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wi-n ) | Spectroscopic observation™of * the “BaS “molecule. «Proc.|
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g 8 1200. CneKTpOCKOMHYECKHE nccné)xbizamm ”rs{dnexy}xi;l
arrowR.F.,, Gissane W.J. M, Rose G. V. M.

———— I Phys. Soc.», 1964, 84, Ne 6, 1035 (amra) . . . S
' MazepeHa cHCTeMa TOJIOC ‘B NIOTJIOLIEHHH, TPHHALIeKa-:
——imas nonexyne BaS npu t-pe 2100° C. Koucrautsl Too, @e,

Cc® ' MOJYUEHBI 13 HI3MepeHHil TOJOB TOM0C AJisl COCTOSI- |
— it A n X. Bpamarteabnast CTpyKTypa OkasaJach TpOCTOH,
1 cucTeMa, MO-BHAHMOMY, aHajorhyna cucreme A —X Mo-;

‘mekyamt_BaO. - . ps——

@
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71365 |4

B GP- 7335*

\V 18 B94. CHeKTPOCKONMHYECKHE HCCACROBAHHS Monexynu
‘BaS. Barrow R. F, Gissane W.J M, Ro-
Se G. V. MU Spcctroscoplc ~obsérvation of the BaS Tolc-
cvle. «Proc. Phys. Soc.», 1964, 84, Ne 6, 1035 (aura.)

Hasepena cucrema mnoJsoc B nor.nomeunu npiHaanexa-:
was MmoJekysae BaS npn T1- pe: 2100°. Koucmmu Too, Oe,'
Xc®c MOMYYCHBI 13 H3MCPCHILIl TOJIOB NOJIOC AJs COCTOSHILL,

A n X. BpamareabHasi CTPYKTypa OKasajacb NPOCTOil, H
(CHCTEMA MO-BHAHMOMY, aHajoriyua clcrese A— X Mmone-
Kyawt BaO. e P D,
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Spectroscopic observation of the BaS molecule. R. F. Bar-

© _row, W. J. M. Gissane, and.G. V. M. Rose (Univ. Oxford, Engl.)’

“Proc. Phys. Soc. (London) 84(542), 1035(1964)(Eng). A band

- system assigned to BaS was observed in absorption at 2100°.

The consts. were derived from measurements of band heads: the

state, Tw, we, and x.w. are, resp., 4, 25,934, 253, ~0.25; X,0,

377.1, 1.22.  The rotational structure appears to be simple and
the system is probably the analog of the A-X system of léao.
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cyavuae Oapus. Clements R M, Barrow R.. F.

T105264. Mexbaepuoe paccrosime B ra3006pasioN

/965

The internuclear distance in gaseous  barinm sulphlde

«Chem. Communs», 1968, Ne22, 1408 (amur.a.)
Hccnepopana Bpawareabliasi CTPYKTypa 2 mosoc npu

6777,33 1 6652,41 A nopoit cicremsl nosoc_BaS. Huentn-

*| duunponano okono 550 smumit R- u P-peTeeit 3THX nosoc,

¢ 15<<J < 150. IToka3ano, uTo HccaeAyeMble TMOJOCH HMEIOT.:
oOwuit Hikunit yposenp X!+, v=0 1, no-suanMOMY, or-,
HOCATCST K KoJeGareabnbiM nepexofam 1—0 n 2—0 coots.!
Onpenenena Bpaiuatesbliasi MOCTOSINHAS HIKHETO YPOBHS,

uoc paccrosinne ro=2,510 A u uentpoGeKuast NOCTOSIHHAS)
Do—(288+009) 10-8 em=t._ : M._P._ Anes’

B5=0,10308+0,00004 ca~!, u3 k-poit HaiizeHo Mex(muep-

/R \
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““Ingl.). ~ Chém. Commun. 1968, (22), 1408 (Eng)
for rotational anal. were taken with BaS at 1800

gave B” = 0.10308 + 0.00004 and 103D, = 2.

T e

[76&

~32924r Mnternuclear distance in gaseous barium sulfide..
—_Clements, R..M.; Barrow, Richard.F. (Oxford Univ., Oxford, =

. Spectrograms|
°. Asystem of 2!

