lamp withgasleriRture.
The observed lines were assigned to the 0—0 to 6—6 bandsATke —1 sequence was too weak to be seen in our Fourier
transform spectra. We therefore used a previously recorded but unpublished arc emission spectrum to identify the 0—1 to 5-6
Av = —1 bands. Consequently, all of the diagonal bands could be linked together and the vibrational intervals determined.
The Av = 0 andAv = —1 data were fitted together in a global fit and effective constants derived. Using the information
available from the study of th€?%, "—X23* system [R. Colin, C. Dize, and M. Steinhaue€an. J. Phys61, 641 (1983)],
thev = 8-12 vibrational levels of the ground state were added in a Dunham fit. A set of Duibanstants was determined
for the X3 " state along with traditional equilibrium parameters for 471 excited state. The equilibrium bond lengths were
found to be 1.341742(5) A for the ground state and 1.33309(4) A for the excited state. A reanalysis of the previously published
A2II-X?3* 0-0 to 3-3Av = 0 bands of BeT [D. De Greef and R. Colih, Mol. Spectroscs3, 455-465 (1974)] was also
performed. © 1998 Academic Press

I. INTRODUCTION the A2IT-X23.* system and linked them together using the 0—
to 5-6 bands recorded with an arc source. The off-diagon
We have recently reanalyzed tWéII-X*X" spectrum of pands of thed—X system are very weak, with Franck—Condor
BeH (1) and were able to link all of the bound ground statgyctors of about 0.002, and could not be studied by Fourie
vibrational levels fromv” = 0-10. At the same time, We transform emission spectroscopt).(We, therefore, had to use
recorded new Fourier transform emission spectra of BeD USiUHpublished data from an arc source recorded with a 2-
the same hollow cathode source. Since BeH, BeD, and BeT 3fectrograph9).
relatively light molecules, they can be used to study the break-There is additional information available for the ground stat
down of the Born—Oppenheimer approximation and to bencfyy, v = 8—12 from theC23 " —X23,* transition 0). The weak
mark open-shelab initio calculations {-3). . C23"-X3* transition can only be seen in emission with a
In our recent BeH paped) we have reviewed the literaturepyight arc source. Unfortunately, we could not directly bridge
for BeH, BeD, and BeT, so we will make only a few specifi¢he gap betweew’ = 6 and 8, but we did include ground state
comments about BeD and BeT. The first BeD spectra Weigational and vibrational combination differences for te=
rezcoided by Koontz4) using an arc source. Only t#I1-  g_12 Jevels of BeD in a fit using Dunhalis (10). For BeH
XY™ transition was studied and these measurements Wgyg were more fortunate and could link all of the bound groun:
improved and extended to other systems by Colin and cowod§xte vibrational levels togethel)( The old BeT datad) have
ers using a King furnaces(7). For theA’II-X*2 " transition, 4150 been recalibrated and refitted using the same Hamiltoni
data are available for BeD for only the 0-0, 1-1, and 2-Ratrices as used for BeH and BeD.
bands 45, while the 0-0, 1-1, 2-2, and 3-3 bands are |, thjs paper we report new line positions and spectroscop
known @) for BeT. The A’[I-X?X" system of BeT was constants for BeD and BeT that we intend to use in the futur
recorded, for safety reasons, with a hollow cathode so@xe (for an A2[1-C23 *+ deperturbation analysis and for a more

Very recently theA’II-X?" system of BeD was identified in getailed study of the breakdown of the Born—Oppenheime
emission from a tokamak plasm@)( aPproximation.

For BeD, we recorded the 0—0 to 6—6 vibrational bands o

I1. EXPERIMENTAL DETAILS
1 Permanent address: Laboratoire de Physique des Lasers, Atomes et Mol-

écules, UMR CNRS, Centre d’Etudes et de Recherches Lasers et Applications:rwo kinds of spectra have been used for the analysis of tl

Universitedes Sciences et Technologies de Lille, 59 655 Villeneuve d'Ascgq» 20 + . .

Cedex, France. /9\ IM-X“% " system of BeI_D. Thdv = 0 sequence was ex0|ted_
2 permanent address: Department of Chemistry, University of Waterld®) @ Be hollow cathode discharge and recorded using a Fouri

Waterloo, Ontario, Canada N2L 3G1. transform spectrometer. Attempts to excite the = —1
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FIG. 1. An overview of theA2II-X23* (Av = 0) FT emission spectrum of BeD. Some weak impurity lines belonging te\f#iiE-X?3* 0—0 band of
BeH can be observed to lower wavenumbers at 19 750cm

sequence in the hollow cathode source were unsuccessfullhe Be hollow cathode used to excite i@1-X23" (Av = 0)
Consequently, we have used a previously recorded, but unpaéguence was operated at currents 800 mA with a nonflowing

lished, arc emission spectru®) ©of theAv = —1 sequence to mixture of He (80%) and D(20%) at a pressure of 8 Torr. The
link the new FTS bands together. A separate description of thgtimal experimental conditions were obtained when the di
two experimental procedures is given below. charge had an intense blue color. The emission from the discha
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FIG. 2. An expanded portion of tha?I[I-X23,* Av = 0 sequence of BeD displaying seveRalines of the 0—0 to 6—6 bands. The unmarked lines belong
to BeH.
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TABLE 1
Observed Line Positions (in cm™?) for the A2II-X?3* Av = 0
and Av = —1 Sequences of BeD

A~ X5
0-0 1-1

N R(N) P(N) Q) RIN) P(N) ()
0 20049.582(3) 20065.760(27)

20060.906(-31) 20038.306(-15) 20076.817(16) 20054.699(-28)

20060.131(3) 20036.750(-4) 20075.934(-46) 20053.187(49)
2 20072.504(-8) 20015.841(0) 20038.395(-27) 20088.032(-37) 20032.755(3) 20054.777(-14)

20071.969(2) 20014.302(28) 20037.615(1) 20087.533(17) 20031.243(74) 20053.950(-21)

