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Hamepenst MK-cnexTpbl [IOTJOLIeHHST KpHCTAJJIIY. AsHj;

. (1) n SbHs (1I) mpu T-pe 82° K. Crniextp 1 (vi 2092, v2895, .

A

vy 2092, vy 979 cu~') CcOOTBETCTBYET JIOKAJIBHOIT CHMMET-
pun (JIC) MoJsexya I B KpHCTaJJHY. pCLIETKE Cy, nant Ca.

‘B cnekrpe 11-vy 1878, v, 769 cu~l; vz H V4 pacllenJelbl

(1866, 1883 ca=' 812, 821 cu~! COOTBETCTBENHO), UTO OT-
seyaer JIC Cs nmr Cy. lano otuccenie COCTaBHBIX YaCTOT, -
11_0GepTOHOB B CHEKTpax [ u Il ¢ yueroym 4acTOTBLI peuie-



TOUHBIX KoseGanuit vs: 130 cu—! I 1w ~200 ca=! II. Heene-
JA0Banbl MPOAYKTH coBmecTHoOil Kpucrtamansawmn I u II ¢
ranoreHosopopoaami. B cayuae I+HCIl namenenne cnekr-,
pOB yKasblBaeT Ha o6p:a30BaKlic BOXOPOAHBIX CBf3eil; HOHDI
AsH,* ne oGpasyiores.;/ B cucremax I4-HBr u I+HJ o6Gpa-;
sylotcst coamnt apcouns.: JIC AsHyt' B ux peuwerkax Cp, 1,
Va coorserctsenso. B'cayuae II B3aumoneiictnisi ne 06-:
HapyzKeHo. I0. Bapuwascknii:
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doublets; for the ZR(J, 0) and RP(J,.
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transitions ‘have been' observed
ground state consts. can. be
bination difference "relations.
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The v, band of A

ntal Coriolis-type resonance on
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[46Y

ekt cayuaiiHoro KOPHOJHCOBA pe3oHanca

‘B nHdpakpacubix cnekrpax apciuna (AsHj). Yin Pe--

Rao K. Narahari. Effect of accidemat—Co-—

(aura.)
Hayuensl

hirr

GaTeJbHbIX
" TOSIHHbIE,

|

‘wenJieHHs

riolis-type resonance on the inirared spectra of arsine
(AsHs).- «J. Molec. Spectrosc.», 1969, 29, Ne 3, 486—489

-

MK-cnekTpsl norJouieniisi ra3. apcuia B 00-.

AacTi - ocHOBHLIX KoJeGauiit Mogexyap AsHs ma crnexrpo-,
MeTpe C . BBICOKIM paspeuennieM (10 0,07 cx~'). Onpene-:
Jielibl MOJICK. TOCTOSIHIIbIC, TaKHe KaK 4acTOThl YHCTO KoJje-i

nepexonoBs, BpallaTeJibHble NnocTosiiibie, IMOC-:
Ko.ne6a'renbuo-BpamaTenbuoro H KOpHOﬂHCOBai

XA . |p3anmozeiictnis. O6napyeno paculenjielie  OTACTbHbIX!
) JAHHHIT NeprenAHKYAsPHOIt NOJOCH ABaXAbl  BHIPOIKIEHHO:!

ro KoJjeGamusi Uz, OTHCCeHHOe aBTOPAaMH . K KODPHOJHCOBY:!
B3a1MOENCTBHIO BO3GYKACHNIbLIX ypoBHeit v 1 Uz Pac-!

JIHHHIL TOJOCH  Ug He O00HapyxeHO. ‘
M. B. Toukos;
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15 b223.

OHCTAHTH _apcHHa M cTH6HHa. Helmin
Beeson Edward L, Jr,_Gordy Waltf

wave spectra and molécular constants of arsine and sti-
\?ine. a;Phys. Rev. A: Gen. Phys.»,:1971, 3, e 1,- 122—126
AHTJI, ST S
Hcenenosanst  MB-spauatenbibie  CleKTPHl ° MOJeKys
T T 3 T4 290345000 blog). Stk Guiny’

</ <3, ~114 200~ ‘Mey), . Sb'?3'H, ., (111),

Sb'#Hy  (IV) ' (ana: '/ oboux .0/ <2, \--ﬂtébol
352200 Mey),:Sb'?D," (V) u Sb'%D,; (VI) - (nas :oGoux
0</ <2, ~89300—179000 Mey) B ocioBHOM ! KOse6a-
Te1bHOM COCTOAHHH. JIna Bcex HCCIeN0BaHHBIX BpallaTesb-
#bix nepexonos I—VI ri3yyeHa cBepXTOHKAas KBampymnosb-

.Has ctpykrtypa. IlpiBemenbl onpejeeHnbe MoJek. '1OCTO-

auupie 1—V1:: 8pawarensuan nocrosnnas Byo=112470,59+
*0,03 :(I), 57477,60=0,02 (II), 88038,99:0,03 (III),

+0,03 Mey (VI), noctoAnHble LEHTPOGEKHOrO HMCKaXKEHHA

!

N

MHKpPOBOHOBBIE CMEKTPH M MOJEKYaAsipHbIe
er-Paul/

Ft"e r._Micro-|

157¢

—

I
X

Y
B S

|

|
1 88022,51:£0,03 * (IV), . 44694,92+0,03 (V). " 44678,81:_&.

Q

——

D;=2,925+0,003_( l‘u_u,'io,qw (), 1,884:20,004 !

7777731

L @"



“ o izpMenienys”

(1V), 0,127+0,006 (V);0,063::0,005
0;1650,030 (1V) - 0,162:0,030"(V), 0,044::0,030 “May

yenHst NOCTOSHHbIX: By NMO3BOJAIOT 'YTOUHUTE S(QERTHEHYIO

(111, 1V),- 0,473:£0,004 ¢« (V), 0,4760,004 Mey - (V1) - a1}
\Dyp=:-8,718+0,004 -(I), —0,928=0,003 (1), —2,394£ "
-~ 10,015 (111),' —2,365:0,015 - :(1V), —0,698+0,009 (V),|". - '
-~ 1—0,5890,010:May (V1),mocToREHES ‘AAEPHOTO | . KBANPY-|
| |nonmpHOro  B3AHMONERCTBHA - reqQ=—162,63+0,03 ;. (1),{ -
{—164,75-:0,03 (1I),” 460,31==10 « (I11), 586,65::0,11 AV,
465,32:0,10 (V), 593,060,117, Mey (VI),  uoctosunmef' ..
. ™ {AMEpHOTO MAPHHTHOTO - B3ZUMONERCTBHA Cx=0,106:0,003} - .°
(), 0,05120,008 (1), 0,245 0,006 ‘Idl").f-fo;lSOiO,UOS‘ oo
Mey (V). - Cr=| -
=0,028+0,014 (I), 0,0690,015 (1), 0,247==0,030 - (I g

SN[V, Oase ToucH onpefeseHHbe BPallATeNEHEE  TOCTORAH-
*{Hue coracyloTcs - paHee OnpeieneHHLMH” CTPYKTYPHbIMil

' napamerpamn ' dasn=15192, dasp=151454, L HAsH=

=01°50"," 14, DAsD=91°30",. ana 111—V] nafigennnie SHa-|"

" |reomeTpuu. CTPYKTYPY ;- dgpr=1,7102,r: dgyp=1,7076'A,} . S

" |4 HSbH=4DSbD=91°42": TIpnsenensl TaKkKe TreOMETPI. -
{napamerpu 11—V, onperenexnue MeToAO0M -° N3OTOMIL:

T

no: Kocrefiny: 5 - .

« Ay»TL- Anexcanaponf.

By
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1

!