Totational bands was observed ‘with R-heads lying at ;‘14-,751[
——and ~15.028 cm.™! An-est. of the ground state internuclear
distance was made. Alecast-sgs. fit to the values of A.F” (v = 0),'

88 + 0.09 cm.”!

With p(*¥Ba¥S) = 25.963 at. mass units, ro = 2.510; A. .
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~ 1J357.  MHKPOBOJHOBBI IUTAPKOBCKHII CMEKTP H AW~
—— noabnblit Moment. Melendres C. A, Hebert A. J,
Street K. Jr. Radio-frequency Stark specira and dipole:
‘moment of BaS. «J. Chem. Phys.», 1969, 51, Ne 2, 855—856
(aura.) :

C noMOUIbI0 CNEKTPOMETPA C MOJEKYJIADHBLIM MYyYKOM H3-

—_—

0/ A [p | Mepenbl YacTOTEl NEpeXooB MekKAY IWTAPKOBCKHMH KOM-;
i nonentaMu ¢ m;==*1 u 0 Bpawarensioro yposus ¢ J=1.

MoJslekyasl Bal3S§32 p kosneGaTedbHbIX COCTOSHMAIX € U=
=0, 1, 2. Mas cocrosuust ¢ v=0 Haiigen AHMNOMBHBIT MO-'

yent p=10,86+0,02 ex.'debas. M. P. Annen—__

. 5 ' ‘

X 15




(969

: C75872K, Radio-frequency Stark spectra and dipole moment
= of barium sulfide. Melendres, Carlos A.; Hebert, A. J.;
Street, K., Jr. (Lawrence Radiat:-Iabs—Ynive ifor-
nia,  Berkeley, Calif.). J.  Chem. Phys. 1969,  51(2), 855-6
(Eng). The radio-frequency Stark spectra of 1¥Ba¥S have been
observed at moderate fields by using a mol.-beam spectrometer.
A single spectral line corresponding tothe J = 1, my = =1 —
J = 1, my = 0 transition was observed for the 3 lowest vibra-

8 I
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-tional states. Spectral frequencies obtained at field strengths |
;of 30,45, 60, and 75 v./cm. were fitted with the usual 2nd-order
‘Stark equation, » = 3.8019 X .10—2 (1*E*/B), where v is the
'transition frequency in MHz., E is the ficld strength in v./em., |
!p is the dipole moment in D. and B is the rotational const. in ‘
‘MHz. From the exptl. data and the B, value, 0.10308(4 .

jem.”?, of R. M. Clements and R. F. Barrow (1968), the dipolé™;
imoment of the v = O state of BaS obtained is 10.86 = 0.02D. i
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32595k Electronic spectrum of ~ gaseous barium sultide. :
Barrow; Richard F.; Burton, Wiliam G.; Jones, Peter Alan :

O

day Soc. 1971 67(4), 902-6 (Eng) The rotational anal. of sev- |

eral bands of each of the 2 known systems of BaS was completed. ___ '

The ground state is X'Z+ and the values o erived enable ;
values of the dipole moment to be obtained from measurements |
of p*/B. po is '10.863 =% 0.015 D. Other consts. are given. i
There are small perturbatxons in state B, and state 4 is exten- |
sively perturbed; as in BaO, the interactions seem to be caused *
by at least one triplet state. RCTD
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12 1347.  daekTpouumtit cnekTp ra3oo6pasnoro BaS. Aua-'
M3 BpAWIATE/LHON CTPYKTYPHI moJjoc nepexoXoT—7r=X 1
B—X. Barrow R. F, Bu rton W. G, Jones P. A.
Electronic spectrum of gaseous BaS. Rofational ‘analysis of
bands of the A—X and B—X systems, «Trans. -Faraday
Soc.», 1971, 67, Ne 4, 902—906 (anrn) - : '
B cnekrpe morsomenits BaS, HarpeBaeMoro B rpacgiro-

] Boit nemt 10 T=1800° C, sapeructpuposany nosocs B o6aa-
crit 6600—7500 1 3400—4200 A (nepexoant AZ+—_X15+