20084188(-58)  20004.738(6)  20038.801(53)  20099.493(13)  20021.836(-20)  20055.069(6)
20083.842(2)  20003.937(13)  20038250(49)  20099.065(-1)  20021.044(5)  20054.544(35)
20096.118(7)  19993.886(6)  20039.260(16)  20111.03229)  20011.198(-4)  20055.498(9)
20095.758(:36)  19993317(-15)  20038.801(-36)  20110.658(-22)  20010.648(0)  20055.069(-6)
20108.125(32)  19983.244(8)  20039.91421)  20122.651(25)  20000.743(5)  20056.064(14)
20107.815(:24)  19982.809(-19)  20039.563(-13)  20122.346(-20)  20000322(2)  20055.703(-25)
20120.183(3)  19972.800(9)  20040.716(27)  20134342(7)  19990461(7)  20056.752(12)
20119.944(29)  19972464(-9)  20040413(-22)  20134.109(-14)  19990.126(-6)  20056.466(-15)
20132374(13)  19962.554(11)  20041648(23)  20146.132(12)  19980.363(11)  20057.564(11)
20132.142(-50)  19962277(-12)  20041398(-22)  20145.931(-15)  19980.082(-10)  20057.323(-18)
19952.505(8)  20042.705(4) 19970.435(5)  20058.484(0)

W0H4574C53) 9957 270(20)  20042.487(45)  2OPTINEA) 109709000 18)  20058.338(25)
19942.654(-1)  20043.936(24) 19960.689(-5)  20059.546(9)
19942.452(-36)  20043.736(:38) 19960.487(-34)  20059.363(:31)
20169.341(-39)  19932.974(-31)  20045.195(-63)  20181.816(-25) igggié?;g;’) 20060.674(-28)
117 20181816(-33)  19923.526(-84)  20046.695(-43)  20193.804(-36)  19941.747(:56)  20061.938(-46)
12 20194354(-16)  19914364(-51) 20048312(:37)  20205.844(-26)  19932.606(-49)  20063.354(-24)
13 20206017(-14)  19905410(-35)  20050.064(-27)  20217.900(-23)  19923.634(-78)  20064.878(-4)
14 20219516(-10) 19896.678(27)  20051.944(-17)  20229.969(-18)  19914.948(:31)  20066.460(-35)
15 20232.139(7)  19888.178(-22)  20053.950(-8)  20242.033(-24)  19906.434(-25)  20068.183(-31)
16 20244778(3)  19879.916(-16)  20056.064(-15)  20254.112(-9)  19898.138(-18)  20070.017(-19)
17 20257.424(-1)  19871897(-11)  20058.338(14)  20266.167(-3)  19890.061(-13) 20071.951(-8)
18 20270.050(-16) 19864123(-7)  20060.674(-12)  20278207(6)  19882.209(-7)  20073.972(-9)
19 20282702(2)  19856.598(-3)  20063.184(14)  20290.197(0)  19874.579(-6)  20076.118(18)

20156.927(-43) 20169.835(-47)

,_.
NaemaNmaSmaSmaNamaSmawatNe a

20 20295.320(5) 19849.325(0) 20065.766(0) 20302.155(3) 19867.181(-1)  20078.284(-24)
21 20307.907(6) 19842.306(2) 20068.492(15) 20314.061(4) 19860.012(0) 20080.655(46)
22 20320.460(7) 19835.543(4) 20071.320(22) 20325.909(7) 19853.073(0) 20082.997(3)
23 20332.969(8) 19829.040(7) 20074.232(8) 20337.688(9) 19846.372(4)  20085.468(6)
24 20345.425(8) 19822.795(7) 20077.264(11) 20349.387(10)  19839.911(13)  20088.038(31)
25 20357.821(10)  19816.811(8) 20080.388(4) 20361.018(29)  19833.670(8) 20090.637(11)

26 20370.143(9) 19811.084(3) 20083.621(11) 20372.514(11)  19827.670(7)  20093.321(5)
27 20382.387(9) 19805.617(-2)  20086.963(36) 20383.923(13)  19821.916(20)  20096.118(49)

28 20394.542(8)  19800.437(17)  20090.337(5) 20395.20(1) 19816.369(6)  20098.965(82)
29 20406.596(3) 19795.488(8) 20093.791(-28)  20406.366(2) 19811.084(22)  20101.755(4)

30 20418.551(7)  19790.806(6) 20097.399(13) 20417.400(10)  19806.003(14)  20104.711(44)
31 20430.382(2) 19786.382(5) 20101.034(9) 20428.274(4) 19801.153(9)  20107.617(-8)
32 20442.092(1) 19782.212(4) 20104.711(-20)  20438.992(1) 19796.522(1)  20110.658(38)
33 20453.669(3) 19778.302(11)  20108.511(11) 20449.549(6) 19792.119(0)  20113.662(18)

34 20465.097(0) 19774.624(1) 20112.338(16) 20459.915(1) 19787.938(5) 20116.724(34)
35 20476.368(-2) 19771.196(-2) 20116.190(-2) 20470.088(-5) 19783.956(0) 20119.784(34)

36 20487.476(-4)  19768.019(4) 20120.133(28) 20480.051(-18)  19780.183(-3)  20122.841(24)
37 20498.385(-27)  19765.055(-9)  20124.049(-1) 20489.825(-4)  19776.609(-6)  20125.937(56)
38 20509.153(-4)  19762.334(-9)  20128.019(-3) 20499.340(-20)  19773.236(-1)  20128.932(0)

39 20519.722(19)  19759.841(-4)  20132.025(13) 20508.611(-37)  19770.034(-10)  20132.032(68)

40 20530.075(37)  19757.550(-13)  20135.984(-24)  20517.686(4) 19767.080(50)  20134.937(-26)
41 20540.183(35)  19755.499(10)  20139.997(-8) 20526.442(-1)  19764.199(16)  20137.893(-27)
42 20550.088(65)  19753.587(27)  20143.971(-18)  20534.973(53)  19761.476(-19)  20140.804(-19)
43 20559.671(25)  19751.902(-29)  20147.963(11) 20543.154(59)  19758.934(-24)  20143.608(-52)
44 20568.945(-60)  19750.433(2) 20151.847(-34)  20551.017(66)  19756.565(4)  20146.483(64)
45 20578.065(-21)  19749.095(-4)  20155.743(-22)  20558.447(-23)  19754.277(-13)  20149.108(25)
46 20586.882(9) 19747.964(32)  20159.610(19) 20565.537(-99)  19752.160(23)  20151.607(-32)

Note.“Observed— calculated” differences are reported in parentheses, in units of the last quoted digit (see
text).

was recorded with a Bruker IFS 120 HR Fourier transform spegaporize Be) had a temperature of about 1500 K. The resultir
trometer. An Si photodiode detector and a band-pass filter w&eppler widths of the BeD lines were about 0.2 T The
used to isolate the 18 000—22 500 chspectral region. A total of wavelength scale was calibrated against BeH molecular lin
25 scans were coadded in about 15 min of observation at @esent in the spectrum as an impurity. The BeH spectijimad
instrumental resolution of 0.1 cm. Higher resolution spectra been previously calibrated using Ne atomic lin&$)( The esti-
were not recorded because the uncooled cathode (necessamated absolute accuracy of the wavenumber scale (€03
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TABLE 1—Continued