=

&

SpecTr At Toterntar~comstants—of—arsine and" stibine,

S
(\
uos mosekys; AsHa n SbHj B MHJJIHMETPOBON 'H CyGMui- |
MeTPOBOil 00J1aCTsX "Cnékipa. Hamepenus . npoBegeny c no-E'&

(CTOSIHHBIX, MOCTOSIHHBIX  LEHTPOGEKHOTO' HCKAXEHHS M no-

[##

- f'."7ré1427,.~' ~ MHKPOBOAHOBbIE CrieKTpH! H MOJIEKYsipHbiE 10~

son-Edward L, Jr, Gordy Walter., “Microwave

' CTOfHHbIE apcuna u ctuGnna. Helminger Paul, Bee-(

«Phys.- Rev. A: Gen. Phys.», 1971, 3, Ne I, 122—126/"

(anra.) T

‘HccsiefoBansl  Bpawlate/ibHble CNEKTPH H30TOMY, oGpas-

MOLLbIO- GOJee YYBCTBHTEJNBLHOT® H TOYHOFO CneKTpoMerpa, ! QQ
4eM B NpeABymuX paGotax (P)Kdus, 1956, Ne 7, 21045;(

1957, Ne'1,2501). TpiBenenn 3HaueHus BpallaTeJbHBIX no-'L f

CTOAHHAIX . ANEPHOTO KBaAPYMOJBHOIO i SIAEPHOrO Mar. ¢

B3aHMOJENCTBHS. : IL.| Q
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"36556¢ Analysis of Coriolig perturbations in the high-resolu-
‘tion infrared spectra of arsine (AsH;). Sarka, Kamil; Papousek, |
Dusan; Rao, K. Narahari (Inst. Inorg. Chemi., Slov. Acad.
Sci., Bratislava, Czecht).™ J. Mol. Spectrosc. 1971 37(1), 1-—19

(Eng) Numerical methods for the anal. of hlgh-resoln
'] ‘spectra of symmetric top mols. perturbed by Coriolis mteractxons
|' ] between dcgcncrate and nondegenerate vibrational levels are
v b dnscusscd in the 2nd order of approxn. Application to the lngh-
‘resoln. ir spectra of the AsH; mol. in the region of the funda-
'mentals, v1, v3 and vy, » yields considerably improved values of]
= the mol. consts. of AsHj, including the band origins, rotational;
M , consts., Coriolis coupling consts., centrifugal distortion consts. |
and the parameter of the K-type doubling effect._ ____ RCKP ! f

byouls, 40y
C. ﬂ /W A'r’_‘_{' -!5




B f?fZ = XiIr

—— |/ 8J1249. AHZIH3 KOPHOMHCOBHIX Boaniyme{mﬁ B HHGpa-

LG X/

KPacCHOM CMEKTPe BBICOKOro pa3pelieHHs apcHHa (AsH3).'

Sarka Kamil PapouSek Dusan, Rao K.
rahati. Analysis. of Coriolis perturbations {m the high- |
resolution infrared spectra of arsine (AsHa).

«J.  Mol.

Spectrosc.», 1971, 37, Ne 1, 1—19 (aurn)

PaccMoTpeno KOpHOJICOBO B3anMopeiicTsie l-ro i 2-ro
nopaaKoB B MoJekysnax ¢ cummerpueit Ciy. Ilpoananusnpo- |

HE - |
: —-M‘ BalO BhIpaiKeHIC ONepaTopa KOPHOJICOBA B3aHMOAENCTBHsA

pxPx+pyPy, TOTYuCHBl G-l IS MATPUUHLIX SJEMEHTOB|

3TOro omneparopa
2-ro nopsaka

BbIYHC/IeHa

K KoJe6aTe/abHO-BpallaTe/bHoil

KOpHOJIIICOBA  MONpaBKa
. 3HEprHH

._’————- (KB2). last_nepBbIX BO36YKACHUBIX KOJeOaTeNbHBIX ypoB-

Na-.

i

]
!

|
|

[




Heil Tuna Ay u E nonyueHs! ciMMeTpH3OBaHHble BHPAKCHIT
BOJIH. b-Wiit 11 MaTpuuneIX 3JeMenToB. Beipenena ¢-aa sy
‘caena matpuubnl KB3. Cocrapnena nporpaMya s nuaro-%
Hanusauyn Matpuusl KBD mrepawonHblM METOZOM  Hal-
MCHBIUHX KBanpaTos. PeayspraThl NpHMeHeHH XK aHalusy,
HK-cnektpa ¢ paspemennem ~0,1 cau~! MOJEKYJIH AsH; i,
IJs BCCX IOJIOC ONperesieHbl —3HAueHusl = BPALIATEIbHBIN, |
. LCHTPOGEIKILIX I KOpioHCOBBIX NocTosMHBIX, M. P. Anues;




e ————

. 14B64. Ananus KOPHOJHCOBBIX BO3MYLUEHHH B HH}pa- /\9)'(/
)Kpacuom CreKTpe BLICOKOro pa3peuleHHss apcHHA gASHa).
S.arkaKamil, Papoulek Dusan Rao K _Naras
h.ari. Analysis of Coriolis perturbations in the high-resolu-
tion infrared spectna of arsine (AsHj). «J. Mol. Spectrosc.», F——
1971, 37, Ne 41, 1—19 (aura.) :
PaccMoTpeno KOpHOJHCOBO B3aHMOmeficTBHe 1-ro n 2-ro ———
710psaKa B MoJexyaax cumMmerpun Ci,. IIpoananmnsuposano
phIpaXKeHHE  ONepaTopa  KOPHONICOBA B3aANMOMCIHICTBHS —— -
pxPx+pyPy, monyueHsl G-abl A5 MATPHUHBIX  3JICMCHTOB
3TOr0 ONEepaToPa M BLIYHCJAEHA KOPHOJICOBA. JIONPAaBKa 2-ro -
nopsiaxa K xonebaTesbHO-BpawlaTeabHoit sHeprun (KB3).
Jlas epBHIX BO3OYKUIEHHBIX KOJIE6aTeNbHLIX YPOBHEH © THIIA ——-——
A, 1 E nonyuensl CHMMeTPH30BAHHbIE BHPAXKEHHS BOJHOBHX
 (YHKIUMI H MATPHYHBIX ‘3J1eMCHTOB. Pe3y/bTaThl mpHMEHEHBI
k anamusy MK-cnextpa .(c paspewennem ~0,1 cau—t) Movie-|
'Kyan AsHas; A/ Beex noJoc onpefesieHbl 3HaueHHs Bpalya-—-
TCIBHBIX, WEHTPOOCKHLIX H KOPHOJIHCOBBHIX TIOCTOSTHHBIX.
< M. P. Ames :

X777
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16 B73.  AnomanbHble 3HAYEHHSI BPaATENbHBIX NOCTO-| (A
VHHLIX NAPaIeNbHBIX MOJI0C, BO3MYIICHHBIX KODHOJHCOBBIM | :
Jpesonancom. Sarka Kamil. Anomalous values of the feesea

Lle
rotational constants of the parallel bands perturbed by.-—3
-Coriolis resonance. «J. Mol. Spectrosc.», 1972, 41, Ne 2,!

- 233—239 (aura.) : a_“\'&“"_
PaccMOTpeHO BJHSIHHE KOPHOJNHCOBA B3aHMOJCIHCTBHS naL_\)a
- Bpaware/bHble TOCTOSHHbIE H TOCTOSHHBIC HEHTPOGEKHOrO] _——
HCKaKeHHS MOJIEKYJ THNA CHMM. BOJMKA B HEBBIPOXKMEH-!
—HBIX KOJNeOaTeNbHBLIX COCTOSAHUAX. MeTOAOM BO3MYLICHHI —7— ———-

BO 2-M npHOJHMKEHHH NOJYyUeHb '(-Jbl AJs IONMPABOK KO- :\

-—PHOJHCOBA B3aUMOLENCTBHS K BpawaTesJbHbIM H lleHTPO-F —

GexKHBIM TIOCTOSTHHBIM, K-Dble HCIOJb30BaHbl A/ aHa H3a
__nmannnx no HK-cnektpam monekyn AsH; u CH,D. ;
: . ~— DM P. Anmes:

g T o i

o ,
1 _ 2
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194

(656179 Anomalous values of the rotational constants of the
parallel bands perturbed by Coriolis resonance, Sarka, Kamil
(Dep. Phys., Ohio State Univ.,. Columbus, Ohio). J. Mol.