(74 V- BiZ+—X'Z+), B pesynbraTe ayanusa ClEeKTPa NOJTy4eHb
3HaYeHHA KOJACGATCILULIX I BPAILATEILHBIX KOHCTANT CO-
croaunit X!ZF, AT+ 51 BTN+, B obenx CHCTEMAax wab.o-
HAIOTCS BOIMYLIEHHS, BLI3DAHHLIC HH3KOJAEKALMM BO3GY:K-
QEHIIBIM  COCTOsTHHEM, TO-BumuMoMy, 3IIp. 3aBucHMocTs aH-.
NOTLHOTO MOMEHTa MOJEKY/bl OT U” yKasbiBaeT Ha CHABbHO
HOHHYIO cBfi3b, Bubn, 7, ~ B. Anckcamioon!

)
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Q% B297.  DJCKTpOHHbIi CNEKTP razoo6pa3noro_ Bas.

paulaTeabHbiil aHAIH3 MOJOC CHCTEM A—X u B—X.Bar-

e row R. F, Burton W. G, Jones P. A. Electronic,

spectrum of gaseous BaS. Rotational analysis of bands,

¢ef. /2. of ihe A—X and B—X systems. «Trans. Faraday Soc.,
971, 67, Ne 4, 902—006 (anra) - .

- .\ Mposenen aHamu3 KOJIeGATEbII0-BPALlaTeJbHON  CTPYKS

pbl 3JEKTPOHHOTO CMCKTpa TIas. BaS. Tlokasauo, uTo

})auec BBLINOJHEHHBII KoJjeOaTeabHblll aHanu3 Aas BaS He

coBceM KOPPEKTEH. HamepeHsl 3Hauenussp2/B B OCHOB-,

Y198/ L3

274



HOM ~ CocTosiHuH X'E¥ (113 ="10,86330;015). Brruncaciil
'3HAUCHHST KOJeGaTeNbHOIl YaCTOTH ®, KOHCTAHTHL axrap-
MOHHYHOCTH X,w,, paBHOBECHOC 3HayeHHe BPALIATEIbHOI
JnocTosiioil B, M ApYrHe KOHCTaHTHl AJsSI OCHOBHOIO H
'BO30YXACHHBIX 3JIEKTPOHHLIX COCTOSHHIT MoJlekyJst BaS.

[Monyyenubie nauHbIe COMOCTABJEHH C H3BECTHBIMH 3Haue-=
‘HuaMi KoHctanT fas BaO. Kak maa BaS, rtak n g

BaO oGuapyxennble BosMymleniuss oGycJOBACHH BKIAZOM

TPHIIETHOrO COCTOSIHHS. .. .T. K. JKykosa
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)l 84: 1136690 Retational spectrum of lunum soitide. "fiemann, |

| s 247 . :
| XS - 2R3 1976
i

Ryzlewicz, € ’lm*.nnr.,' . (Inst. nmfmmuu.\,, Freia .
Unu‘ Berlin, Bcrlm, Qe 7, Nu{"rfuruh. A 1T, ‘,m(‘g;,“ }
128-130 (Ger). The minhonnl spectrum of JaS wag n' 7=ured in
the frequency tange from 55 to 68 GHa, with a hiaterd absorption - - e s
eell up to 200" Ko sind o satn, modulation, lulm. 1o, The -
dt\nv:-d rof {ational vons I‘x ml'l ]mlcnh i umffq arsgrivee, et %f

‘
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15 B292. Bpawarteasnunit cnektp BaS. Tiemann E.,
Ryzlewicz Ch, Torring T. Rotationsspektrum
‘von BaS.. «Z. Naturforsch.», 1976, 31a, Ne 2, 128—120.
(Hey.; pe3. anr:.) -

V3yepen BPAUIATENbHLIL CIEKTP MOJICKYJILL BaS B 06-
Aacti wactor 55—68 I'ru mpu T-pe 2000°K. Onpenesnenbt

df,,y anavenns Chel Mojek. moctosmublX  (xosd. [lanxewma)