0-0 1-1
N RN) P(N) QN) R(N) PAN) QN)
47 20595.394(45)  19746.919(6) 20163.330(-14)  20572.397(-31)  19750.056(-30)  20154.072(-2)
48 20603.481(-15)  19746.053(23)  20167.043(30) 20578.724(-101)  19748.181(56)  20156.356(-14)
49 20611.331(33)  19745.306(33)  20170.615(35) 20584.789(-18)  19746.248(10)  20158.571(61)
50 20618.776(41)  19744.601(-25)  20174.091(60) 20590.355(5) 20160.510(36)
51 20177.376(29) 20595.509(80)
52 20180.554(42) 20600.050(33)
53 20183.584(78) 20604.142(53)
54 20186.374(63)
55 20188.986(82)
56 20191.421(157)
) =3

N R(N) PQN) QN) RMN) PAN) ()]
L e 20094.544(-30)

f 20093.791(74) 20071.951(18)
, e 20105.190(-13)

S 20104.711(83)
5 ¢ 20110.082(-16)  20034.436(34) 20115.944(11)

[ 20109.680(-4)  20033.595(22) 20115.487(-20) 20073.076(-82)
4 ¢ 20121275(8) 20023.934(-4)  20067.196(66) 20126.759(23)  20031.893(-22)

[ 20120939(-7)  20023.397(16)  20066.766(49) 20126.385(-22)  20031.334(-5)
5 ¢ 20132494(20)  20013.642(-5)  20067.607(15) 20137.600(3) 20021.836(42)

[ 20132.242(-17)  20013.232(-2)  20067.196(-75)  20137.353(15)  20021.360(-8)
¢ ¢ 20143871(42)  20003.525(7) 20068.183(20) 20148.513(10)  20011.800(-11)

[ 20143.608(-16)  20003.190(-7)  20067.879(-28)  20148.260(-36)  20011.487(2)
, e 20155213(13)  19993.558(10)  20068.863(26) 20159.510(66)  20001.983(14)  20075.337(21)

[ 20155.005(-28)  19993.317(23)  20068.592(-39)  20159.292(13)  20001.704(-5)
g ¢ 20166.603(-14)  19983.753(14)  20069.616(5) 20170.478(68)  19992.272(6) 20075.939(20)

[ 20166.430(-54)  19983.521(-13)  20069.424(-22)  20170.374(96)  19992.035(-23)  20075.769(14)

e 19974.090(-6)  20070.463(-20) 19982.809(102)  20076.650(50)
2 i 20178.029(-43) 19973.892(-38)  20070.315(-35) 2018L317¢-73) 19982.535(-6)  20076.480(11)

e 19964.631(7) 19973.312(16)
10, 2018953719 oocs'gsaagy  2007LA420(32) 2019233741 073739054y  20077.264(:88)
11 20201.037(-23)  19955.283(-42)  20072.504(-10)  20203.329(-33)  19963.990(-47)  20078.184(5)
12 20212.548(-24)  19946.112(-95)  20073.623(-45)  20214.310(-23)  19954.894(-42)  20079.091(17)
13 20224.073(-13)  19937.235(-36)  20074.883(-28)  20225.264(-16)  19946.012(17)  20080.028(-7)
14 20235.586(-5)  19928.536(11)  20076.218(-23)  20236.196(-1) 19937.235(17)  20081.007(-53)
15 20247.076(-3)  19919.954(-14)  20077.660(4) 20247.076(4) 19928.536(-72)  20082.141(-4)
16 20258.541(2) 19911.600(-6)  20079.091(-60)  20257.891(-3) 19920.174(4) 20083.247(-43)
17 20270.050(87)  19903.444(1) 20080.655(-71)  20268.655(0) 19911.906(0) 20084.516(27)
18 20281.349(8) 19895.481(3) 20082.374(-1) 20279.346(1) 19903.815(0) 20085.836(98)
19 20292.673(10)  19887.720(2) 20084.188(89) 20289.930(-22)  19895.910(5) 20086.963(-71)
20 20303.921(2) 19880.169(8) 20085.836(-53)  20300.477(9) 19888.178(6) 20088.405(30)
21 20315.109(9) 19872.816(5) 20087.735(-10)  20310.868(-14)  19880.625(7) 20089.696(-56)
22 20326.200(4) 19865.677(8) 20089.696(34) 20321.189(6) 19873.257(10)  20091.157(-8)
23 20337.202(5) 19858.742(8) 20091.650(15) 20331.369(9) 19866.043(-11)  20092.638(31)
24 20348.097(6) 19852.019(12)  20093.671(11) 20341.401(0) 19859.043(-1)  20094.145(71)
25 20358.876(5) 19845.518(29)  20095.758(27) 20351.298(2) 19852.223(9) 20095.608(50)
26 20369.525(2) 19839.155(-21)  20097.836(-7) 20361.018(-15)  19845.518(-42)  20097.042(-11)
27 20380.023(-14)  19833.078(8) 20100.020(28) 20370.599(-3) 19839.155(70)  20098.523(-34)
28 20390.408(3) 19827.166(-1)  20102.176(5) 20380.023(32)  19832.767(-15)  20100.020(-40)
29 20400.606(-6)  19821.457(-8)  20104.399(25) 20389.187(2) 19826.697(43)  20101.605(47)
30 20410.639(¢-9)  19815.960(-3)  20106.581(-12)  20398.173(0) 19820.686(-5)  20103.052(13)
31 20420.539(36)  19810.648(-8)  20108.795(-28)  20406.947(4) 19814.891(-5)  20104.499(0)
32 20430.141(-20)  19805.617(77)  20111.032(-23)  20415.460(-19)  19809.261(0) 20105.948(18)
33 20439.589(-24)  19800.537(-72)  20113.304(21) 20423.767(-5) 19803.782(0) 20107.320(-2)
34 20448.848(1) 19795.878(16)  20115.487(-9) 20431.794(-11)  19798.449(-7)  20108.651(-18)
35 20457.840(-5)  19791.275(-13)  20117.643(-45)  20439.589(24)  19793.270(-6)  20109.987(27)
36 20466.584(-14)  19786.870(-15)  20119.844(-4) 20447.038(2) 19788.186(-53)

