


G@g S&&W@@ C V- e s \)\g‘)jx
‘.u%)@tp)- o Z )

lipgLe.anaa - ,\_\7./QL( QVQM Oj(é't \aﬂ/‘m /:\\A)

L)(&b \ Jluﬁz A 35465 .
- )




{ ¥ :
@Q ’fg ?.A—b Suaow w(i ‘ )/L[’({Z.
7 7( fmmw W R -

3 %“1 See. %?Q SA -
j-gﬁ Nee it @Il
&,Q@ C S Ce/ge @C@Q
betl-Y O

wo ¥ (B



G—eS O' Aowm /Mya Lif_

“ . -epmel') 50 9 f/// -3 /an‘,&//

',-'_* b :___p,- »/@Ma/m Wz‘é&c& 3 9/ cm&méo
SOE A LE Arogemacy o, e
____,‘____,?f‘}i% s f’/‘vM ut(/m & & /ﬁ/q

I Tty




GeS| VW%/@@ YA, | l /._9‘5___{
'Vé/cywmaéaf/c /( -

W 22222 N RN P YL A

R
(G Q«zDJ/_/é/

LT

A

|

I



N A SR




trum of GeS. J. Hoeft (Freie Univ.

Berlm) Z. Natw:forsc 20a, 826-9(1965)(Ger). The rotation

transitions, J = 0 — 1 and J = 2 — 3, of GeS have been meas-

“ured, 450-650°, in the frequency ranges 10.7-11.4 and 32.1-

34.1 Gec. The 39 lines observed have been coordinated to 8

~ isotope combinations of GeS having natural abundances be-

tween 0.9 and 34.7%,. The rotation consts., quadrupole cou-

pling consts., nuclear distances, and mass ratios of the isotopes are
given. F. Schossber;
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'+ 38663 THE MICROWAVE ROTATION SPECTRA OF
.. Hoeft, J. (Frele Universitaet, Berlin). Z.Natur- |

forsch., 20a: 826-9(June 1965). (In German).

{Ceirt ) i

Gty ““p The rotational transitions J = 0 — 1 andJ =2 —~3 of . |

. GeS were measured in the frequency ranges of 10.7 to !
. 11.4 and 32.1 to 34.1 GH, at temperatures between 450 and |

“ 650°C. The total of 39 lines could be associated with eight '

isotope combinations of GeS with natural abundances be-

tween 0.9 and 34.7%. The rotation constants, quadrupole |
coupling constants, internuclear distances, and mass ratios'
of the isotopes are given for line frequencies. (tr-auth) i
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é/!E ‘u‘j uz(_/ TeJabHble Mepexofbl J=0-1 i J=2-3 moaekyam GeS p:

, 1 A317.  MukpoBoaHoBbiii BpaulaTeabHblii cnekTp GeS.'
Hoeft J. Das Mikrowellenrotationsspektrum des GeS.
"%ZNatirforsch.», 1965, 20a, Ne 6, 826—829 (nem.)
—' Tpnu T-pax B nurepsase 450—650°C H3MepeHbl Bpauia--

+ Ananasonax wacror 10,7—11,4 u 32,1—34,1 T2y cootser--

"c”. (el CToenno. HMsmepeno 39 smunii, cooTpercTByouix BOCbMH |

¢~ usoronuy. KoMGHHAWHAM. [Lns KOHTPONS H3MEPCHBI HEKOTO-
pele s nepexoga J=1-—2. U3 naGMOAeHHBIX YacTOT:
TNCPEXOJ0B BLIYHC/ICHB! BPAIUATEJbHBIE KOHCTAHTB, KOH-
CTANTBl KBAAPYNOJLHOIT CBAI3H, siiepHble PACCTOSIHIS I Mac--
T COBbIC YHCJAA JUIST OTAE/BbHLIX H30TOMNY. KOMGHHauNit. Bu6a: "

15 nass. B. Heyiinmn |
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o . - -+ 10B72. M1cc-cnei(1pome1puqecxoe onpeneneune aHep-
Mo \_‘\»\'\, ‘THI  aHccouHaunn moaexya GeS, ScS LaS u CeSf
¢, ~ Coppens P, Smoes S, DrowartJ Mass spectro-’
\'\l\;t imetric’ determmahon oI~ tlie—dissociation energies of the

S _imolecules GeS, ScS, YS, LaS and CeS. «Trans. Faraday’
eV gl . iSoc.», 1967, 63, Ne 9, 2140—2148 (aura.)
p . \\ ' Onpeneneubx SHCPTHI AHCCONHALMI Ta3006Pa3HbIX MOHO-!
e L m—-—-cy%@xmon Dy°(GeS) =130,9+0,6; Do°(ScS)-—1134il[—-
T rE25;  D(YS)=1257%25; Do°(LaS)=137,5+25 u;
e =———D0(CeS) =136,0:3,0 ma/z/»w/zb B npusoxenni npupege-—
Fia o {HBl 3HEPTHH MICCOLMALII COOTBETCTBYIOUHX MOHOOKCHIOB:
»-—-——‘~—-——~--"§-“““Do°(ScO)—lGO4+20 Dy®(YO) =170,4+25; Dy°(LaO) =pr—
KO 190,3%2,5; Do®(CeQ) =188,623,5 1 D (VO) = '1488m\a/1/
< i /uoxw B oclioBy ofipeacaeniisi sneprin HicconHaun no.no-L_

ot . ® e o
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i7Kelsl  H3Mepelis  H3MeHeHis SHTanbOHll B _PCAKUHAX:|
iLaS(raa.) +Si(ras.) =La(ra3s.) +SiS(ra3.); CeS(raz.) +|
| +Si(ra3.) =Cg(ras.) +SiS(ras.); ScS(ras.) +Ge(ras.) =1
' =Sc(ras.) +GeS(ras.); YS (raa.) +Ge(ras.) =Y(ras.) +
 +-GeS(ra3.). Jdas u3mepenuii 1cnonb3onal Macc-CleKTpo-
IMCTp C BLICOKOTEMICPaTYpIOft  AUCIIKOIT Kunyzcena. Jana!

lolenKa TOYHOCTH H3MepeHHil I pouncaentit. M. Typmma?,
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GeS Hoeft T., et al.