(1*8Ba*Ss): B.~=Y=3097,2847 Mry, — =Y =
= 044630 Mru, Y.=VYa=—13,39 kry, —D.=Yp=
— 0998 wr,  ws(D)=10852+0,022 (V+'/)+...
‘[oayselbc MapaMeTpbl KPHBOIl MOTEHIHAbUON SHCPTHil
MOJICKYI5l BaS CpaBHNBAIOTCA € AHAJIOTHUHBIMH JAHHBIMH
.10 n303acxTponuoil Mojexyse CsCl B. M. Kog6a '

XS - 1EXY 5

N 1978 IS




Ryzlewicz Ch, Torring T. Ro atonsspektrum von|
BaS. «Z. Naturforsch.», 1976, 31a, Ne 2, 128—130 (nem.;’
. pes. aur.a.) . : : : '
[Monyuenst Bpamartensume CnekTper mapos- BaS nmpy
2000°K B o6nacti 55—68 I'rir. Onpenenennt yactorer -
it nepexonoB J=8->J=9 5 J=10>J=1] AN MOJIeKYJT B

J/,/’Z ’ KOJIeGATEJbHEIX COCTOSHHAX 10 U=D5, Onpenenenst KOH- _
- CTaHTEl SHCPreTHY. TEPMOB B Pa3fONKeHHIX Hauxsma, no

.MX BEJIHYNHAM BBIYHC/ICHE! MapaMeTphl MOTEHIL, KPHBOIT 3
PaBHOBeCHOE paccTosHue BaS. Bu6n. 9. M. B. ToHKoB

8 1528. Bpa_l;;amﬂ_lzl!blﬁ_.cnemg BaS. Tiemann"-E,

®
. 97 4Y .
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5@5 12 1457. CnexTp MHJAJHMETPOBLIX BOJH cyabupa Ga-
pus B naamenu Huskoro Aasienus. Hosue Bhicokoremme-
paTypHble M3MEPEHHs B JAMANa3oHe MMJJIHMCTPOBLIX BOJH.
Miliimeter wave spectrum of barium sulfide in a low-
pressure flame. Current millimeter wave measurements of
high-temperature species. Helms David A, Winne-
wisser Manfred, Winnewisser Gisbert.
«J. Phys. Chem.», 1980, 84, Ne 14, 1758—1765 (aura.)

B namanazome 70—350 I'rit H3McpeH  BpallaTe/bHBIR

CleKTp MOJcKyJH BaS, monyychHOi B XCMHIIOMHHECUEHT-

A1 #7 « noM naamen npu peakuun Ba+OCS=BaS+CO B ar-
mocdepe Ar. [Togpo6HO onmHcaHa cxeMa MHKDOBOJH. CIEKT-

.pOMeTpa, HCMOJ/Ib30BAHHOTO NPH H3MEPCHHAX: B CNEKTPO-

MeTpe HCMO.Ib30BaHBl AHHAMHY, CTa0HIH3aUHA KJAHCTPOHA H

oxnaxaaemuit go 1,7°K nerekrop u3 InSb, Maentuduuu-

POBaHHEl JHHHH BpallaTeIbHLIX Mepexonon ¢ /<55 Moneky-

au 138Ba32S p kose6aTeNbHBIX COCTOAHHSAX ¢ U<<4 H pdAnda

= ncpcxi;)nga 5 Menee pacnpocmanexgux H30TOMO3aMelleH-
2. » HHX BaS B cocrosuuax ¢ v<<2. OnpenesieHsl 3HauCHHS

| ¢’/‘/"‘d/"//{c nepBLIX 7 CMNEKTPOCKOMHY, nocmmmmxp)’u aasi 6 H30TOnHY,

moandukauuit BaS. ~ M. P. Aanes
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93: 83942¢ Millimetexr wave spectrum of barium sulfide in
a low-pressure flame. Current millimeter wave measurements
of high-temperature specics. Helms, David A.; Winnewisser,
Manfred; Winnewisser, Gisbert ' (Phys.-Chem. Inst., Justus-=
Licbig-Univ., D-6300 Giessen, Fed. Rep. Ger.). J. Phys. Chem.
1930, 84(14), 1758-65 (Eng). The millimeter wave spectra of 6°
"isotopic species of BaS were obtained in a chemiluminescent
flame by the reaction Ba + OCs = BaS + CO entrained in Ar