351

cm L. The line positions were measured by fitting VVoigt lineshamurce with Be electrodes was used to excite the spectrum. T
functions to the experimental lines in a nonlinear, least-squages was operated at 190,'9 A dc current, with a 1:5 mixture
procedure. The precision of our measurements is estimatedtdd, and Ar at a total pressure of a few Torr. The emissiol
about+0.01 cm * for unblended lines. The doublet fine-structurepectra were photographed in the second order of a 2-
splitting of the molecular lines could be measured athowalues Czerny—Turner grating spectrograph, using Kodak I-F plate
(up toN ~ 10). and 50um slits. The emission spectrum of an iron hollow

The experimental setup used to record W&I-X?S* cathode was used for wavelength calibration. The absolu
(Av = —1) sequence was previously described in detail Byrror in the line positions is estimated to be 0.2 ¢rand the
Colin et al. (9) in their study of theC?S*—X?3* system and uncertainty in the relative line positions is better than 0.1 tm
only a brief description will be given here. A conventional aréor strong unblended lines.

Copyright © 1998 by Academic Press
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TABLE 1—Continued

72 3.3
N R(N) P(N) QM) R(N) P(N) QM)
37 20475.084(-7) 19782.656(10) 20121.962(-5) 20454.203(2) 19783.305(-30)
38 20483314(5)  19778.503(-57)  20124.049(14)  20461.057(9)
30 20491230(7)  19774.624(1)  20126.037(-3)  20467.584(25)
40 20498874(14)  19770782(-40)  20128019(47)  20473.793(77)
41 20506.190(30)  19767.080(-73)  20129.853(34)  20479.547(45)
42 20513.15131)  19763.618(15)  20131.525(-42)
8 19760.256(95)
4-4 5-5

N R(N) P(N) Q(N) R(N\) PAN) [O]0\)]
L e 30025.072(6)

! 20024.626(-28)
o ¢ 2014826030)  20015256(21) 20143.066(-3)  20004.315(3)

f 20147.963(-70)  20014.912(-7) 20142.844(-19)  20003.937(-110)
,e 20I8730Q)  20005.54929) 20153.095(-8)  19994.830(16)

f 20158571-1)  20005.271(-1) 20152.955(11)  19994.574(-33)
8 C a061s1s)  19995999(18) 2007726447 2016315054 19985.404(-10)

7 : 19995.704(-21)  20077.264(107)  20162.974(-19)  19985.207(-47)

e 19986.461(16)  20077.812(20)
9 6 201m69820)  ooe el sy Z01TR08()  19976.056(-60)
107 20190.134(-56)  19977.042(-40)  20078284(-37)  20183.046(11)  19966.901(:23)
11 20200.599(-36)  19967.830(-39) 20192.909(-13)  19957.827(-16)
12 20211015(-27) 19958.741(-37)  20079.506(-18)  20202.734(-13)  19948.864(-11)
13 20221386(-15)  19949.798(-26) 20212.548(46)  19940.013(-11)
14 20231708(4)  19940.992(-18) 202221794)  19931.276(-17)
IS 20242.033(95)  19932270(-69)  20081.614(:24)  20231.708(-45)  19922.691(6)
16 20252090(6)  19923.804(-11)  20082.374(-41)  20241245(14)  19914.205(5)
17 20262157(3)  19915438(0)  20083.247(26)  20250.598(4)  19905.861(18)
18 20272.125(-5)  19907210(-1)  20084.022(29)  20259.840(8)  19897.606(-5)
19 20282005(13)  19899.146(8)  20084.931(26)  20268.955(21)  19889.512(1)
20 20291751(19)  19891211(-5) 20277851(-36)  19881.534(-3)
21 20301361(18)  19883486(37)  20086.643(-15)  20286.681(0) 19873.712(17)
22 20310868(56)  19875.842(6)  20087.519(-30)  20295320(15)  19866.043(64)
23 20320022(-105) 19868.392(15)  20088.405(-39)  20303.734(-7)  19858.353(-39)
24 20329304(24)  19861.074(2)  20089.339(2) 20311.943(-40)  19850.946(13)
25 20338218(-37)  19853.928(9)  20090.227(6) 20320022(6)  19843.626(27)
26 20347.047(3)  19846.929(10) 20091 157(67)  20327.900(73)  19836.375(-13)
27 20355.740(109)  19840.047(-19)  20091.949(11)  20335403(1)  19829.325(23)
28 20364011(6)  19833369(6)  20092748(-9)  20342.732(4)  19822.369(33)
29 20372131¢-19)  19826.697(-106) 20349.798(5)  19815.468(-22)
30 20380023(:3d)  19820.374(-10)  20094.236(-49)  20356.565(-16)  19808.745(-20)
31 20387.709(0)  19814.089(-14)  20094.953(-24)  20363.096(12)  19802.206(47)
32 20395.092(0)  19807.951(-3) 20369.219(-66)
33 20402.166(-22)  19801.938(4) 20375.062(-110)
34 20408.962(-21)  19796.004(-31) 20380.700(-34)
35 20415.460(0)  19790.245(-8) 20385.972(12)
36 20421535(-64)  19784.603(21)
37 20427.40422)  19779.006(-6)
38 20432.821(33)
39 20437.799(4)

5-6 0-1

N R(NY) P(N) QM) R(N) P(N) Q)
o ¢ 20133250(0) 2000805107

F 20133036(-9)  20007.719(11)

¢ 20142.838(18)  19998.643(47) .
T 7 20142649¢-11)  19998.311(-23) 18630.64(0)

e 20152.332(-12)  19989.188(-30)
8 ;0 20152215(:6)  19988.987(27) 18664.81(-10) 18562.94(-5)

I1l. ANALYSIS 19 750 cm'* (see Fig. 1). The presence of the BeH lines, du

to H-containing impurities in the discharge, was very useful fo
the calibration of the wavenumber scale.