Spectrosc. 1972, 41(2), 233-9 (Eng). Expressions for the anoma- .

lous values of the effective rotational and distortion consts. of
parallel fundamental bands perturbed by 1st-order Coriolis reso-
nance are derived. Relations between the values of these consts,
and the type of interaction involved are summarized. The possi-
bility of detg. interaction parameters from the consts. a,® and
anC are discussed and examples of Coriolis resonance between the

_», vibands of AsHyand 3, »;, vs bands of CHyD are presented.
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‘Chu F.Y., Oka T, 'Torbid?en;" rotational

‘spectra of phosphine and arsine, -

"Jo Chem. Ph,,"u", 1974, 60, N 11 4612-

4618 ‘ a.nm. ¥
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HO-UWHKJOTPOHHOTO PE30HANCA KHCJAOTHOCTH, OCHOBHOCTH H
_ HOHHO-MOJIEKYASIPHBIX peakuuii apcuha B rasosoit dase,
Wyatt R. H, Holtz D, McMahon T. B, Beau- ‘!&
champ J. L. Acidity, basicity, and ion-molecule reac- \J\
tions of arsine in the gas phase by ion cyclotron reso- = N\
nance spectroscopy. «Inorg. Chem.», 1974, 13, Ne6, 1511—
1517 (aura.) ; . N\
Macc-cieKTpoMeTpHY. METOXOM MPOCTOTO i [ABOIiHOro \
JIOHHO-IMKJIOTPOHIIOTO  PE3OHAICA H3YUCHbl HOHHO-MOMeKk. (-
p-IHH B UHCTOM apciiie H B Gunapubix cmecsix AsH; ¢ Q\
PHs, H,S; CHsCHCH,; CH;OH, CHiCl u CpHs;ONO, §\
B uncroM AsHs mpH SHEpriH HOHH3HDYIOUIHX 3/EKTPOHOB >§
70 B TPOHCXOISIT P-IUMH KOMJACHCAUHH C 0Gpasonanuey
joos ¢ 2 n 3 atoMayit As. M3 ananisa HOHIBIX TPOIyK- ('ﬁ,
103 p-LMit B GHHAPHEIX CMECAX ONpejeJclo scgoncrno K
H ==

npotony AsHz n AsH,—,  pasuoe 1756% @
—:@mm cooTE~mcponcrso AsHj x seTHabnomy

catony >>66 KKaab/MOAb, T Paccrrranta—sepTITRACCO-
wiamm DtHAs—H) (79 KKaJ/MOJb), K-past HECKOJbKO 15,7

_ .e SIHCPTHH_CBA3H As—H (71,2 xxan/monb). B psnmy .
- ,, PHas, AsHg pasiOCTb MEKIy BelHUHHAMH CPOICTBa
. ApOTOHY H BOJOPOAY TOCTOsiHA u paBHa 80 KKaa1/MOJb. !

. T. B. Kapnos'

24 B866.” M3yucnue npu MOMOWM CNEKTPOCKOMHH uou-(/yyq
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Tevin Charles C.

————.-—-

A qualitative molecular orbital picture of
electronegativity effects on XH3 1nversion

barriers,
"y Amer, Chem Soc ,1975,97,N 20
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\ﬁs H i luf;.!i)f lnfr ul mc.lsurcmcnts of arsine. the m and v |
Ll N g T 5 e tuinds, perturbation-allowed transitions, equilibrium structure.

. William B.; Maki, Arthur G Sams, Robert L. {Natl.
mnd Wnshingl(m, D. C.. . Mol. Spectrosc. 1975,
01-3), 252-70  (Eng). High resoln. ir measturements ‘are
wronted for AsHz from 2260 to 1960 cm-t. Numerous perturbati=
--u'u\- ¢d temsnions were found and are used to det. the Cy
seaional const. Ten pround state rotational C()l\\ln are detd.
uding one that dedce ribes the splitting of the £k = 3 levels. A -
mnlete, equil. structure s, detd. A total of "() upper state
sete, are detd. by means of a computer program which —
Sencously fits hoth i and w bands and includes many’
diazonal matrix clements.  This anal. will fit transitions —
souzn J = K o= 12 1o within c\pll crror, but it is concluded
s to fit higher rot ational transitions the perturbing effects of
'. must be taken i in account explicitly. o \

YA /?75 ',92 e | -
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23 B322. MWamepenne HH(PAKPACHOro CREKTPA apCHHA:
NONOCHI vy H V3, NIEPEXO/IbI, Pa3peleHibic BO3MYUICHHEM H
pasnopechas cTpyktypa. Olson Wm. Bruce, Maki
Arthur G, Sams Robert L. Infrared measurement
on arsine: v; and v; bands, perturbation-allowed transitiz/?
ons, equilibrium structure. «J. Mol. Spectrosc.», 1975\
55, Ne 1—3, 252—270 (aura.) '

C paspemennen =~0,03 cn~! namepen MK-cnextp noruo-
wennst moackyan AsHs n odmactn 2260—1960 cy~'. Bui-
NoJNeH aHAJH3 BPIITATCAbLHON CTPYKTYPLI MOJOC vy I A3,
nepexofos ¢ A|K—
—I| =3, paspewacyMblx 3a cyeT KOacOATEAbHO-BPALIATECL-

‘moro p3aumopciictsust. ITo 3naucuusin 470 KoMOHHAUHIT ¢

_AJK—1|=0, 357 komGunamnii A|K—I|==%3, 3:X_KouOuua-

0



unit yacror ¢ A)JK—I|==6 u uacror 14 MB-auunit Bbl-
YHC/EHBI 3HAYCHHS BPAATCALHLIX, LUCHTPOGCKHLIX H KBAl-
PYNO/bHOIT KOHCTAHT /ISl OCHOBHOTO KOJeGaTes]bHOTO CO-
CTOﬂle AsHjz: By=112470,56, Co=104884,76 Mru; D;=
2,9204, D;x=-—3,7131, D,\-—33555 Mru, H,;=0,2951,
‘HJK——I 297, HAJ——I 822 Hyrg=—0,605 Kru, eqQ=
=—162,67 Mru. Ananus BpaulaTeabHOil CTPYKTYphl BO3-
Oy>KACHHBIX COCTOSIHHIT ¢ ©;=1 M vz=1 BLIDOMHEH C Yue-
TOM KODHOJIHCOBA pe30HaHCa MEXKAY 3THMH YPOBHSIMH, a
Takke [-yaABOcHHA H [-pe3oHanca, H OnpejeseHbl 3HAUCHHS
26 mapaMeTpoB BO30Y:KACHHLIX COCTOSIHHII, BKJIOYas pe-
30Hancuble napaMmerpnl. OTMeucHO, UTO BeCJHYHHA YABOe- _

unst yposheit ¢ K==3 aaa Asll; Buime, uem ajst PH{\j

M. P. A.m
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11 J1408. Hceneposanne HK-cnektpos apcHha: noao”

HoBecHAs CTPYKTYPa. Olson Wm. Brucg, Maki Ar-
thur G, Sams Robert L. Infrared measurements o1
arsine: Vi and vs; bands, perturbation-allowed transitions,
equilibrium ‘structure. «J. Mol. Spectrosc.», 1975,
Ne 1—3, 252—270 (anra)

TMoayuenst  CHEKTPH! HK-noraouenns ra3006pa3noro

0

=g—00aaCTH 1960—2260 cu~. Tlpupeaens 9aCTOTHL. Ha-
610 eHIbIX Kone6arenb1x04npau1a'renleux JMHHE ToJ0C .
vp HV3 omnpejeseHibie ¢ TOYHOCTDHIO 92.10-3 cu~'. Tlo~
yacToTaM Tepexoion Alk—l|==3, \pa3pelllerHbX 3a cuer