7 JNaturforsch, 24a,—I2I7

Electrical dipole moment and
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microwave rotatlgn_specrrum-of GeO-
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. Y- A 7973
I G’Q}S Y y 13 5225.  Cunres, KoaeGaTeabHble cnekfpﬁ n ananns
L[

o ¢ nopMaabhbix KoacGanmit monon GeSyi- n_SnSgi-. Pohl
% ' "Siegfried, Schiwy Willy, Weinstock Nico-!
~ YL'IL l/ demo, Krebs Bernt. Darstellung, Schwingungsspek-i
tren und Normalkoordinatenanalyse der Ionen GeS4*~ und

 SnS¢-. «Z. Naturforsch.», 1973, 28b, Ne 9—10, 565—569,

(ueM.; pes. anria.) i

Omican cnnres Na.GeS, (1) ut Na.SnS¢ (JB) nyrem no-j‘
' .. GapnemneMzS (M=Ge, Sn) & Na;S-9H,O B Boam. p-pe.
t MeTo0M  DEHTreHOCTPYKTYPHOTO —aHaNH3a  Y(TalOBJEHO

-terpasapuy. ¢rpoenne auuonos I u IL. Ilpu xpucranusa-
min o6pasyioTcst mapathl cocTaBa NaeMSy- 14H,0. Uawme-
pennt cnextpst KP Boau. p-pos I u 1l B panunooauosoit
o6aacTit 1 Aano OTHeceHHe Ko.e6aiit anuonos. ITosio-
ciyat. Bal Kol Ge—S 11 Sn—S nexat npu 386 i 348 ca—!,
__cootn. TIpoBejiel aNajH3 HOPMA/bHBIX KOJICOaHHI aHHOHOB

‘

' Cuceioy Ma &Qs- :
Q. 7974 /3 @ @ ity




I a1t 1I; Bhiuscaenst cisosble fnocrommue i pacnpeje’chiue
TOTEHLHAJbHOM = SHeprHH, a TaKKe cpenﬂcxuanpamqnue
aMIINTYAR KoseGammii. Baa. cuiosas moctosmunag Ge—S
B I Ganska ¥ coors-iieil BesqHyHHe B H303JCKTPOHUIOM aHiH-,
one AsS3- (2,12.x1 2,13 Maun/A, c00TB.), TOrAa Kak Bad.
cHI0Bast TIOCTOANNAs SN—S HeCcKOJbKO BhIlE alaJOTHYHOI
Beauunnbsl 8 ShS,23- (1,75 m 2,09 muuu/A, coorn.). Cpeane-
KBajipaTHulible AMIWINTYABl /s BCeX 4-X aHHONOB OJM3KH |

110 BeJHyHHe. - - E Pa3y\xona ;




7932
G258

Lovas I‘ J.,et al.

vl /7 - J. Phys. and Chem. Ref. Data, .
T974, é, 609-769.
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G-e, 3 brmrzeecete Z/78 19FY
‘ ~ 10 A545. Hl(-cnémpm c;yﬂi,(]})xuo'rx', _;e..;;.n)";jixkio_i_ I;-LC:
( ‘ E S JICULOB FepMailiia, Co:lxona l" uHHKA, usquponmum:{hn mar- |
puuax. Marino rtarles P, Guerin John D..,
o * 2/ \Q Nixon Eugenec R. Infrared specira of -some matrix- l‘

* isolated germanium, tin, and lead chalcogenides. «J. Mol. !

?*—\ Snccirosc.», 1974, 51, Ne 1, 160—165  (anr.1.) ¢ |

1 \,\' {Toayuennt MK-cnextpul norsowents moqexyn MX (M= i
D . ' =Ge, Sn, Pb, X=§, Sc, TC); N30/i1pOBAIIE ax

HICAT T 223 Caioxktoe pacnpefeictite yu- |
. TCHCIBHOCTH B 00.JacTil OCHOBHOTO KoJieOaTeablloro nepe- |
s xoia KazIOil MOCKYJLl OGDBACHA2TZA H3OTONLOIL CTPYKTY- !
poil 1f MOJIOCTLIO COTIACYCTCs C eCT2CTLENNOIT paciupocTpa- |
11elOCTHIO “HI30TONOB. . 3apCTUCTPHPOBANDL - I0J0CEL  [OTJIO- |
. L{ICIiliA, COOTERTCTR Yo e KosteGantisit Bay - Byu Mepos

‘|
N
o
Z §M:X2 (npennosaraercs, UTO JHMEPBL HMEIOT -CTPYKTYpy

i wou

<ICTROTO A-uacHioro  Koabla cuverpn Doy, Paceuuran-

=

' upie pedmsnnnt yraos X—M—X B umnepax seikat B onpe-,
/g?/' ‘peaax-85—90°. TToxasalo, uto suauenits CilI0BOil nccrosm-!@

5 - hoit cpsian M—X 'BrausMepax npiumepiio B 2 pasa- Meliblile,:
/V/D qeM poMonoensy . Rufm Qi 0L 0. M. -




Ges brrvmreec ete 2/ 7?77?

ez

© N\ 21 B207. Cnektpsl HHpaKpacHOro NOrJOWEHHS HEKO=- '~
\ OpbIX XaJbKOr€HHJ0B TepPMaHHs, 0/10Ba M CBHHLA, H30JH- .
A o R oBannbix B Marpuue. Marino Charles P, Gue-'
in John D, Nixon Eugene R. Infrared spectra, g
S of some matrix—isolated germanium, tin, and lead chal §&
' 2 ’."\ibgenides. «J. Mol. Spectrosc.», 1974, 51, Ne 1, 160—163, - ¢
e swe e B e a}l}m.) VK . S b
. . " HMamepensl CNeKTPHl -nornoutenns GeS, GeSe, GeTe, &
D[ * 'LQOJJ ' '_5%‘., bS u_PbSe, nsonnpoBanHnix B Matphuax Na n Ar \
{*° - opw 12K. IloKasano, uto u3ydYenusie MOJEKYJbl naonn-‘§