The emission spectrum of thes = 0 sequence of BeD was The A’II-X?X* 0-0 to 6—6 bands of BeD were identified
observed in the 19 500—20 750 chregion. An overview of in our FT spectrum. The 3-3, 4-4, 5-5, and 6—6 bands we
the Fourier transform spectrum is displayed in Fig. 1. Iabserved for the first time. All the observed bands hay®,
addition to the BeD rotational lines, BeH lines belonging to thendR branches, with a doublet fine-structure splitting resolve
same sequence were observed in the spectrum. Some of tleédew N values (up toN = 10) as appropriate for a Hund'’s
lines are clearly visible on the lower wavenumber side atse (bII-°3™" transition. An expanded portion of the spec-

1. Description of the Observed Bands
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TABLE 1—Continued
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6-6 0-1

N R(N) P(N) [o]6\)] R(N) P(N) [l0)]

e 20161.814(1) 19979.899(-17)
9 20161700(-19)  19979.740(17) 18679.56(3) 18465.13(-8) 18566.44(-2)

e 20171.246(30)
10 - Soi7nie(2z) 19970672620 18694.34(-11) 18458.05(-4) 18570.29(-4)
11 20180.569(27)  19961.487(-64) 18709.73(4) 18451.39(-5) 18574.24(-33)
12 20189.751(-31)  19952.500(2) 18725.35(12) 18445.22(-4) 18579.21(0)
13 20198.900(-26)  19943.496(-36) 18741.06(1) 18439.56(0) 18584.25(4)
14 20207.984(21)  19934.601(-60) 18757.15(0) 18434.33(0) 18589.54(-4)
15 20216.879(-1)  19925.873(-14) 18773.57(4) 18429.59(0) 18595.35(0)
16 20225.674(3) 19917.210(-4) 18790.18(1) 18425.34(1) 18601.46(0)
17 20234.343(22)  19908.661(17) 18806.93(-13) 18421.55(0) 18607.91(-5)
18 20242.837(17)  19900.188(10) 18824.20(0) 18418.32(5) 18614.77(-5)
19 20251.162(5) 19891.796(-22) 18841.41(-16) 18415.54(6) 18622.09(4)
20 20259.293(-26)  19883.486(-82) 18859.14(-3) 18413.03(-15)  18629.71(8)
21 20267.281(-14)  19875.467(40) 18877.05(6) 18411.25(-13)  18637.63(6)
22 20275.048(-27)  19867.500(104) 18894.97(-3) 18410.04(-5) 18645.76(-9)
23 20282.702(57)  19859.495(21) 18913.04(-18) 18409.16(-13)  18654.54(4)
24 19851.640(-23) 18950.22(0) 18409.16(15) 18663.49(1)
25 19843.937(-23) 18409.16(-5) 18672.73(-6)
26 18410.04(12) 18682.42(-2)
27 18411.25(12) 18692.41(-2)
28 18413.03(19) 18702.75(0)
29 18415.04(0)
30 18417.79(5)
31 18420.94(1)

1-2 2-3

N R(N) P(N) o) R PN QM)
2 18662.09(-16)
3 18653.33(-37) 18663.49(25)
4 18666.24(-1)  18566.44(0) 18664.81(20)
5 18557.07(-18)  18612.43(-13)  18731.05(-23) 18612.43(2) 18666.24(-12)
6 18692.41(3) 18548.07(-42)  18614.77(-1) 18744.12(-1) 18603.64(-18)  18668.18(-28)
7 18705.85(-9)  18540.12(-5)  18617.20(-17)  18757.15(-15) 18595.35(-29)  18671.40(46)
8 18532.25(-3)  18620.26(-8) 18771.16(38) 18587.80(-9) 18673.69(-8)
9 18734.00(-3) 18623.63(-4) 18784.48(-6) 18676.97(1)
10 18748.51(-1)  18517.72(-11)  18627.35(-3) 18798.52(-7) 18573.60(-6) 18680.46(-2)
11 18511.28(0) 18631.43(-3) 18812.62(-30) 18567.17(-1) 18684.22(-15)
12 18778.30(-9)  18505.13(-4)  18635.86(-3) 18827.37(-14) 18561.12(-3) 18688.58(-3)
13 18793.71(-2)  18499.46(-6)  18640.66(-3) 18842.40(3) 18555.56(0) 18693.17(-2)
14 18809.20(-14) 18494.32(-2)  18645.87(0) 18857.54(6) 18550.42(1) 18698.02(-9)
15 18825.12(-10) 18489.60(-2)  18651.38(0) 18872.78(-3) 18545.68(-1)
16 18841.41(8) 18485.34(-2)  18657.30(5) 18888.49(11) 18541.38(-6) 18708.95(-3)
17 18857.54(-14) 18481.56(-2)  18663.49(2) 18903.87(-29) 18537.66(1) 18714.96(3)
18 18874.24(-1)  18478.24(-2)  18670.05(1) 18920.32(16) 18534.34(3) 18721.24(4)
19 18891.04(0) 18475.37(-6)  18676.97(1) 18936.37(1) 18531.45(4) 18727.81(1)
20 18908.05(0) 18473.09(1) 18684.22(2) 18953.01(26) 18529.02(3) 18734.70(-1)
21 18925.01(-22) 18471.33(13)  18691.75(-3) 18527.03(0) 18741.92(-4)
22 18942.54(-8)  18469.89(9) 18699.65(-6) 18525.57(5) 18749.54(2)
23 18960.18(0) 18469.00(13)  18708.00(3) 18523.88(-60)  18757.15(-23)
24 18977.77(-14)  18468.46(2) 18716.55(0) 18523.88(-3) 18765.56(-1)
25 18468.46(-1)  18725.35(-9) 18523.88(7) 18774.08(3)
26 18469.00(0) 18734.70(4) 18523.88(-27)  18782.83(0)
27 18469.89(-11)  18744.12(-5) 18525.57(60) 18791.79(-10)
28 18471.33(-14)  18753.97(-2) 18526.28(2) 18801.37(11)
29 18473.52(7) 18764.19(5) 18528.00(1)
30 18475.91(3) 18774.75(19) 18530.21(1)
31 18478.85(5) 18785.30(2) 18532.85(0)
32 18796.32(5)

trum, displaying severaR lines of the 0—0 to 6—6 bands, isof theAv = 0 sequence. The origins of tAéI1-X3* (Av =
presented in Fig. 2 (the presence of BeH lines can also ®gvibrational bands of BeD go initially to higher wavenum-
noticed in this figure as the unmarked lines). bers withTy, = 20 037.688 cm?, T,; = 20 054.105 cm?,
While the A’2II-X?3* Av = 0 sequence of BeH presentsT,, = 20 065.941 cm?, Tz; = 20 073.011 cm?, andT,,
“extra” heads in alP, Q, andR branches at high values {, = 20 075.202 cm?, and then they turn back to lower wave-
12), no such features have been observed in the BeD spectmmmbers with Tos = 20 072.601 cm' and Tg =
for the assigned lines up to a maximudnvalue of 56 (in the 20 065.393 cm™. The vibrational head of BeD is formed at
0-—0 band). In common with the BeH spectrum is the presenite 4—4 band, instead of the 3—3 band in the case of BeH. /
of a “vibrational head” or “head-of-heads” for tlgg¢ branches one can see from the values given above, the origins of the 2
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TABLE 1—Continued