\«l/ r /7. gas. The 6 isotopic species 134Ba32S, 135Ba32S, 136Ba3S, 1283325,
138Ba32S, and 138Ba3!S - were - measured and analyzed in the
vibrational and electronic X1¥ ground state in the 70-GHz
region. Data-on the first excited vibrational states of the
1358325, 136Ba32S, 137Ba’2S, and 138Ba32S species were also
obtained. From these measurements the Dunham consts. yo,
Yoz, Y1, Y12, and Yo1 have been detd. The internuclear distance
of BaS has been reevaluated: ro(BaS) = 2.5073184(15) A. -

D%Xi]imo‘m fress b
C4h /980 43~ &
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5106. Cnektp cyabpuja 6apHs B MHJIJIHMETPOBOMH 00-
yiadr B naamend Huzxoro aanaenus. Hamepenwe munaan-
MCIPOBOTO  CMCKTPA  BLICOKOTCMNCPATYPHLIX — BCLLCCTE.
Jteims D. A, Winnewisser M, Winnewis-
ser G. Millimeter wave spectrum of barium sulfide in a
Ylow-pressure flame. Current millimeter wave measure-
Yments of high-temperature species. «J. Phys. Chem.», 1980,

v’Z’ - 84, Ne 14, 1758—1765 (anra.)
€ v[/,/7 . o B crpyesbix ycsaoBuax Hccaenopall creKkTp oGpasyiouieii-
/ “ea B p-wm: Ba+COS—BaS+CO wmoaekyant_BaS P-uus
| npoxonuaa B atMocdhepe Ar mpu naba 46 wMGap. BaS
‘3MeKTpoHHO Bo30yzAel H IEPeXOAHT B ocHoBHoe 'Z-coc-
ToAnHE C Pa3/IIMHLIMI KoJeGaTesbubiMi yposuamiu. Iloay-
yeHbl BPaLIATC/JbHLIC CHEKTPBl PA3JHYHLIX H3OTOMHLIX MO-
JIeKYJT ‘54B3325, 1358332’5' lSGBHSZS' . 137B3328, I3SBaSZS’
138Ba%1S nasi OCHOBHOTO M MepBOro BO30YACHHOrO KoJje-
-6aTeabHbIX COCTOSIHill OCHOBHOIO 3JICKTPOHHOrO COCTOSIHHSA.
Ounpezesen paj cneKTpocKomiy. Konctaut. OueHeHo MexD-

s /ﬁ "y P, siepioe paccTosuie Mosekyau BaS:r.(BaS) =2,5073184 A,
/Y 00/ 4 Y I — - B. B. JlucsiHckuit




Bi1Z+-A1Z+, A'lll, a3ll, and X!Z+ fluorescence spectra:
analysis of A ~ A', A ~ a, and A' ~ a perturbations.

%\ Cummins, P. G.; Field, Robert W.; Renhorn, Ingemar (Dep.
D Chem., Massachusetts Inst. Technol, Cambridge, MA 02139
USA). J. Mol. Spectrosc. 1981, 90(2), 327-52 (Eng).

The 333.6-, 351.1~-, and 363.9-nm lines of a continuous wave Ar

‘ion laser coincide with the BaS BiX+ -X13+ (12,0) R(17), (6,0)

V(%ﬁ /[/(( - P(35), and (3,0) R(125) transitions, resp. Fluorescence transitions
bup'¢

Ba S Jear_432¢7 (. 198
Q 1 &3 95: 228487Tm Argon ion laser>ifduced barium monosulfide

from the laser-prepd. upper levels terminating in X132+ p = 0-28,

-~ AlZ+p = 1-3, ANl v = 1-13, and a3l1 v = 3-12 are assigned.-

/DW These results are combined with a previous anal. of the

" extensively perturbed BaS A1X+-X1X+ system (R. F. Barrow et

l,e(/q%q[[cé al,, 1971). Every obsd. perturbation of the BaS A13+ state is

electronically and vibrationally assigned. The levels a3Ilp v =

I ~+ ..Z 10-13, a3l v = 12-14, @312 v = 15, and A"l v = 10-13 are

% D - 74 Z sampled via their perturbations of A1Z+ v = 0~2. Although the

D ) mutual interactions of the a3I1, A'MII, and A1Z+ states approach

7 . 5/7 /l/ ;Iund's case (c) limit, a complete depurturbation is performed

/4 /Z} willy ? rom a caso (a) starting point, .Of the 5 lwest energy electronic
EOf AL é/pqc,c, states of BaS, only b32+ remains uncharacterized.