PYIOTCSi KaK B MOHOMEDHOM, TaK B JUIMEDPHOM COCTOSIHHI. ¥
- IlpennoxeHno oTHecenne HaG.IONaeMEIX NOJOC — NOFIOmLe- -
uusi. B cnekTpax mACHTHOHUHPOBaHA H3OTONHY. pacliuene-
.. ume moJjoC Pa3HYHBLIX Bal. KON, CBSI3aHHOC C Halyuey
. nzoronos Ge™, Ge™, Ge™, Ge™. Ge'®, §%2 u S¥. [pen.
TI0J107K€H0, YTO JUMMEPHEIC MOJEKYJB HMEIOT IVIOCKYIO wyo.
7 T "7 ThipexulleHHYIO KoHQurypamuio ¢ cummerpueit Doy,
e e s - T. Kysbanug
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' 10 1344,
Stieda W. U,

AnmaGar
eitMepOBCKOMY npuoOIHKE

(T7E

Nis-13123

{uecKkasi TONpPaBKa
mmo pas moaekya GeS m GeSe:

Tieman

--fe-eft J. Adiabatische
Niherung beim_Ge
- \%la, Ne 3—4,

Hble CIHEKTPHI MOJEK
Ty, TOMpaBKa K
_MHIO JJsS DacycTa B

Korrektur der
S und GeSe. «Z. Naturforsch.», 1976—-

374—380 (meM.; pes. aurJ.)

B o6aacti 4acToT 66—110
yx GeS u GeSe. Onpenenena aanaba- |

Gopii-OmenrCHNGPOBCKOMY
pamalcnblyg}'x nocrosiuuoit Yor.

K GopH-omuen-

n E, Toérring T, Ho- -
Born-Oppenheimer-
[ri H3MepeHbl BPaulaTeNb:—

npuOanKe -\ --

|

e A —
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beSe

45 53961a Adlabatic carrection of tho Barn-Opponheimer !
approximation for germanium sulfide (GeS) and germanium
selenida (GeSe).  Stieda, W. Uy Tiernann, 15 Tocrring, "1
Hoeft, J. (Inst. Molekuelphys.,  Freio Unive Berdin,  Berlin, -
Ger). 7. Naturforsch., A 1976,  31A(3-4), 374-80 (Ger),:

I'he rotational spectra of GeS and GeSe were measured in the

frequency range of 66 GHz to 110 GHz with high precision. The .

breakdown of the Bom-O};penhcimer‘approxn. was obsd. for the'

- rotational const. Yoi.. With the known mol. g-factor and the,

Yjaeser

et

o4 1916 9.8 @

clec. dipole moment the adiabatic part of the Born-Oppenheimer
correction can be extd. from the primary observation on You.:
The adiabatic correction is very similar in both mols. but differs:
from the results in the earlier measurements on PbS. -

HS8~5/53 ', 1974

- 2o X7



6 J1208. POTO3NCKTPOHHBIC CNCKTPbI BANEHTHBIX YPOB-:
Heif HCKOTOPBIX JIBYXQTOMHbBIX MOJCKY., COCTOSIIUHX M3
rsukeaplx aromos 4—6 rpynm. Wu M, Fehlner T. P.

Valence  level _photoelectron- spectra of some heavy,

group 4—6 diatomic molecules. «J. Amer. Chem. Soc.»,|

7976, 98, Ne 24, 7578—7585 (anra.) 5

TMoayuenst (GOTOICKTPOHHBIC CACKTPLL MOJCKYJ GeS, |
GeSe, SnS. SnTe u PbTe n rasoboll (ase. lonekyaut |

noJsyuaJichb HCMapeHHEeM COOTBETCTBYIOUINX TBCPABIX TCa’l;,

npit 1-pax 700—1000° K. Ha ocopanun sHepreriti. noso-.
JKeHHs, KosneGaTeabHoil CTPYKTYpBl i CNNH-0pGHTANBLHOTO |
paculericiiiisi 100C, A TAKIKEN € MPHBACUCHIRM LAHHBIX |
\{aCC-CMICKTPOMCTpHY.  HCC/IEL0BalHil  Gbl10 OCYUICCTBIICHO
oneceniie nosoc pasmmuibiyy MO. B cornacie ¢ o01ereo-
pCTHY. MPCACTABICHIIIMIL pabaiogacMast pasHoCTb MOTECHILL-
2708 HOII3aLl BBRICIIHX 3AMOJICHHBIX G 11 3T MO (o—n-
pasaesicliiic) YMCHbIIACTCS C YBCMIYCHICM aTOMIOrO HO-'
sepa. TIpoBeelio Takike Cpaplielie BeMui G--T-pasac-
memmst B Mosekyaax Tima A'VBYI co suauemiami, naGaio-
JaCMBIMII B MOJIEKYJIaX THIOB AMIBVII g AVBY, Ormeyaet-!
cs1 3HAUNTEJbHOC NepeMelHBaie coctosniit Tyy2 u Ilye B
MOJICKY/1aX, COCTOSIMMX 13  TAKEJBIX aTOMOB. :

T b e s on __E. I1. Cuupnos’

XYL /66 L97



n, o BENIN-L5ho 777

1+ 17 B170.  MaruuTuelii OHOOMbHBLIT MOMEHT JABYXaTOM- ' .
)nbxx moaekya (IVa/Vla) B ocnosHom !Z-coctosnnn. Ho- |
nerjager R, Tischer R. Magnetisches Dipolmoment
der zweiatomigen (IVa/VIa)-Molekeln im !'2-Grundzu-
stand. «Z. Naturforsch.», 1977, 32a, Ne 1, 1—5 (mey.;
/ , . pes. anra.) -

e b &fu’c'cr}/r Hasmepenst MB-cHekTpsl MOHOXaJbKOTeHHIOB TepMaHHs,

oJoBa M CBHHL@ H 3GEMaHOBCKOEC pacllelicHHe JIHHHI B
maruatHoM mode (H =17—40 xrc). ITosHOCTbIO paspeliiTs - -
eeMaHOBCKYIO CTPYKTYPY BpallaTeJbHbIX JHHHII He yaa-
J0ch, Haba104aiCh TOJBKO ABe HCOAHOPOJHO YIUHpEHHKe
A KOMIIOHCHTH Vi (m—>m-+1) n v_(—m—>—m—I1). Onpeie-
'r’f JICHB! BpallaTeIbHLIC (AaKTOPbl MoJekysa 72Ge3?S, 74GedoSe,
HGelWTe, 12050328, 1205n®Se, 120Sn10Te, 2 205PHSE
B “OcHoBHOM "TX-COCTOsIII, PaBilbic COOTBr (B sUACPNBIX
‘marneronax): —=0,06828, —0,03765, —0,03193, —0,06120,
—0,03007, —0,02212, —0,06440, —0,02764. OGcyzaatores