. 'BIIIYTPH.\lOJICKY.'Iﬂp‘HbI‘X iBO3‘.\1'yu16HIH.l, nc HCNOJIb30BATIHEM

.\ﬂH(.pO‘BOJIH. J1aHHBIX BBLIYHCJICHD B-pamaTeJlbﬂbl‘e TIOCTOSAH-

reoMeTpHY. TapaMerpsl. Tpu anannse COCTORHHIL Vi H V3

_paaumonefictaue, - M k-ymmoetiue, MosicKyIaplbe  To-

. CTOSIHHBIC Aas 'BO36Y"IK11eH‘Hb1X COCTOSTHHH moJayucisl INpH =

OAHOBPEMEHHOM ayaai3e H3YUCHHBIX mosioc, DHOA, 13.
. ~ M. B. Touxos

Wl nasa. 0,3 MM PT. €T. € paspemeHHeM 0,03 em~*

Jiblé OCHOBHOTO COCTOSIHIS MOJIEKYJbL H ompelenens ee

-npmm’ru BO BHHMaHHE \QC30‘1lallc (Delp‘».\ﬂ{, KOPHOJTHCOBQ"

. chl vy M Vs padpeusentibic BO3MYLIEHHsIMH TIEPCXOAL, pas- =
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2 | TJI179. O npHMCHEHHH TCOPHH © XapaKTCPHCTHUCCKHX |

R YACTOT K pacuery KOACOaumit MOJCKY XY, € JCTKHMH ;-%-
| KOHUCBbLIMH aTOMaMH. Ywanosa H. U, Anercan-'
e !/’{ . pposckasi A. M, Tonnes U. H. «K. npHKI. crek- —Q

| Tpockonuu», 1976, 24, Ne 2, 329—332 \

PaccMoTpeHo TnplHMenenie TEOPHH XapaKTEePHCTHY. Hac-——
roT K nosekynaym Buaa XYn C JIETKHMH KOHUCDBIMH a'ro-,’

mamit. Ha oOCHOBaHHH BBIIHC/ACHHS Ko3d. HCXapaKTepH-r—
criynoctit @ 3 P MOJCKY] XY,  (cummerpust Cao),

XY;  (cumMCTpHS Dsn), XYz (cumMerpHs Civ), XY4
(cuMMeTpHS T4), XYe (cummerpis ‘Op) 1npH BbILENEHHH
=1 paJeHTHBIX H YIJIOBBIX KOOpIHMHAT pafiaena ofwast JIOTHY. - —-
cxeMa CyLIGCTBOBaHHSA NpHOIKCHHBIX  XaPAKTEPHCTHYHO-

orofi 11 OGBACHCHa XOpOWas NpPHMEHIMOCTb (-1 Bina:
Kiyowaxe) It BHMHCICHIS CHIOBBIX TIOCTORMHLLX. Tpu-

MeHOHHAs METOMMKA HAMOCTPHPYETCs -Ha npuMepe - AsH,

e G?ﬂ.o—" ABTOPQ(FQTJ.Q'L
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6 B50. _Bapnepst nusepcun B AsHa u SeHzt. Dixon
David A, Ma ifick Dennis S. Inversion Barri-(

5‘\ ,/. ers of AsHy and SeHst. «J. Amer. Chem. Soc.», 1977,
9 6/7[ 99, N\e 18, 6101—6103 (aura.)

¢ J OrpaniuennniM MerofioM - XapTpu—®oKa  paccunTanm
SHEPrHH IUIOCKONl i -MHPaMHAa/bHON KOH(HIypauHit Mosne- i

: kyast AsHs; u moma SeHst, mocae uero mo .pasnocraM |
BLIYHCII. SHEpTHI :OUEHCHH Gapbephl HHBEPCHH STHX CH-('
cteM. B pacuerax HCNOJNb30BaHBI 2 Gasuca opGuranefr
’ cJ1eiiTCPOBCKOTO THMA: MHHHM. 6a3uc H pacIIHPeHHHT Ga-
ja// AC&Aﬂ 3HC ABYX3KCMOHEHTHOrO THMA, NOMOJHEHHHI moasipu3ay, '
3d- u 4d-AO na isg Se, a Takxe 2s- 1262p-A0 Ha H.

1 Bapbep uupepcun AsHs nomyuen pasubim 46,4 Kkan/mons

zéxég é%/ B gac&upexmou Gasnce H 43,8 —B Mmum.'Gasnce./ Has
SeHs+ coors-ume Bennunnsl paennt 29,8 m 353, OGcyx.

Jenbl JHT. Aanibie no GapbepaM HHBEPCHH MOJEKYN THna

AH; u nonon AHgt. M. E. Epanxnna

LNE ST
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93‘2 /7/3 i

§7: 141636v Tnversion barricrs of arsing qnd trihydrascle=
zium(l+) ion, Dixon, David A.; Marynick,-Dennis S.-.'\(Chgm.
Dep, Harvard Univ., Cambridgo, Mass), . Am, Cliem. Soe,
1997, 99(18), 6101-3° (Iing). - Ab=initiq SCE. eplena, using
. itended hasis sets were performed an.the pyramida) and planap
/(/., fometries of AsHy and SeHs*. The inversion barriers, which

0 e not beed detd. exptl., are caled. ta he 46 keal/mole for

. vr g AsHa and 30 keal/mole for SeHa*. Electron d. maps for the
/.’}1{7 ¢ "b(-é/(, non-bonding orbital of AsHs arc presented. Optimized geometrics
WS A and valence shell exponents for both forms of each mol. are

presented at the min. basis set level. The inversion barriers for
AsHa and SeHa* using min. basis sets are caled. to be 44 and 35
kcal/mole, resp. .

oA osE £ o Ol
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80: 189761a Mass spectra of monogermane and arsine,
Gaivoronskii, P. E.; Chernikovich, M. P, (USSR).  Poluch.
Anal. Chist. Veshchestv 1977,.2, 69-70 (Russ). A comparison
was made of the mass spectra for AsHj and GeHa from spark
and electron-impact mass spectrometers. The ions formed in
hoth cases are the same and ionization and dissoc. ionization
take place in both cases by a single mechanism which is due to

_the internction of the mols. with the electron beam. SR
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%j/{z T 10°0381.  «3anpeuiennbie» nepexonapl B apcHHe B M-

aumerposoM ananasone, Helms David A, Gordy
Walter. «Forbidden» millimeter-wave transitions in"
arsine «J. Mol. Spectrosc.», 1978, 69, Ne 3, 473-481 (aur.1.)
HccaegoBanbl  3anpeuicHHble  BpallaTe/abHBIC INEPEXOIHI,
paspelraeMble 3a CYET LEeHTPOGEKHOTO HCKAaXKells, B MIUK-
poBOJH. cmekTpe Mosexkyasl AsHE sGausu 20, 100, 150,
225 u 450 TI'ru. Mcnosnb3oBall CEKTPOMETP €O IUTAPKOB-
b/// 74 CKOil MOAy.JsUHell C 4yBCTBHTEJBHOCTbIO 41010 cy-!, |
* Inentnduunposana ucurpobexkunas K-cTpykrypa m ksag-
2l iCEr oc'{/ pYyNoJbilast CBEPXTOHKAs CTPYKTYPA JIHHHIT BPalMaTeJbHBIX |
nepexo1oB ¢ F—F, K=x4->=xl u F>F, K=*5>%+9 -
\Onpeaeiensl  3naucuuss BpallaTe bHBIX I  KBAADPATHUHBIX |
uenTpoGeKuBIX  moctosinubix  (Bo=112470,597, (C, :
, = 104884,665; Dr=2,9257, Dpx=-—3716%4, D, =
1.=3,4126 Mru), psga CeKCTHYHBIX H OKTHUHBIX LEHTPOGexi-
HBIX TIOCTOSIHHBIX, @ TaKzke JOCTOSIHHLIX KBaJApymo.buoj *
\CBSI3H SIAPAa MBILbSIKA 1 CHHH-BPAllaTCIbHOIO B3aHMOJeji-
‘\crmm saep. as sd@ekTHBHBHIX CTPYKTYPHBIX Hapayer-
Wa ‘pos noayueno: As—H=1,5201384, H—As—H=91,9758°,
?J” . £ I M. P. Aaues



i l/%j} ‘3 - 88 112912x *Forbidden" ‘millimeter-wave transitions in?

arsine. Helms, David A.; Gordy, Walter (Dep. Phys., Duke.