1-2 2-3
N RN) P(N) QM) RN PN QM)
30 18475.91(3) 18774.75(19) 18530.21(1)
31 18478.85(5) 18785.30(2) 18532.85(0)
32 18796.32(5)
3-4 4-5
N R(N) P(N) ANy R(N) PAN) QM)
4 18767.51(16)
5 18779.54(2) 18824.20(8)
6 18791.79(-19) 18836.01(-21) 18764.19(-32)
7 18804.69(-7) 18647.17(-11) 18848.50(-11) 18766.70(-6)
8 18817.78(-5) 18639.38(-30) 18723.21(-12) 18860.81(-47) 18687.93(-3) 18769.31(-5)
9 18830.95(-22)  18632.23(-24) 18726.38(0) 18874.24(3) 18680.46(-46)  18772.21(-5)
10 18844.83(5) 18625.50(-19) 18729.74(0) 18887.11(-27) 18775.45(-5)
11 18858.62(-1) 18619.43(11) 18733.41(-5) 18900.58(-21) 18668.18(15) 18779.02(-3)
12 18872.78(1) 18613.38(1) 18737.47(-:3) 18914.73(28) 18662.09(-9) 18782.83(-10)
13 18887.11(-1) 18607.91(7) 18741.92(4) 18928.05(-27) 18656.78(2) 18787.05(-6)
14 18602.70(-3) 18746.53(-3) 18942.54(12) 18651.38(-34)  18791.79(18)
15 18916.52(0) 18598.03(-2) 18751.60(0) 18956.50(-20) 18647.17(5) 18796.32(-9)
16 18593.78(-3) 18757.15(21) 18971.07(-13) 18642.90(-2) 18801.37(-15)
17 18946.82(4) 18589.98(-4) 18762.57(-3) 18639.38(21) 18806.93(-1)
18 18962.22(3) 18586.60(-6) 18768.53(-5) 18635.85(2) 18812.62(-3)
19 18977.77(-2) 18583.68(-6) 18774.75(-12) 18632.95(4) 18818.79(12)
20 18581.24(-3) 18781.47(0) 18630.38(-3) 18825.12(14)
21 18579.14(-11) 18788.36(-2) 18628.35(-1) 18831.57(0)
22 18795.61(1) 18626.74(0) 18838.41(-3)
23 18803.10(0) 18625.50(-4) 18845.61(0)
24 18810.89(-1) 18624.67(-13)  18853.13(6)
25 18818.79(-19) 18624.67(17) 18860.81(1)
26 18827.37(1) 18624.67(4) 18868.78(-1)
27 18836.01(0) 18625.50(30) 18877.05(-2)
28 18844.83(-10) 18626.28(5) 18885.82(20)
29 18854.08(-5) 18627.78(8) 18894.50(5)
30 18863.45(-14) 18629.71(8)
31 18873.27(-5) 18632.23(21)
32 18883.31(1) 18635.03(15)
33 18638.35(13)
34 18903.87(-13) 18642.15(12)
35 18914.73(0)
36 18925.67(-1)
37 18937.00(11)
38 18948.24(-7)
5-6 5-6
N RN) P(N) QMN) N RN) P(N) AN)
4 18854.08(-11) 17 18685.67(-3) 18848.50(-2)
5 18865.91(26) 18805.76(-12) 18 18682.42(-2) 18854.08(5)
6 18877.05(-33) 18807.64(-10) 19 18679.56(-3) 18859.85(3)
7 18889.53(13) 18809.92(0) 20 18676.97(-21)  18865.91(2)
8 18901.59(-6) 18812.6221) 21 18675.26(7) 18872.31(6)
9 18914.25(8) 18815.16(-3) 22 18673.69(5) 18878.83(-5)
10 18926.72(-19) 18818.79(47) 23 18672.73(22) 18885.82(1)
11 18939.87(-3) 18821.73(0) 24 18671.80(-2)
12 18953.01(-10)  18708.00(-20) 18825.12(-:32) 25 18671.40(-18)
13 18702.75(-14) 18829.50(3) 26 18671.80(0)
14 18980.00(-13)  18698.02(3) 18833.76(-2) 27 18672.73(28)
15 18693.17(-31) 18838.41(0) 28 18673.69(14)
16 18689.33(-5) 18843.19(-13)

to 6—6 bands are separated only by a few wavenumbers so #raugh in energy to reach ti@#S " levels and no perturba-
extensive overlapping of lines occurs. In particular, the -5 tions were observed.
branch is completely overlapped by the stronger 3—3 and 4—4To derive the vibrational intervals, the analysis of a previ
Q branches, while the 6—® branch is completely obscured byously recorded arc emission spectrud) ¢f the A2II-X?3,*
the much stronger 2—@ branch. For these reasons we werfAv = —1) sequence of BeD was carried out. The 0—1 to 5—
not able to identify any 5-5 or 6—@ lines in the spectrum. bands were identified in the 18 400—19 000 ¢nepectral
Strong rotational perturbations were observed inARH— region. Because of the positive’ B- B” difference which is
X23* (Av = 0) sequence of BeH1J due to the interaction greater than inthdv = 0 sequence, th&v = — 1 bands form
between the\I] and theC?X,* states 9). In the case of BeD, “classical’P heads. These heads are clearly visible for the 0—:
the observed rotational levels of tA€I1 state were not high 1-2, and 2-3 bands, while for the 3—4, 4-5, and 5-6 bant
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TABLE 2
Effective Constants (in cm™?) for the v = 0-6 Vibrational Levels
of the X*%* Ground State of BeD

v T, B, Dyx10* H,x10¢ Lx10'?