./’(M. /f/:z;:?_ 3aKOHOMEPHOCTH BO BPalaTeJbHLIX MAarHHTHBIX MOMCHTAaX
. -~ j3oBaneHTHBIX. Mogekva ThHoa D (IVa) 3(VIa). B. M. Kosba
ST : -
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Grerttcet e JLEF 7L
92: 101823a Vibrational anclysis of the WI+-KIY+ and
bII-X!2E+ band systems of germanium sulfido (GeS). Linton,
55 C. (Phys, Dep., Univ. New Brunswick, Fredericton, NB Can.
E3B HA3). . Mol. Spectrose, 1980, 79(1), 90-100 (Eng).
The spectra of Ge$ were obtained in a chemiluminescent flare
produced by the reaction Ge + OCS — GeS + CO. Neither of
the known band systems, DUII-X13+ and ENZ+-X134+ was obsd.,
but 2 new band systems in the regions 350-400 and 420-650 nm
were obtained. By comparison with similar systems in isovalent
mols.,, these band systems were assigned as bM~X13+ and
a’S+-X1Z+ resp.  Vibrational assignments were made with the
. help of the Ge isotope effect, and vibrational consts. were
v// /7 obtamed for the states involved. Approx. Morse potential
’ ! Franck -Condon factors were computed, and fit the general trend
of the intensity distribution of both systems. Addn, of active N
to the flame increased the intensity of the b-X asystem by an
order of magnitude while hardly "affecting the a-X system,
Consts. (in cm-1) obtained for the 2 new states are: WOIHT, =
21986.3 £ 2.3, we = 388.9 £ 1.0, wexe = 1.35 = 0.11; BI1:T, =

271920 £ 1.8, we = 43.&4 £ L1, wexe = 1.68 & 0.720.‘ )

@ o g LA
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75

ommucre 9068

74831,  Anamus xoaeGatenbhoii CTPYKTYPbl CHCTeM MO-
aoc a@+—X13+ y bI—X!S+ monexya GeS. Vibrational
analysis of the a3%+—XIS+ and bL3[P~¥=+ band sys- .
tems of GeS. Linton C. «J. Mol. Spectrosc.», 1980,
79, Ne 1, 90—100 (amnra.) ’ '

190

B oGnacri . 350—650 HM noayueHnl CHEKTPH XeMiio- °

MHHecUeHUHH MoJlekya1 GeS,? o0pasyiomuxess B nJaaMeHi
B xoae peakunH Ge+OCS—GeS+ CO. IToMHMO H3BECTHBIX
nonoc D'II—X'Z+ y E'Z+-X'S+  oGuapyxens HOBHe
TOJIOCHl, ~ OTHECCHHBIE K cHcTeMaMm — a33+—-XIJ+ y
b3I—-X'Z+ mosexynnt GeS. Ananus koseGaTenbHoil CTPYK-

TYPbl 10JIOC MO3BOJINJI QNPEACTHTL MOJCKYAAPHbIE MOCTORI- *
HBle AT cocTosAmmit @, b u X u nocrponts COOTBETCTBY-

rowne norenunanst Mopse.  Beamumna kosd. ®dpanka —
KonnoHa, paccuHTanHbX AMs naGnioaaBIINXCS NEPEXonos,
XOpOLIO COrJIACYeTCs ¢ 3KCMepHM. RauubiMi, OTMeueno, yTo
noGasJeniie B IVIaMst BO3GYXKJACHHOTO a30Ta yBeJHuIpaeT
OTHOCHT. MHTCHCHBHOCTE b—X-cuctemnt. Bu6a, 21. M. T,

P (780 #H




dmmueg JI06§ AGLO

; J) 12 B139.  AHaaus koneGareibHoit CTPYKTYPHI - CHCTEMBL
Kg 5 nosoc a*x+—X'S+ u HI—X'S+GeS. Linton C. Vibra- i
7 tional analysis of the a’Z+—Xf3¥F and HMI—X!'T+ band ;
systems of GeS. «J. Mol. Spectrosc.», 1980, 79, Ne 1, |
-, 90—100 (aura.) ) ‘ i
/ B BHAHMOR H Gamxuein Y®-o6nactn ‘HCCJIEIOBAH CNEKTp |
XemuoMuHecuedunn (XJI) maamenn Ge+OCS—GeS+CO.
B psane skcmepumentos B maams BBOAMJACH, KpoMe TOro,
j asoT, aKTHBHDOBaHHMIi B pa3psme. B cnektpe o6uapyxe-
) Hbl ZIBC HEH3BECTHble CHCTeMH mnoJsioc GeS, pacrosoxeHHBIX
7 B o6nacti 350—400 M u 420—650 HM, K-pre OTHeceHhl
Ha OCHOBAHHH CDAaBHeHHS CO CXOAHBIMH CHCTEMaMH H30-
Al 17« -BAJNCHTHBIX MOJeKyn K mepexopaM bl (v'=0—5)—X'S+
(v"=0—5) u qg3y+ (v'=0—8)—X'z+ (v'=0—12). Ha-
IHYHE  HECKONLKHX €CTeCTBEHHHX H30TONMOB y repMaHHs

DS 7



NO3BOJIMJIO C7p ' 'esi Th HyMepauuio moJoc. IIpusemenn
AJHHBL 7M. . 'e YHCJa KAaHTOB MOJIOC H HX OTHe-
CEHHE (v .+ -J. . ivsmwadBluncea pance cHeteMbl D'TI—X'Z+