Univ., Durham, N. C.). J. Mol. Spectrosc. 1978, 69(3), 473-81'

(Eng)." A millimeter-wave spectrometer having a sensitivity of 4;

. o X 10°10 cm-! in the 2-mm region was used for observation of the.
) . forbidden transitions J — J, K = £4 = *l and J = J, K = %5
,,(/. ; — %2 in AsHa. ' A comprehensive computer anal. was made of
¢ the frequencies together with available microwave frequencies of
m/ g other transitions. This anal. provides accurate values of the
rotational consts., nuclear quadrupole couplings, and effective

structural parameters of the mol. 'The spectral consts. Bo and Ca®

(in MHz) are 112,470,697 _and 104, 88.1.GGH, resp.

A 755 £ 6



-\ 21 b265. <«3anpemennsie» nepexoibl B apcHHE B MHA' /j
/ T umerposoii o6nacrh. Helms David A, Gordy
5# Walter. <«Forbidden» Millimeter-wave transitions in!
723 2arsine. «J. Mol. Spectrosc.», 1978, 69, Mo 3, 473—481
(aurJ.) R !
~,U Ha MHJIHMETPOBOM CNCKTPOMETPE € YYCTBHTENBHOCTHIO
4-10-19 em~! B oGnactu 144 I'ri mpH' NOCTOSHHOIT BpeMe-
5 s . HH 1 cex. m3MepeHo 27 <«3anpelleHHBIX> NepexojoB |
. J=>J, K=*4—*1 u 36 «3anpeumenHsx» nepexonos J—J, "
K==%5—-+2 p_AsH;. <«3anpeuecunsie» nepexoasl B CHMM.! ~
MoJIeKyJle HHAYLIHPOBANL LEHTPOOEXKHBIM  HCKaXKCHHEM. '
lj/ /& - Ha ocnose mosydennbix XaHHBIX ONpeesNeHsl BpallaTenb- -
’ Jibie  mocrosnnbie  (Mru)  Bo=112470,597 (30), Co= ;-
Q =104884,665 (43), nocrosnnble UETPOGEKHOr0 HCKaXKeHHs, |
\ NOCTOSHUASA SINEPHOTO KBAJDPYMOJBLHOTO  B3aHMONCHCTBHS |
b (Mru) (eQq)=-—162,58 (11) ® HaBeNeHHBI AHNOMBHBI -
MOMEHT, NCPNEHAHKYNAPHBIT K OCH CHMMCTPHII MOJCKYJII, ‘
pasumlit 3,938 (17)-10—-5D. Ha ocHoBe noiyuyeHHbx pau-
HBIX BBIUHCJCHH CTPYKTypHble mnapamerpsl AsH; ro=
=1,5201381 (2) A, @(=91,975798 (6)°. Craunaptioe ot-
KJIOlleHHe JJISI CTPYKTYPHHIX TNapaMeTpPoB OTpa)Kaer  ie- '
" onpeneseHHoCTh g snavenusix Bo u Co6 H He YUYHTHBaer
G BO3MOXHBIC OWIHGKH B ONpefescHHH abc., BEJIHUHH, K-phle
ﬂ’/fﬁjﬂ«’/ 3aBHCAT OT mnocrosinuoit Ilmanka. ' C. H. Mypsun
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(o) — §-Lhem- Phys 1973, 89(1)
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{ 9G: 1324022 - Brondoning ef "arscnic trihydride rotational
lines Ly gas pressurc. Kazakov, V. P.,; Krupnov, A. F.;l
Melmnikov, A. A. (Inst. Prikl. Fiz., Gorkiy, USSR). Izv. Vyssh.:
Uchebn. Zaved., Radiofiz. 1981, 24(11), 1410-12 (Russ).
The collisional broadening of AsHj rotational lines was studied
by microwave spectrometry of ground as well as vz = 1 and v4 =:
/7 g 1 excited states at room temp. A linear decrease of linewidth

Was obsd. on increase of rotational quantum no. J ..

C.A- 7984, 96 ~/6 ®
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9 1454. PapnouacToTHast CNEKTPOCKOMHSI — MOJEKYJBI '
AsH; Buytpn pesonatopa Jgasepa na CO,—N:O. Radiofre-
quency spectroscopy of AsHz inside a CO;—N,O laser’
favity. Scappini F,, Oka Takeshi. «J. Mol. Spec-
frosc.», 1981, 85, Ne 2, 390—398 (anra.) L

MeroxoM panHoyacTOTHOIl CNEKTPOCKOMHH BHYTDH J1a3ep-
HOTO pesonaTopa HccJeldoBaHa TOHKas CTPYKTypa Bpama-'
TeNBHLIX ypOBHeil (CHOBHOro H BO3OYMIEHHBIX KoseGaTesp-
HBIX COCTORHHIT MoJeKyan apcuna. Haentuduuuposann
JIHHHH TIEPEeXOJ0B MEXAYy KOMMOHEHTAaMH KBaAPYMOJbHOl
CBEPXTOHKOI! CTPYKTYPHl psiia BpawlaTelbHbIX YPOBIeil Ko.'
Jle6aTeNbHBIX COCTOsNNIT ¢ vp=1 1t Uy=1, Mepexoabl Mexay
KOMIIOHeHTaMHi LenTpobesxHoro K-yABoCHHS TEX e COCTos.
HitlT, a TakKe 3aMpCUICHHBIX MEPeX0A0B € Ap=3 MOMOCH v,
H ¢ Alk—I|=3 mnoJoch vy Onpepenenbl 3HaYeHHsl NOCTOsIH-
sioit xBagpymonbnoit cesisn eqQ(As), mapaMeTpoB 3aBucy-
MocTH egQ or F u K H MOCTOSHHHIX CNHH-BpalllaTeJIbHOro
B3auMoneitcTsHa ans cocrostuuii ¢ v=0, va=1 Hu =],
{O6HapyXKeHB TaKKe ABYX(pOTOHHble JIMOOBCKHE NpOBany
Ha Tofoce Vi . . Dl L LMY _MUNP.L Axmeg,.
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97: 30547d Dependence of the shifts of molecular lines by
the pressure of a gas on the quantum numbers J and K.
Belov, S. P,; Kazakov, V. P.; Krupnov, A. F.; Mel'nikov, A. A.;
Skvortsov, V. A. (Inst. Prikl, Fiz., Gorkiy, USSR). Izv. Vyssh.
Uchebn. Zaved.," Radiofiz. 1982, 25(1), 118-21 (Russ).
The sub-mm microwave study of the gas pressure effect on
rotational lines of AsHs (J =0, 1,2, 3; K = 0) and PH; (J = 0, 1
2; K =0, 1, 2) showed that the shift decreases on increase of J
and the decrease is more tpronounced for the transitions with K
= 0. The theor. anal. of the results based on the previously.
published (K., et al., 1980) theory of the effect gave very good
agreement with exptl. data confirming the validity of the Stark
mechanism for the effect as well as the hypothesis on the change'
of the mol. quantum state when the Stark shifts are comparable’
with the energy for the transition. o
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Belor S P, Kesearov VP
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Loy T el Spectrose.,
Crekmp. 1989, 99 NA,26Y- 284
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"2 [1424. CyOMHAJIHMETPOBHI CNEKTP H CNEKTPOCKONH-

yecKHEe KOHCTAHTH MOJEKYJAbl apCHHA B OCHOBHOM KoJe-

GaTteabitom coctosihud. Submillimeter spectrum and spect-

roscopic constants of the arsine molecule in the ground

vibrational state. Burenin A, V,, Kazakov V. P,

Krupnov A, F, Mel'nikov AL A, Shapin S. M.