0 0 5.624798(109)  3.11768(180)  1.6238(110)  -0.8746(219)
1 1488.7804(234)  5.4986379(989)  3.09752(173)  1.6170(114)  -0.9765(254)
2 2936.0845(273)  5.371270(129)  3.07908(272)  1.5850(215)  -1.0841(563)
3 4341.1713(338)  5.242847(215)  3.08004(569)  1.6631(583) -1.655(204)
4 5703.1792(366)  5.111986(216)  3.08885(531)  1.6834(502) -2.010(159)
5 7020.8525(557)  4.977028(444)  3.1002(148) 1.751(198) -2.993(251)
6  8292.4575(578)  4.835962(290)  3.07073(881)  0.8755(799) -

355

Note. All uncertainties are &.

they become less prominent as the intensity decreases and this led to strong correlation between the spin—rotatic
heavy overlaps occur from the strond@randR branches of parameters’ andvy”. No satellite branches were detectedy$o
the lowerv bands. It was possible to follow thielines beyond could not be directly determined. We have therefore chosen
the heads for all bands except the 3—4 band. Qheranches fix the ground statey constant to zero and to vary the corre-
could also be followed up to relatively higk values, but the spondingy constant in the upper state. Thedoubling con-
R branches were limited to lowet values because the avail-stantp also could not be determined because of the nearly pu
able spectrum was cut at 19 000 chnSince theQ branch was case (b) coupling in tha?II state.
not observed in the diagonal 5-5 band, the assignment of therhe experimental lines were fitted using a nonlinear, leas
5-6 Q lines was very useful in determining thte-doubling squares procedure with each datum weighted with the square
parameters for thé’IT v = 5 level. the reciprocal of the estimated uncertainty. The unblended F
lines were assigned a weighting factor of 0.01 ¢pwhile the
Av = —1 data were weighted at 0.05 cfor the strongest
We used the usual effectivé? Hamiltonian for2S and?[l lines and 0.1 cm?® for the weaker ones. However, the mea-
states {3) to reduce the experimental data to molecular cosurements of the blended lines were very imprecise in the a
stants. Explicit matrix elements fé& and?Il states are pro- emission spectrum and were heavily deweighted in the fits.
vided in Refs. {4) and @5). The A%Il and X®3 " electronic A first step in the least-squares treatment was to perfor|
states of BeD both belong to the Hund’s case (b) coupling cdsend-by-band fits of thAv = 0 diagonal bands. In the ground

2. Theoretical Model and Least-Squares Treatment

TABLE 3
Molecular Constants (in cm™?) for the v = 0—6 Vibrational Levels of the AII State of BeD?®
Constant v=0 v=1 v=2 v=3 v=4 v=5 v=6

Tvo 20037.68838(216)  21542.8860(233)  23002.0259(273)  24414.1825(326)  25778.3817(352)  27093.4538(512)  28357.8505(578)

B. 5.695744(108) 5.5607760(944) 5.423576(127) 5.284580(189) 5.142702(191) 4.995789(389) 4.843414(286)
D.x10* 3.16701(179) 3.15879(159) 3.14859(263) 3.15891(483) 3.18246(453) 3.1835(122) 3.16793(889)
H,x10® 1.5743(109) 1.5721(101) 1.5184(206) 1.5801(479) 1.6781(411) 1.496(156) 0.8199(879)
L.x10" -0.9078(217) -1.0286(219) -1.0953(336) -1.583(162) -2.208(125) -2.354(679) -

Ay 2.1592(133) 2.1930277) 2.2378(500) 2.3390(738) 2.2901(999) 2.576(195) 2.5219919)
¥x10? -0.8015(277) -0.7732(308) -0.9242(529) -1.0518(670) -1.1186(743) -1.398(135) -1.299(920)
Yoex10° 0.8069(479) 0.7536(514) 1.138(103) 1.443(140) 1.587(150) 2.279(304) 1.745(206)
Yiex10° -2.218(196) -2.043(203) -3.983(482) -5.701(737) -6.244(747) -1.041(176) -
qex10° 4.2192(140) 4.0579(133) 3.88937(858) 3.7632(185) 3.5963(361) 3.394(338) 3.355%
govx 107 -9.172(186) -8.663(214) -8.5847(724) -9.208(226) -10.892(640) -9.62(674) -10.261°
Grvx 10" 5.399(638) 2.495(802) - - - - -

Note. All uncertainties are &.

2The fine structure parametefs, v,, ypv,» Yuy Were fixed in the global fit at values determined from the = O separate fits. The
uncertainties reported here are also taken fromAthe= 0 fits.

P Fixed at linearly extrapolated values from the= 0-3 data.
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TABLE 4
Dunham Constants (in cm™?) for the X*%* Ground State of BeD
m=0 m=1 m=2 m=3 m=4
Yo, m 5.68821540(5045)  -3.1406219(7370)x10"  1.688217(d643)x10°  -9.25625(9354)x10™*
Y.  1529.82676(5851) 0.1267355(1058) 4.8910(1018)x10° -1.36175(5710)x10” 9.903(1094)x10™
Yam  -20.28494(5739) 1.0733(7675)x10™ -1.26569(4103)x 107 5.5366(1531)x107°  -6.2324(2813)x10™*
Ys,m 0.17547(2554) 8.987(2571)x10° 8.1087(9522)x10° -6.70232(9450)10™

Yinm 3.6008(3851)x107°  -6.9903(4184)x10°° 1.4062(1172)x10°
Y. -6.8078(7071)x10°  8.0539(3217)x10°  -1.76381(5016)x10”
Yo 47642(4235)x107  -3.46519(9351)x107  -2.60859(6180)x10*
Yo  -1.54592(9887)x10°

Note.All uncertainties are &.

X23* electronic state it was possible to determine the rotéits; see above) are listed in Tables 2 and 3, forXAE* and

tional constant8, D, H, andL except forv = 6 where limited the A1 states, respectively.

data gave onlyB, D, and H. A similar set of rotational

parameters was required for tHIl state along with the 1. DISCUSSION

A-doubling serieg), g, andqgy as well as for the spin—orbit

coupling constané and the spin—rotation constantsyp, and  Since we have arbitrarily set the spin—rotation constéro

Yu (16). As noQ lines were observed for the 5-5 and 6—6ero in the ground state, the excited state congtais, in fact,

bands, they andqp, parameters for th&”Il v = 5 andv = the differencey’ — y'. In this respect, th&2[I-X23 " transi-

6 levels were fixed in the 5-5 and 6-6 fits at values obtaingdn is like a>-23, transition. It is possible to estimate a value

by linearly extrapolating the = 0-3 values. of v = 1(1) x 10 3 cm * for the ground state using Curl's
The second step of the analysis was to perform a global dlationship 17, 18, y = 2BAg, and the small anisotropy of

of all the observed bands (0—0 to 66 in the = O sequence the g tensor of matrix-isolated BeD1@). A crude estimate

and 0—1to 5-6inthAv = —1 sequence). The values derivethased on a pure precession relationst2p) (between the

from the band-by-band fits of thev = O diagonal bands were ground state and tha?Il state gives a similar value of’ =

used as a starting point for the constants in the global f.x 1073 cm™*.