H E'Z+— X’Z+GeS B mosyuenHoM cnektpe XJI He olmna-
p)’)KEHbl Jo6aBnenne akTHBHPOBAHHOrO a3oTa Ha nops-
OK YBEJHYHBAJO HHTEHCHBHOCTb CHCTeMbl b—X H CHJABHO
nonasnsiyio cucreMy a—X. M3 aunanusza xoseGarenbHoit
CTPYKTYPBI MOJYHE ' ° cHeR. 3JHAUCHHS (B cm-‘) MOJIeK.
nocrosuublx GeS, 7., 0., 0./x.’, 0./, w.”’x.”: cucrema

b—X — 27192,0; 435,4; 1,68; 577,6; 2,33; cucreMa a—X — -

21986,3; 388,9; 1,35; 573,72; 1,625. Paccuntansl (akTophl
Cbpam(a —Kounona nasi nepexopoB b3II (v'=0—5)—X'Z+
(v"=0—5) u a33+ (v'=0—8)—X'Z+ (v'=0—12). Pe-

3yanaTu pacue'ra B LEJOM INpaBHJIbHO nepellaIOT pacnpe- F

JIGJICHHe IHlTeHCHBHOCTH B o0eHx CHCTEMax noJoc.
A g . W Ste . B M KonGa
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) 7 7 1547. Bpawarensustii  ananns CHCTeMBbl  Alm—-XIy+
éf&b MoHocyabduaa repmanns GeS. Rotational analysis of the
A'TI->-X1Z+ system of germanium  monosulphide: GeS.
Magat P, Le Floch A. C,Lebreton J. «J Phys.
" B: Atom. and Mol. Phys.», 1980, 13, Ne 21, 4143—4145

(anra.) . ;
Buinosnen Mammmubii anaans CHCKTPA 3 645 numujj,
TNpHHAZJCKAWUX nosocam 2—1, 2—0, 3—0, 4—0, 2—]9,
Yl - 3—I11 cueremsr® ANI—-X!13+ Monekyn GeS. Onpenenepyy
4 CHCKTPOCKOMHY. MOCTOSIHHBIE 3TOfi MOJCKYAH. Tax

, AT Co-
crosuua Al maiimeno, vuro T.=328888 M= Qo=
) =373,87 cM~!, wexe=1314 cM~!, B.=0,16093 M~ ITng
cocTosiHHa X'Z+ PCROMEHAyIOTCS  caenyoune 3HaYeHyq
KOHCTAHT: ®.=574,19 cm-!, WeXe=1,631 cM~1 DelYfe=
=1,6-10-3 C!Ei"'. N . B. o, TCopaney

P2 /S A A




TNl 706X 7G50

#55 ' 94: 92731f Rotational analysis of the A Il — X 13+ gystem
of germanium monosulfide. Magat, P; Le Floch, A. C.;
Lebreton, J. (Lab. Chim. Gen., 37200 Tours, Fr.). J. Phy.s B
1980, 13(21), 4143-5 (Eng). Vibrational consts. of the Al and
X1+ states of 74Gc3"S are detd. by rotutlonnl anal. of the Al —
X2+ system.
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14 B177. . AHanua BpaWaTeNbLHOM CTPYKTYPHI MoJoC ci-
crembl AMII—X!'S+ monocyabduaa repmanns GeS, Ma--
gat P, Le Floch A. C, Lebreton JRotational
analysis of the A'II—>-X!S+ system of germanium mono-
sulphide: GeS. «J. Phys. B: Atom. and Mol. Phys.», 1980
13, Ne 21, 4143—4145 (aur.1) ’

[ToBTOpHO H3MepeH 3JCKTPOHHLIT = cnekTp TorJiomen s
mosiexysisl GeS B o6aactit mepexoga AI—XIZ+ (mpakTi-
yeckoe paspeuuenne — 280 000, - o6partnas Aucnepcs —
0,25 A/um b oGaactn 3000 A). HMamepena n Npoaxann3upo-
Bana BpalaTeabias CTPYKTYpa modoc 2—I1, 2—0, 3—
4—0, 2—10, 3—11. TToayueHbl caem. Mo.lex. nocrzmmbxe"
aas  Mosekyanl  #Ge®?S  (em~!):  cocTosHiue AMI—T . —
=32888,88(9), Yio(~w.) =373,87(4), Yo(~B,)=
=0,16093(2), —104¥11 (~10e) =9,84(6), —Ya(~w,x)— -
=131(6), =~ —10"Yoa(~10"D)=1,30(6), cocromume
X1+ — Yrot~ o) =574,19(2),  —Yoo(~wcxe) =1,631(3
Y (~0cYe =—1,(§(2)><10'3. [Monyuennsie KoHcTanTy MO~
Jekya1 72Ge®?S u 7°GeS Xopouwo coraacyioTes ¢ paceyy.
TalHHMIL 1I0_li3oTonHbM cooTHowenusaM.  C. B. Ocyy
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6 7J1152. Onpepenenne  mapaMeTpos CBEPXTOHKHX
B3aHMOJEHCTBHIT M HM30TONHYECKH - HHBADHAHTHLIX NapaMer-

)po:; moaekyanl GeS no MHKpPOBOJHOBomY cnekTpy. Hyper-

fine *_an’d—ivﬁlo*m'c'a'ﬂ'_\?‘n‘rwmn't—paramcters of the "GeS

microwave spectrum. Le Floch A. C, Masson J.

«J. Mol. Spectrosc.», 1984, 103, Ne 2, 408—416 (aurx.)

Buimonnen COBMECTHBIT TEOPETHY. aHaNH3 JHTEpaTyp-

. HBIX MAHHBIX TO MHKDOBOJH. CneKTpaM 9 H30TONHY. pa3-

HOBHAHOCTEt MoJekyasl GeS, BKJIOYAass JaHHHE IO BO3-

(OYXICHHBEIM ®OJe6aTeNbHLIM COCTOSTHHSM. AHanH3 TipoBe-

Jen € YYeToM K01e6aTeNbHO-BPALLATENbHEIX H CIHH-Bpa-

WaTebHBIX B3aHMOJCIHCTBHI, a B CJIyyae MOJMeKyJ, co-

VZ{/] Jepxaumx sapa Ge u S, ewe 1 KBaapymoabHoe B3an-
moneiicraue simep. TIpH pacuerax MeETOZOM HamMeHbIIX

KBAaJpaTCB, B OTJIHYHE OT OGLIYHOrO TO1XOAd, BapbHPOBa-

JHCb HC C€aMH CTEKTPOCKONHY. KOHCTAHTH Yi;, a MX H30-.