«J. Mol. Spectrosc.», 1982, 94, Ne 2, 253—263 (aurs.)

Ha pamnocnekTpoMeTpe ¢ aKyCTHY. JIETEKTOPOM C 4UyB-

s a 3 /] ’ creutenbiocTeio g0 10~% em~! no ko3¢d. mornowenns B
14 y vl ) 1anazone 200—900 I'Tu HccrenoBaH MHKPOBOJH. CHEKTp
' wonekyan AsHs HWaentupuuwiposanw JHHuH 50 paspe-.

qt),/yfjl _/____X/ /\/0% .



LICHHLIX BPAlIaTebHBIX Mepexofos R-petsu u™\3& Mdn)e~
ICHHLIX BPallATebHLIX Mepexogos ¢ Ak=3 B OCHOBHOM:
®0.,1e6aTCIBHOM COCTOSTHHH, a TaKXe siAepHast CBEPXTOH-,
Kast CTPYKTypa JIHHHIl: TOYHOCTL H3MepeHHs YacToT co-
craeaser 50—100 kT'y ans paspewennsix u 300 kT gns'
3anpelleHHBIX TiepexonoB. ¥3aMepeHsl Takke yliHpeHHe H
CABHI JITHHII JaBJSHHCM: NApaMCTPhl YWIHPEHHS H CABH-
ra cocrasasior 3,4 u 0,15 MI'u/mm pt. ¢t (/=1—0) coor-
BETCTBCHHO, NpHYEM MNapaMeTp  <CABHFA yMCHbIIACTCH €
pocrom J. Onpenenexsl 3HaYeHHs BPAUIATEJbHHX MOCTOSH-'
HBIX, TOCTOSTHHBIX KBapPTHYHOTO, CEKCTHYHOTO H OKTHYHOIO.
LLEHTPOOEKHOr0 HCKaKeHHsI H JIOCTOSIHHBIX KBaAPYNOJbHOIT
CBSA3il I CHH-BPAlLATCIbHONO 'B3aHMOJCHCTBHS siapa As.

o e s 3 2 ' M. P. Amicn
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3 BE276. CyGMHIAHMCTPOBLIY CNEKTP M CNEeKTPOCKOMH-
YECKHE MOCTOSNHbIE MOJEKYJLl APCHHA B OCHOBHOM KoJjeGa-
TeabHOM cocrosni. Submillimeter spectrum and spectros-
copic constants of the arsine molecule in ‘the ground
vibrational state. Burenin A. V, Kazakov V. P,
Krupnov A. F, Mcl'nikov A. A, Shapin S. M.
<J. Mol. Spectrosc.», 1982, 94, Ne 2, 253—263 (anra.)

Ha MB-cnektpomerpe PAJl co cneu. chcremoii g Toy-
HBIX YaCTOTHBIX H3MEpeHHil -H3MepeH B 06JacTH yacTor
220—900 I'Tuy CcyGMHJIIHMETPOBHII CIEKTp apcuna, AsHj;
B OCHOBHOM KosieGaTesnbHOM cocTostind. Haenrnuuiiposas
nl 51 paspewennsii nepexox R-eTBH (J+1<J, K«K,
AF=0, *1) co 3nauennamu J=0, 1, 2, 3 u KomonuuTE L.
HO 46 3anpelleHHEX TeEpPeXofoB Tpex Q-BeTBeii (<1,
AF=0) paa |K|=4+7, 5«8, 6<9. Yacrotn paspeuen-
HBIX NIEPEXOA0B H3MEPEHM ¢ TouHocTblo 50—100 kI, 3a-
NpeuenybX nepexogos —c Tounoctbio 300 kIu, Ananus.
CMeKTpa BHMOJNCH B NPHOAHAKEHHH MOJAENH MOJYIKCCTKOro.
CHMM. BOMYKA  C_yuyeToM UCHTPOGEXKIOrOo  HcKaKems,

N3




K-yaBoeHHst H CBepXTOHKOroO pacmennemm 13-32 Knanpy-»
NOJbLHOrO H MaruuTHOro B3anMopmeiicTBHil, C yyeTroM paiice!
ony6anKkoBannux MB-gannbnx onpeaenens BenHudHm 17
,CIICKTPOCKONHY. NOCTOSNNLIX. Bpalareabnble. NOCTOsIHKEE,
B OCHOBHOM COCTOSIIHH ~ PaBHHI (MTn): B=
-=112470,61500(2340), C=104884,0805(1264). Mlas cnek-'
TPOCKONHY. TMOCTOSIHHBIX BBHIYHCJEHA KOppesisiHOHHAst Ma-
Tpuua. ITonyuyennne pesynb'ra.u comacylomx C N3BeCTHHI-

MH MB-gaunnmu, . Mypaun
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7 97: 100988z Submillimeter spectrum and spcctroscopic§
constants of the arsine molecule in the ground vibrational:
state. . Burenin, A. V; Kazakov, V. P.; Krupnov, A. F.
Mel'nikov, A. A; Shapin, S. M. (Inst. Appl. Phys, Gorkiy,!
USSR). J. Mol. Spectrosc. 1982, 94(2), 253-63 (Eng).|
The submillimeter spectrum of the arsine mol., AsHs, of both the,
allowed R-branch transitions WJ+1+-JdJ =012 3) and
Z _ﬂ 4 forbidden transitions of the Q branches, [K] =4 < 7,5 «— 8, 6
/ 0 &LW #) « 9, is investigated in the frequency range from 220 to 900 GHz.
Weak absorption lines were obsd. by using the spectrometer
RAD with sensitivity increased by a nontunable cavity cell. On
the basis of the results obtained and microwave data available in
the literature, the rotational spectrum of the arsine mol. in the'
ground state is analyzed. oo -
o A )
eA198%, 9% v /2®
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8 JI152. " JIAMHHOBOMHOBBIA MHQPAKDPACHBI CNEKTP M’

CMEeKTPOCKOMHYECKHE TNOCTOsiHHble Moaekyan AsHj; B oc-

HosHoM coctosiiud. Far infrared spectrum and spectrosco-

: pic constants of AsHj in the ground state. Carlot-.

) : ti M, Di Lonardo G, Fusina L. «J. Mol. Spect- .
- rosc.», 1983, 102, Ne 2, 310—319 (anura.) )

* C mnomowpio HuTepdepomerpa Maiikeacona ¢ paspeme-

uxem 0,004 cM—! HccaeZOBaN YHCTO BPalLATEJbHBI CHEKTP

MOIVIONIEHHST OCHOBHOTO KO0JIe6ATesNblOro COCTOSIHHSI MoOJe-

kyan - AsHy B o6aactn 25—100 cm~!. Hnpentuduuupona-

: . HH JIHHHH BpallaTCJbHHIX NCPExXonos C J<12 ocHoBHOro
Véé'/] ’ cocrosiiust. O6pa6oTKa CHEKTpa BLINOJIEHa C y4eToM KBap-

y THYHOTO, CCKCTHUHOrO H OKTHYIOIO LEHTPOGEeXKHOro HCKa-

; - JKellHs, BKJOYash HEAHAroHaJblible MaTPHYHBIC 3JEMEHTH
. ’ ¢ AK==*3 u =6 Bpamarenpbuoro raMuibTonuana, Ilpu
3TOM HCMOJb30BAaHBl TaKXKe KOMOHHALHOHHBIE  Pa3HOCTH

IJST OCHOBHOro COCTOsiHHA, moaydennnle mo HK-mosmocam

(Bcero oxoso 2000 wactot). Onpemesenl 3irauenust ppa-

WATeAbHLIX H UEHTPOGekKHLIX nocrosunbix. M. P. Anuen

h /98Y, /8, nE



16 51249.  \nMHHOBOMHOBBI HHpaKpacHbiii CNeKTp W

CMEeKTPOCKOnHyeckHe KoHcTanThl AsH; B ocHoBHOM cocTos-

HuH. Far infrared spectruni and Spectroscopic constants

of AsHj; in the ground -state. Carlotti M, Lonar-

~ do G. D,-Fusina L. «J. Mol. Spectrosc», 1983, 102,

© Ne 2, 310319 .(amwrm) . - . .