CA. 1980, I NG
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6 1624.  BoaGyxnacmbie Art+-1a3epoM cnekTpm (ayo--
pecueHuHn IS-—AZ+, AMI, @l X'Z+). Anaaus:
)no:myw,enm A~A’, A—a, A’~a, Argon ion laser-indu-

ced BaS B'Z+—A'Z+, A, a®ll, and X'=+ fluorescenc
spectra. Analysis of A~A’, A~a, and A’'~a pcrturba?/'
tions. Cummins P. G, Field Robert W, RenX_
horn Ingemar. «J. Mol. Spectrose.», 1981, 90, Ne 2,
327—352 (aura.) ’

TToxasano, uro Junun 333,6, 351,1 u 363,8 nm Henpe-
puBHoro Art+-jasepa cosmajalor ¢ nepexoiamu = BaS
(B'S+—X'3+) (12,0) R (17), (6,0) P (35) u (3,0) R
(125) cooTBeTCTBEHHO. ITpoanann3upoBanbl  CNEKTPH
dhayopecuenuLny, Bo30y<aaeMble ITHMH JIHHHSIMH,
B cnektpax muAeHTH(OHUHPOBAHLI INEPEXOAB Ha  YPOBHH
X135+, v=0-28, A'Z+, v=1-3, A"l v=1—13, @,
v=3—12. Ilpoanann3upoBaHLl BCce BO3MYIUICHHS, o6Hapy-
JKenrvle B coctosiuinn BaS (A'Z+). B pesyavrarte ana-

P 10L7 AL NE.

A

- 4507



JH3a BO3MYIleHHT noaydyena nugopMauus o6  ypOBHSX
a3l v=10—13, a3, v=12—14, @®l. ov=15 u A"l
v=10—13. OnpejescHbl “CNEKTPOCKONHY. TOCTOSIHHbIE T,
Wer Ocfer Ber Gey Re mas coctoammit AT+, AMI, o,
XIS+, OrMeyeHO, 4TO M3 NATH HH3WHX 3JCKTPOHHBIX CO-
CTOAMNIT MOJCKYJH BaS ocranoch 1eoXapaKTepH30BaHHBIM
anwb cocrosune bE—. Buba. 36. B. C. Usanos'

40y
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a \ 11 B137. Bo36yxnaembic aproHoBbLIM HOHHBIM Ja3epOM
nekTpsl dayopecueHunn _BaS cesizanHbie ¢ nepexogamu
BIZ+—A'Z+, A, o’ u X'S+. Aunaaus BO3MyI(EHHIT
A~A’, A~a w A’~a. Cummins P. G, Field Ro-
‘bert W, Renhorn Ingemar. Argon ion laser-in-
duced BaS B'Z+—A!S+, A, o, and X'=+ fluores-
cence spectra: Analysis of A~A’, A~a and A’~a per-
. ‘Q Jturbations. «J. Mol. Spectrosc.», 1981, 90, Ne 2, 327—
‘{ /] ~Q) 352 (amra)
) Hsmepennt cnektpsl ¢ayopecuenunn BaS  (Art-nasep,
§'—333,6; 351,1, 363,8 num). OOGHapy:KeHBl MHOIOUYHCJEHHHIC

B3anMojeficTBHs Mexnay coctosHusMup A, A’ m a n cBs-
3aHHBIE C 3THM BO3MyLICHHS. 3HaueHHST T., ©, ®eXe,
Be(X10%), 2. (X104 (Bem—!) u r. (BA): X'2+—0,379,50;
_091; 10,33; 3,4; 2,507; a1 —11835; 259,6; 0,7; 8,21;
%’3,6; 2,813; A'II —12095; 258,9; 0,7; 8,21; 3,6; 2813,
% Aq=—186; A'S+-—14498,6; 2877, 1,15; 9,365; 5,0;
2,633. . B. M. KosGa
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