TOMHY. HMHBAPHANTHbIE KoMOHHauin. B pesyasrarte noxy-

YCHB 3HAaueHust 12 KOHCTauT, BKMOYAs KOHCTAHTHI CBepx-

'TOHKHX B3aHMOJEHCTBHIY, YAOBJICTBOPHTE]LHO OMHCHBA-

IyHX H3MepeHHble 3nauenna 130 wactror. M. P. AnHes

op./98Y, /8, n ¥




14 B1160.  CpepXTOHKHE M H30TONMHYECKH MHBAPHAHTHHE
napamMeTpl H3 MHKpoBoaHoBoro cnektpa GeS. Hyperfine
and isotopically invariant parameters of the GeS micro-
wave spectrum. Le Floch A. C, Masson J. «J.
Mol. Spectrosc.», 1984, 103, Ne 2, 408—416 (aurx.)

" Ha ocnose nssectnnix MB-uaMepennit B o61acti wacror
10—112 I'Tx ¢ Tounoctsio 10—100 xT'y mas-9 uzoromuy,
o6pasuos GeS ¢ yueTOM BIHSHHS CBEPXTOHKON CTPYKTYph
(eqQ~=187 MTu) BbINOMHEH YTOYHEHHBIl aHAMN3 CHEKT-
pa. B amamise HCNO/B30Ball raMHALTOHHAH B BHAE pas-
Joxennst JlanxeMa B.TpeACTaBleHHH YOTCOHAa ¢ yyerom
nonpasoK K .npuGankennio Bopua —Onnenreiimepa, snep-

/ f/[é’ HOrO KBaJPYNOJBHOrO H 'CHHH — BPALMATEILHOTO B3aiMo-
neficTBHiL.. BMecTo HCNO/MB30OBAHHS _TEOPHH  BO3MYyILIEHHI
pacuer BBINOJHEH METOLOM WYHCJEHHOH  JHaromanusamuy
nosHoro raMuabtonHana. Onpepesens BesHuHHBL 12 CBepX-~
TOHKHX M H30TONHYECKH HHBAPHAHTHLIX NapaMeTpos. Toy-
HOCTb OMpejeJieHHst NapaMeTPOB CBEPXTOHKOTO B3aHMofeii-
CTBHSl MOBHIUCHA HA TNOPAAOK MO CPAaBHEHHIO C paHee py-
NOJHEHHBIM aHaJH30M. ; C. H. M)’PSHH

X. /98y, 19, ~ 1Y
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" 12 180. = Muoxutenn ®panka—Kounoxa nas pasauu-
Hex cHcrem mosekyam GeS. Franck-Condon factors for
various systems of GeS—moteente. Pande A. K. «Indian
J. Phys.», 1984, B 58, Ne 4—5, 343—348 (aura.)
C ucnoab3oBanieM notenunana Kneiina—Jlanxema u us-
BECTHBIX H3 3KCNEPHMCHTA KOJeGATeNbHBIX M BpallaTelb-
HHX MOCTOSIHHHIX paccuHTaHbl MuOxHTenH Ppanka—Kouo-
Ha aas cHeTeM bPm—X/S+, aSS+—X'3+ n A2—X'S+ Mo-
.nekyasl GeS. Hcnonb3oBauHble B pacuetax TOuHble Kosc6a-
Teabible COGCTB. (-IHH GBUIH NMOJYYCHHl TPSIMBIM YHCJIEH-
‘yBIM pellenHeM paauaibioro yp-uus Ulpéauurepa c yue-
.é[ /7 : TOM  KOJeOaTeabHO-BPALIATCABHONO B3aHMOACHCTBHS. Pe-
3yAbTaTH PacyeToB HaXOAATCA B XOPOUIEM COMVIACHH C Jam-
_HBIMH 3KCICPHMENTa. . B. A. Mopo3os-

oh, 1965, 18,M 1%
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' 102: 14215k Franck-Condon factors for various s '
germanium sulfide (GeS) molecule. Paide, A, K. (gglt:lg;ygf
Banaras Hindu Univ., Varanasi, 221 005 India). Indian J. Phys. B
1984, 58B(4-5), 343-8_(Eng). Franck-Condon factors for baI1~X13+
ad¥+-X13+ and AMI-X12+ systems of GeS were caled. by using the
chu_l-Dunhnm.potentml. Exact vibrational ¢igenfunctions were
Ol)lnltt.led .byl ﬂl.rect. x:utx.nerignl soln. of lthe ‘raﬁinl Schroedinger
equation including rotation interaction. Results i ’ s
w!_lh exptl; observations, ore i sgreement

Ppafmopie
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24 B1340. Hudpakpacnbit dypbe-cnextp -Hcnyckanus

eS. Infrared Fourier transform emission specfrum of
GeS / Uehara Hiromichi, Horiai Koui, Sueoka Kazuo,
Nakagawa Kuniaki // Chem. Phys. Lett— 1989.— 160,
Ne 2.— C. 149—151.— Aunra.

B oGnactn 520—605 cM~! usmepena (¢ypbe-cnekrpo-
Merp, paspewenne 0,1 cM~!') Bpawar. crpykrypa mnosoc
1—0, 2—1 u 3—2 Mmonekyanw “GeS u noaoc 1—0 moue-
kyn ?GeS u GeS (T=900 K). 3nauenus paccunran-
HHX napaMerpos [lanxeMa nas Mosekyan GeS (B cM—1):
Y, 0=>574,267, Y9o=—1,639, Yao=—3,8-10‘3, Yo=
=0,186618, Yy=—7,455-10"*, Y3=—3,6-10-%, Y3 =
=—8,0-10~7, Y0u=—7,89-10-".  Pesyambratu npexmona-
raercst HCNOJAb30BATh A/ OTHeceHHs amuuit B MK noay-
NpOBOJHHKOBOM Ja3epHoM crnektpe GeS, H3MepeHHOM ap-
TopaMu B ananasdone 500—-610 cm—!, B. M. Kos6a
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111: 183281v Infrared Fourier transform emission spectrum -

of germanium sulfide (GeS). Uehara, Hiromichi; Horiai, Koui;

Sueoka, Kazuo; Nakagawa, Kuniaki ' (Fac. Sci., Josai Univ., Sakado,

Japan 350-02). Chem. Phys. Lett. 1989, 160(2), 149-51 (Eng).