C noMmowpbio Qypbe-CNEKTPOMETPa  NoAyyeH BpaIaT.

HK-cnektp (25—100 cm~') ra3. AsH; (I) ¢ paspemennem

~0,004 cm~'. TIpoBeneHEl m3MepeHHe H OTHeCeHHe HaGJIO-

ZAaeMbIX JIHHHH K Bpawar. nepexogam c Al=41 u AK=0

/) . no I”=12. B cnektpe | HaGmoAeHo paculensenne Ha aBe
L/ mz ﬂﬂw " KoMMoHeHTH A M Ap JHHHI BpallaT. nepexofios, BK/0Ya-

IOUWHX ypoBHH ¢ K=3, uTO TEOpeTHYECKH BO3MOXKHO IS

%M,lﬂ//l . %ﬁ j¢Bcex nepexonos c yponheii ¢ K=3n. Pacwennenne co-.
' A2 ‘crapaser 0,04 cm~! npu /”=11 u 0,08 cM~! npu /”=12,

IMonyuennste 3KCNepHM. NaHHBe, AONOMNEHHHE JHT. AaH-

HbIMH MB s cyOMHKDOBOJIHOBOTO CNEKTDPOB, a TaKe AaH-!
HBIMH NO. KOMOHHAL. Da3sHOCTSIM _B KoJieGaTeJbHO-BDPALLAT.,

X /98Y, 19, 816
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cnekTpe ras. I B oGnactn 740—1200 cM—!, 06pa60'ranu;‘
no MHK, ¢ ncnoabsoBanuem Pa3iuyHbIX Teoper. MoZedeit.!
TIonyyennt cnekTpockonuu. KohcTanTw AJI5i OCHOBHOrO CO-.
CTORHHS "Monekyan I Onpenenenst pasHoBecHme CTPYK-_
Typubie napametpu I: r (As—H)=1,511060 A, a=92,0690"
(14)°. ‘ o H. A. TapGysosa|
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- 100; 42090t Far infrared spectrum and spectroscopic constants
of arsine in tho ground state. Carlotti, M.; Di Lonardo, G.;
Fusina, L, (Ist. Chim, Fis. Spettrosc., 40136 Bologna, Italy). J. Mol,
Spectrosc. 1983, 102(2), 310-19 (Eng). The far IR spectrum of
AsHj was recorded at 25-100 cm-! with a resoln. of ~0.004 cm-1, AJ
="+1, AK = 0 rotational transitions were measured and assigned up
to J" = 129, These transitions, together with the presently available
microwave and submillimeter-wave data and ground state combination
differences, were analyzed on the basis of a rotational Hamiltonian
which includes Ak = £3 and Ak = %6 interaction terms. The derived
ground state mol. parameters reproduced the transition frequencies
of both allowed and perturbation allowed transitions within the
accuracy of the measurements. Th= equil. structure was detd. for the

AsHj mol.

e.A.198Y, l00, v 6
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20 b228.  JlasepHas wWTapKOBcKast cnekTpockomis AsH
C Hcrnoab3oBanHeM u3aydedus 9,4 u 10,6 mxm CO, aa3cpa.
Laser stark spectroscopy of AsHj; using 9,4 and 10,6 pm
CO, laser. akagawa Kuniaki, Neda Yoshi-
fumi, Kuchitsu Kozo. «Bull. Chem. Soc. Jap.»,
1983, 56, Ne 3, 937—938 (amur..)
Hccnenosana cBepXTOHKasi 1ITapKOBCKast CTPYKTYypa mno-
y Joc vo H vy MoJekynspuoro AsHj; ¢ Hcrmosnb3oBanmem mo-
(%)

Jgeit o 90 xB/em u momoc 9,4 1 10,6 Mxm (Am;=0,1)
opHovacrotioro  CO, nasepa. HabGmomanoes  oxouo’
1000 wrapkoBcknx Hu3 K-poix 100 ortHocaTes nIecTH’
A(k—Il)=0, mectn A(k—Il)==%3 u Tpen A(k—l)==*6
nepexonam. o A. T. Cyxoponsckit

X./983, 19, wdo @
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P) 21 B1191.  Monocht vy n vi—AsH;. The v, and v,
bands of AsH;, Di Lonardo—Q., Fusina L,
Johns J. W. C. «J. Mol. Spectrosc.», 1984, 104, Ne 2
282—301 (amra.) )

Cnektp nornowennss AsH; B oGnactn 750—1200 cm—!
3aperHcTpHpoBal C NMOMOUIbIO (ypbe-CNeKTPOMeTpa ¢ pas-
pewennem 0,006 cM~! 1 aGC. TOWHOCTbIO AJA HEMEpeKphi-
patowmuxca auuuit  0,0004 cm—!. Boaee 2400 Kouse6ar.-
Bpamwar. JuHuit ¢ J'<<2l oTHeceHo K moJiocan va(Ay) u
v4(E). s o6paGoTKH 3IKCMEPHM. AAHHHX HCHOMbL3OBAH
3¢ dexTHBHEIT Ko/e6aT.-BPalLaT. TaMHJLTOHHAH, YUHTHIBAIO-
IHA B SBHOM BHJE KODHOJIHCOBO B3aHMOAENCTBle Mexny
V2 H V4 @ TaKiKe DS PE30HAHCHLIX YJIEHOB GOjice BbICO-
Koro mopsaka. Ilpu coBMmecTHOll 06paGoTke Bcex SKCIEpHM,
AHHBIX Ompejiesensl 38 CNEKTPOCKONHY. MapaMeTpos, K-phle
OMHCLIBAIOT MOJIOKEHHsT JIHHHI CO CPeAHeKBaAPaTHYNbIM
orkaonennem 0,0005 cm~!. B. M. )Xuauuckui

/.% s R/
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100: 164572x The v2 and v bénds of arsine. .Di Lonitdo, G..
Fusina; L:; Johns; J."W. C. (Ist. Spettrosc.. Mol., CNR, 0]
Bologna; Italy). J. Mol. Spéctrosc. 1984, 104(2), 282-301 (Eng
The IR absorption of AsHs, betweéen 750 and 1200 cm-! was fecorde:
at a resoln. uf 0,008 ¢m-t,  Altogethes, 241D transitlons, Includiz;

nearly 700 perturbation allowed transitions with Ak - I} = %3, 6,
and £9, were assigned to the v2(A1) and »4(E) bands. Splitting of the
transitions for K" = 3, 6, and 9 was also obsd. To fit the rotational
pattern of the va = 1 and v¢ = 1 vibrational states up to J = 21, all
)' the exptl. data were analyzed simultaneously on the basis of a.
I t/ rovibrational Hamiltonian which took into account the Coriolis
interaction betweon »2 and v and also included several essential
resonances within them, The derived set of 38 significant spectroscopic:
arameters reproduced the 2328 transition wavenumbers retained in’
.he final fit within the accuracy of the expt!. measurements,

c-A-198Y, 100,V A0
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2J1209.  Monocw v, 1 vy AsH,. The vo and v; bands’
of AsHs Di Lonardo G, Fusina L.
Johns J. W. C. «J. Mol. Spectrosc.», 1984, 104, Ne 2,
282—301 (auras.) »