Because no fine-structure splitting could be observed on the

lower resolutionAv = —1 spectrum, we decided to fix the1. Vibrational Analysis

fine-structure constant,, vy,, yp,, andvyy, in the global fit , . -
at values determined from thev = O separate fits. However, The previous absorption study of thEII-X** system of

the Av = —1 bands gave useful information for determinin _ED by Horne and Coling) provided spectroscopic informa-

the A-doubling parameterg andg, in the A2IT v = 5 level. ion on thev = 0, 1, and 2 vibrational levels of th¥3™*
Through the observation of the 5€Bbranch, these parameters
varied freely in the global fit, in contrast to the 5-5 fit where
they were kept fixed. No experiment&tdoubling information
was available for theA’Il v = 6 level, so theq and qp
constants in the global fit had to be kept fixed at extrapolated

TABLE 5

Main Equilibrium Constants (in cm™?)
of the A?II State of BeD*P

values. T.= 20027.8504(219)

The assigned lines of the?lI-X?3* Av = 0 andAv = = 1550.2599(143) B. = 5.762283(390)
—1 sequences of BeD are listed in Table 1.The “observed exe = 22.2083(129) oo = 0.132261(875)
f:alculated” dlffe_rences r_eturned by the global _flt_ are presented Ooye=-0.21900(481) o= -1.709(567)x10°
in parentheses, in the gnlts of the last quot_ed digit. the that the uzie= 1.5277(785)x10° Yao= 2.53(133)x10*
lines with unresolved fine structure were included twice in the ezae= -1.3616(464)x10° Yro=-3.16(102)x10°

fit, corresponding to the two paritie®/f) of a given lower
rotational levelN. For these lines, we have arbitrarily chosen .
to report only the “observed calculated” differences for the Note. All uncertainties are &.

port only ! aG, = wy(V + 1/2) — o X (v + 1122 + wy(v + 1/2)
e parity in the lower state. The molecular constants derived 1 7z (v + 1/2)* + wzo(v + 1/2).
from the global fit (except for thé\,, v,, Yoy, and vy, BB, = By — ag(V + 1/2) + yo(v + 122 + yoo(v +
constants, which are derived from the band-by-bAnd= 0 1/2)* + yaelv + 1/2)%
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TABLE 6
Effective Constants (in cm™?) for the A2II-X?¥* (0-0, 1-1, 2-2, and 3-3)
Transition of BeT?

ATI- X%
Constant 0-0 1-1 2-2 3-3
T 20039.7739(162) 20054.1972(165) 20065.4360(223) 20072.9255(245)
B, 4.153553(493) 4.079661(560) 3.987562(909) 3.88892(131)
BY 4.103976(497) 4.035324(569) 3.949513(945) 3.85508(126)
D/, x10* 1.64210(610) 1.93122(737) 1.7287Q221) 1.0889(435)
D’ x10* 1.64505(619) 1.95921(695) 1.7315(234) 1.0869(405)
H, x10° 0.3411(235) 1.2244(326) 4.52(110) -7.022(449)
H x10° 0.5625(232) 1.6094(249) 1.52(118) -5.869(401)
yyx10? -0.8705(920) -0.964(101) -1.062(150) -1.329211)
7y x10° 5.611(825) 6.771(977) 8.76(186) 16.75(473)
g, x10° 3.063(143) 3.214(161) 3.961215) 2.714(196)
G, x10° -3.982(369) -3.060(515) 7.199(654) -2.187(466)
Gy, x10° 3.3620214) 3.179(398) 4.969(446) -

Note.All uncertainties are &.
aThe A parameter in thé?II (v = 0-3) state was fixed at 2.15 cm (see text).

ground state. In the present work, we extend the knowledgedsviation of 1.6 of this fit was somewhat higher than the valu
the vibrational levels of the ground state to the 3—6 levels. of about 1 obtained in the = 0-6 fit described above.
There is also additional information available for thé3,* The Dunham constants of Table 4 are a relatively poc
v = 8-12 vibrational levels from the study of th€?%*— representation of the energy levels of BeD. The traditions
X23* transition (0—8 to 0—12 bands) of Be®)( Unfortu- constants form a badly convergent series with strong correl
nately, we could not directly link the = 0—6 levels observed tion between the parameters. It is, therefore, necessary to ca
in this work with thev = 8—12levels, as we did recently for many extra significant figures in Table 4 and many of the terrnr
the BeH ground statel]. However, the experimental data for(evenw,) in the expansion have lost much of their physica
thev = 8-12 levels of the ground state can be used via thheeaning. Nevertheless, thés of Table 4 do reproduce the
combination differences in a fit to Dunha¥fs (10). Because experimental data in an empirical manner. In future work, wi
theC?>™ v = 0 level is massively perturbed, only the groungblan to explore the fitting of the BeH and BeD data using
state combination differences were introduced into our fit. liternate energy level expressiorisl)(as well as the direct
addition to the usual rotational differences, all the possibfitting to a potential energy curve that includes Born—Opper
differences betweeR lines andR lines with the sam&l”, N, heimer breakdown term&32).

andv’ but differentv” were added to the fit in order to obtain The A%l excited state vibrational and rotational constant
the X2 vibrational intervals. In this way, the vibrationalfrom Table 3 were fitted with the traditional expressions tc
energy levels fov = 0—6 and 8-12 of the ground state wer@btain the equilibrium constants listed in Table 5. The equi
fitted together. The ground state rovibrational energies wdilerium bond length for theA?Il state was calculated to be
represented by the conventional double Dunham expansiB83309(4) A compared to 1.341742(5) A for the ground stat
(10), calculated fromY,, (Table 4).

Ex(v', N = 2 Yi(v' + )'IN'(N"+ D], [ 2 BeT Revisited
Im

The A’TI-X*3* 0-0, 1-1, 2-2, and 3-Bands of BeT
and the uppeA?Il levels were represented by tRH matrix were recorded in emission by De Greef and Coflpysing a
discussed above. Th&?Il constants were kept fixed at theBe hollow cathode discharge lamp and a 2-m Czerny—Turn
values listed in Table 3. The values of th¢ , parameters spectrograph. They calibrated the wavelength scale using B¢
obtained for thex®S " ground state of BeD are listed in Tabldines present in the spectrum as an impurity and the absolt
4. However, it should be noted that the normalized standamdcuracy of the line positions was estimated ta48e07 cm ™.
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