Fourier transform emission spectrum of a high~-temp. mol., GeS, was

obsd. at 900 K with a resoln. of 0.1 cm-..' The v = 1-0, 2-1, and 3~2

vibration-rotation bands for %4GeS and the v = 1-0 bands for 72GeS

and 70GeS were assigned in a wavenumber range between 520 and

{ Z ~/) . 605 cm-1. All spectral lines were analyzed in a single least-squares fit’
to a set of 8 Dunham coeffs, Yy of 14GeS. Yjo And Y2 for 14GeS were'

detd. to be 574.267(27) and -~1.639(17) cm-}, resp., with the std. errors
ﬂé‘/{{[‘ﬁ wfm *in parentheses, o ) ' o CETOLS:

c.A-1989, 111, v X0
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A'LJ > 8 B1125. MHQ)paKpacuue cncxrpu GeS SGnS SGeO M
OGeO & taeppom aproHe. Infrared spectra of Ges, SGeS, |

SGeO, and OGeO in solid argon /Hassanzadeh P., And—‘,

rews L //). Phys. Chem. .—1992 —96 N2 15 —C. 6181—‘,

6185 .—Awnrn. e Ll
M3mepeHbl MK-cneKTphl MOFNOWEHMS M3IONMPOBAHHLIX B ap-

roHosoi matpuue (T=12 K) u3loronomepos monekyn GeS\
(70:72—74:766 32v345 161180) °6pa_

/é/ QUNf 5o $Ge0w QG0
37rou.u?xu npu MPOXOXAEGHMU Yepe3 MHMKPOBOMHOBLIN pa3-!
GeH,

PSA Pa3NMUYHOro .COCTaBa CMeCEH aproHa, -KMCNOpoAja,

f d%weu napos cepbl. OTHeceHME MONOC BLIMONHEHO HA OCHOBAHHM
aHanM3a M30TONHLIX CABMIOB; CPABHEHWUN MHTEHCMBHOCTH KOM-

NOHEHT M3OTOMHOrO PaculenneHus NoNocC € MW3OTOMHLIM CO-

&’M[ ¢ MM/) CTaBOM MCXOAHbIX B-B; AHANM3a BAMSHMA OTIKMIa MAaTPUL Ha-
o MHTEHCUMBHOCTb NONoC B cnekTpax. B cnektpax Habnwoganw’
CaTennuTHble MONOCHI, CBA3AHHbIC C PA3NHUHBIMM  MECTaMM !

'3axBaTa  MCCNeAyeMblX MONEKYN B MaTpULUE M  HaNMuMeM!
NPUMECHBIX  MoneKysn. nonomeuue _nonoc!

\. 1993 18 ) 83,9360, )




OCHOBHBIX M3OTOMHLIX MOAMDMKAUMKA monekyn: 7‘Ge??S
566,6 cm~!, Ge'*O 971,1 cm™!, 3257Ge'O 984,3 CA.A_",-
v(Ge—O0); *5"Ge’’S(D..,) 653,3 cm™' (v3); '*O™Ge'*O(D..;)
1052,3 em™"' (v3). Monoga Bsan. kon. repMaHmii — cepa mose-
Kynel SGeO, K-pas gomkHa nexarts B o6nacru 500—700 cm!,
He Habnioganack, Kak NPeANONaraeTCs, M3-3a Manoi MHTEH-
cusHoctu. Conocrasnsiotcs  Ban. CHNOBbIE MOCTOSHHBIE MO~

Jiekyn XY u XY, (X=C, Si, Ge; Y=0, S). B. M. Kos6a
\
/lldo
cTeM
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. T117: 57845¢ Infrared

175, aimp ¢
e deompuge

C-R.[9%, 116

1645

pectra of germanium sulfide, germanium
disulfide, germanium oxide sulfide and germanium dioxide in
solid argon. Hassanzadeh, Parviz; Andrews, Lester (Dep. Chem.,
:Univ. Virginia, Charlottesville, VA 22901 USA). J. Phys. Chem.

1992, 96(15), 6181-5 (Eng). New germanium sulfides, oxides, and

mixed sulfide-oxides were prepd. from the reaction of elerental”
sulfur with elemental germanium and oxygen and characterized by
IR absorption spectroscopy. The GeS diat. product showed
absorptions at 564.6, 566.8, 568.1, 569.2, and 571.7 cm-! for natural

“isotopic germanium. At higher sulfur concns. SGeS revealed

absorptions at 649.3, 653.3, 655.4, 657.5, and 661.8 cm-1 for the s’
fundamental. The Ge-O vibration in SGeO was obsd. as a weak
band with germanium isotopic components at 981.5, 984.3, 985.8,
987.3, and 990.4 cm-l. The »3 fundamental of GeO; exhibited new
bands at 1048.2, 1052.3, 1054.5, 1056.7, and 1061.3 cm-l, Sulfur and
oxygen isotopic absorptions confirmed the above assignments. .

| J"ﬁf,' SHl) @a@
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: 7'119: 258707q The E1Z +-X13°+ system of gerfanium monosulfide
in emission. Balfour, alter J.; Shetty, Belvai J. (Dep. Chem.,

_Univ. Victoria, Victoria, BC Can. 3P6). Can. J.;Chem. 1993, 71(10),!

) 1622-6 (Eng). A new group of bands has beexz1 obsd. in emission in’

e . the 500-600 nm region under conditjons that generate known systems

” /,_ Fooig gy of GeS. It has been deduced from the nppcu}:nncc and position of
E N o /y / 4\ the bands, and from their intensity distribution, that these bands'
Z = /  constitute the lon -wpvelength component fof the E1x+-X1y+!
% : ~* gystem of GeS, which gives rise to strong absorption and emission in'

m‘uv. _E:X Franck-Condon factors have beefiestd. i

C.A. 1993 19 ¥
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123: 68893g Infrared diode laser spectroscopy of a high-tem=
perature molecule GeS using spectrum processing by Fourier
transformation. Uehara, Hiromichi; Horiai, Koui; Ozaki, Yasushi;
Konno, Toichi (DeJmn.ment of Chemistry, Faculty of Science, Josai
University, Keyaki
Struct. 19?5(:;e -'.8352/1415.';;&d 395—.405 ‘(h ).hs'l;he vibrational-rotational
spectrum o was obsd. using a e |aser spectrometer equipped

. with a heat-pipe hx:gh;-ten:g. cell of a White cell type. Fringes due to

* optical reflections inside the high-temp. White cell were inherent in

. = W/,ip) er observation of the spectra. However, they were eliminated, as

M . : were high-frequency noises, by Fourier manipulation of the obsd.

- [&(L»diode laser spectrum. About 620 spectral lines for the Ay = 1 band.

/)_e on uences of the eight isotopomers, #Ges:S, TIGeNS, MGeNS, '

) : ﬁeus, UGeMS, n?ieus and MGeXS were assigned between 522 and

593 cm-1. These IR data combined with 91 microwave data from the

XW”I = literature were analyzed with a least-squares fit to a Dunham

A tential function with only 11 parameters which included three -

atson type A correction terms. The Yy coeffs. were .

derived for each of the eight isotopomers. The equil. vibrational
frequency ws of 14Ge32S is 574.269313(271) cm-1. A

0

CA-1995, 143, N6

ai, Sakado, Saitama, Japan 350-02). J Mol
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130: 288472d Which properties of diatomic molecules can be |

determined from rotational — vibrational spectra? Molski, Marcin
AZakl. Chem. Teor., Wydz. Chemii, Uniw. im. Adama Mickiewicza, 60—
1780.Poznan, Pol.). Wiad. Chem. 1998, 52(9-10), 713-726 (Pol), Wy-
dawnictwo Uniwersytetu Wroclawskiego. Highly resolved vibration—
rotational spectra of diat. mols. are a source of important information
about their internal structure and phys. properties including mech.,
extra—mech. and electromagnetic properties. The mech. effects are
considered in terms of Born—Oppenheimer internuclear potential whereas
extra mech. properties constitute adiabatic and nonadiabatic effects,
Electromagnetic properties of a mol. include dipole moment, elec. polar-
ity and rotational g—factor connected with mol. magnetizability. In this
review the authors discuss a possibility to det. from the spectra not only
the aforementioned properties but also a mol. susceptibility to rotational
deformation caused by the centrifugal force. The theor. considerations
are illustrated by the anal. of highly resolved spectrum of the seven
isotopomers of GeS including 74Ge32S, 70Ge32S, 76Ged2S, 73Ge328, 12Ge3z2g,
74Ge3S and 74Ge34S, allowing the authors to det. the dipole moment,’
elec. polarity and the rotational g—factor of this mol. A review with 35
refs.

C- R, 1999, 130, N2/
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134:287075 Ab initio Based Configuration Interaction Study of the
Electronic Spectrum of GeS. Dutta, Antara; Chattopadhyaya, Surya; Das,

Kalyan Kumar. Department of Chemistry Physical Chemistry Section,

Jadavpur University, Calcutta, India.  J. Phys. Chem. A (2001), 105(13),

3232-3239. in English.
The electronic spectrum of GeS was studied by using ab initio based
multireference CI calcns. which include relativistic effective core potentials of Ge

and S atoms. Potential-cnergy curves of 27 A-S states of GeS correlating with 2

°

Le0f



dissocn. limits were computed. Spectroscopic consts. of bound states are
computed and compared with some of the obsd. states such as X1Z+,
a3Z+, b3Il, AlIl, and E1Z+. The ground state of GeS is composed of 2
dominant configurations: ...02n4 and ...62n3n* with re = 2.039 .ANG. and
e = 549 c¢m-1, which compare well with the obsd. values. The ground-
state dissocn. energy of GeS is also estd. The obsd. E state is assigned to
21Z+. Effects of the spin-orbit coupling were explored on 18 A-S states all
of which converge with the lowest dissocn. limit 3Pg(Ge) + 3Pg(S).
Potential-energy curves of all 50 Q states arising from the spin-orbit
interactions in these A-S states are computed. Transition probabilities of
some dipole-allowed transitions are estd. Transitions such as b3IT0+-
X1Z+0- and b3IT1-X1Z+0- which are analogous to the Cameron bands of
the isovalent CO are studied. The obsd. a3Z+1-X1Z+0- transition of GeS
is also studied. Radiative lifctimes of AIIT1, E1Z+0-, a3Z+1, b3I10-,
b3I11, and some other components are estd.

.\\
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135: 362898u Investigation of the structural units of germanium
sulfide and selenide by quantum chemical methods. Fejes, Istvan;
Billes, Ferenc (Department of Physical Chemistry, Budapést University
of Technology and Economics, H-1521 Budapest, Hung.). Int. J. Quan-
tum Chem. 2001, 85(2), 85—-91 (Eng), John Wiley & Sons, Inc. The
authors model structura] units (clusters) of germanium sulfide and
germanium selenide glasses by ab initio Hartree—Fock methods. The
authors calcd. geometries and vibrational frequencies and IR spectra of
the following clusters: Ge;Sg, GC4Sg, GesSy0, GesSy1o. A. The spectral

" regions where germamum sulfide is not applicable for fiber optics, materi-

als of germanium selenide or germanium sulﬁde—selemdes can be use-

ful.
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"135: 169472h The Electronic Spectrum of Germanium Monosul. |

fide: Rotational Structure in the AMT-X!X* Transition in 0GeS.
Shetty, B. J.; Krishnakumar, Sunanda; Balasubramanian; T. K. (Spec-
troscopy Division, Modular Laboratories, Bhabha Atomic Research Cen-
tre, Trombay, Mumbai, 400 085 India)." J. Mol. Spectrosc. 2001, 207(1),

25-31 (Eng), Academic Press. The emission spectrum of the specific
isotopomer 7°GeS was excited in a microwave (2450-MHz) discharge °

and the A!TT-X1Z+ transition (270-430 nm) was photographed under
high resoln. on a 10.6—m Ebert grating spectrograph. The rotational
anal. of 43 bands led to the detn. of accurate vibrational and rotational
consts. Making use of these consts., the potential energy curves for the
Al and X'Z+ states were generated by the RKR method and Franck—
Condon factors and r—centroids were computed for the bands analyzed.
The présent extensive high—resoln. study has revealed only a few local-
ized perturbations in the A (v' = 4, 5, 9) vibronic states, which contrasts
with the situation in the isovalent mols. such as GeO. SiS, and SiSe. (c)
2001 Academic Press. . USRI .
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