ITonyuen cnexrp HK-normowenns AsH; B o6aactu
750—1200 cm—! ¢ pa3spewennem 0,006 cm—!. 2419 nepexo-,
A0B, BKIOYas OKOMo 700, «paspelicHHLIX BO3MylleHHeM»
nepexonos Alk—I|==%3, =6 1 *9 oTHecens! K noJiocaM
v2(A1) u vy(E). Hocturiytoe skcnepu. paspellenne nos-.
BOJINJIO YCTAHOBHTbL HANHYHE DACUIENJICHHS NEPeXofoB mpH
R”"=3, 6 u 9, npuueM pasgencuuc KOMIOHEHT AyGieToB
GhicTpo pacreT ¢ yseauuyenuem J. B cBsisy c TEM, YTO pac-

;‘ V/vé /] CMOTpPCHHC CHCTeMbl BpAlATe/JbHHIX -YPOBHeil BILIOT,  Jo0°
5) J J=21 KoneGaTeJbHLIX COCTOSIHHIT V=] g vs=1 ocaox-
HCHO pAasJIHYHBIMH BpallaTe/bHO-KOJIeGaTeABHBLIME B3aHMQ-
JeHCTBHAMH M paclyenyenHeM 1CPEX0/10B,. OAHOBPEMEHHBIj
aHalH3 BCeX -KOJeGATeJIbHBIX NaHHLIX Gbln NpoBeJeH Ha-
OCHOBe BpallaTeJbHO-KO/1e6aTebHOrO FaMHJIbTOHHAHA ¢



YYCTOM KODHOJIHCOBOFO B3aHMOACHCTBHS MekJy KoJe6a-
TCJAbHBIMH cocTOstHHAMH Ay n E, a Takke pe30HaHCHHX:
B3aHMOJCHCTBHIT MCXKAY YDOBHSMH BHYTPH 5THX 'COCTOS-
'HHIT. DKCNEPHMEHTaNbHO H3MCPCHNEIE AJHHL BOAH Nepexo-
/0B HCMOJb30BAHB ANl ONpCAC/CHHS 3P(PeKTHBHHX CreK-'
“TPOCKOINIHY. IMapaMeTPOB H IIOCTOSHHBIX B3aHMOMENCTBHS
MeXKAy KoneGaTe/bHBIMH COCTOSIHHSIMH Up=1 u uy4=1.
Ilpusenenst uucichubie 3navenns 38 mapamerpos. Tou-
(HOCTb NpPOBCAEHHBIX H3MEPEHHI AJHH BOJH COCTaBHJa He
.Goee 0,0004 cm—!. C i . LJAMOM,
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' 101: 200518r The electric dipcle moment of arsenmic hydrlde“
(AsHj) by saturation laser Stark spectroscopy. Di Lonardo, G.;!
Fusina, L.; Trombetti, A.. (Ist. Spettroscop. Mol., 40136 Bologna, |
Italy). Chem. Phys. Lett. 1984, 110(6), 613-16 (Eng), Inverse
Lamb dips of the P(4, 3) and 8(3, 3) transitions of the »2 band of
AsHs at 11 ym were measured with a Stark cell inside the cavity of a
CO: laser. The dipole moments of AsHs in the ground vibrational
state po = 0.217 % 0.003 D and in the va = 1 state 1 = 0.218 £ 0.003°

/ D were obtalned. . ..
//) .

0.)./98Y, 1o/ » 24
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2 J11355. “W3meperne JIEKTPHYECKOI'0 AHMOJBHOrO MO-
MeHTa_AsH; mMeTonoM na3epHoit -mrTapROBCKON CNEKTPOCKO-
THH HaCHIMEHWA. The clectric dipole moment of AsHj; by
saturation laser Stark spectroscopy. Di Lonardo C,
Fusina L, Trombetti A."«Chem. Phys. Lett.»,
1984, 110, Ne 5, 513—516 (anra.) G

Ha wrapkoBckoii- siueiike, nomeueHHoit B 'pe3oHaTop

13C160,-n1a3epa, nabaoaaniuch HHBEPTHPOBAHHBIE J15MGOB-

CKHe npoBaJH Ha mepexomax P(4,3) u R(3,3) nonock vy

monekyant AsHj Ilpy H3MeHEHHH HanpsKEHHOCTH sieK.

WJN/W TpHY. noas B sueiike oT 2400 no 8500 B/cm mosyueno
/ /w M //;rdonce 10 pe3oHancos, o6ycnoane1mu§ MOIVIOLIEHHEM Ha
;’/W/M' ﬂé’ PA3/HIHHIX KOMMOHENTaX CBEPXTOHKO CTPYKTYpH. Onpe-
ZeJIeHH JHMONbHHE MOMCHTH OCHOBHOTO H BO3GYXKAEHHOro

V{/Lp/{,{dﬁ,f&__ (va=1) KoJseGaTeAbHBIX COCTOSHHI, PaBHBIE COOTBETCTBEH-
Ho (0,217+0,003) u (0,218+0,003) enx. HeGast, npuyem;

TOYHOCTL H3MEPEHHII B OCHOBHOM JIHMHTHDOBamach cra-|

GuabnocTeio yactotel CO,-aszepa. K. B.

ch. /988, /5. v &
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101: 160355b A contribution to the luscr spectroscopy of
arsine. Fusina, L.; * Di Lonardo, G. (Ist. Spettrose. Mol., CNR,;
40126 Bologna, laly). - J. ‘Mol Spectrose. 1984, 107(2), 41920
(Eng). The anal. of the radio- frequency-1R double resonance and
2-photon spectrum of AsHy by F. Scappini and I Oka (1981) is cor.:
and supplemented in view of recent high-resoln. IR results. . Some
rovibrational assignments are reassigned.: o ‘ . -

AApfA - |
LALETINDER
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1 B61018. Teopernueckoe HccienoBaHue rasodasHoii
OCHOBHOCTH MOJIEKYJ, COAEPKALNX KPATHble CBSI3H Mbillb-
sak—yraepon. A theoretical study of the gas-phase basi-
city of molecules containing arsenic—carbon multiple
bonds. Lohr L. L, Scheiner A. C. «J. Mol. Struct.»,
1984, 109, Ne 3—4, Suppl: «Theochem», 18, Ne 3—4,
195—200 '(aura.)

Hesmnupnueckum Merogom CCIT MO JIKAO B 6asncax
OCT-3I'®, 3—2IT®d c noJanoii onTHMH3aWHeil reoMerpHy.
napame‘rposﬁi yueToM rx;oppe.mu.o apdekToB B Ppamkax
nponeaypst Mesnepa — Ilieccera_2-ro mopsiika npope/ieHbl
pacuerst AsHj (I), H,CAsH YTT) u MCAs (I11), a Takxe
HX—TIPUTONTpoBannuX no As # C dopm. V3 nomyueHuwbix
NaHHBIX CJeAyeT, YTO rasodasHast OCHOBHOCTb PacCMOTPEH-
HBIX COCNHHEHHiT NOJXKHA H3MeHsatbesa B paay IS,
npu stom ecan aas Il nporonnposannsie no C u As ¢op-
MBI 3HepreTHYCCKH NpHMEpHO 3KBHBaJeHTHH, To B III mpo-
TOHHPOBaHHE NPAaKTHUECKH TOJHOCTBIO MOJMKHO TPOXOAHTD
10 aToMy C.v -.... H. Acpounn



6J1178. Bkaap B nazepuyio CMEKTPOCKOMHIO apCHHA.

contribution to the laser spectroscopy of arsine. Scap -
pini F, Fusina L, Di Lonardo G. «J. Mol. Spect-
- TOSC.», 1984 107, Ne 2 419—420 (anra.)

Buno:wgmumepnperauuu H TNpOBejeH M10-
TNOJIHHTEGHbIH aHa/NH3 JaHHLIX N0 _JBOHHOMY MHKPOBOJIH.
HK-pesonancy u asyxdoronHomy cnektpy AsHj, Kotopmie
o6cyxaalotes B (Scappini F. et—ai—=d—Mot—Spedtrosc.»,
1981, 85, 390) Iana uutepnperauds psaa HEOTHECEHHHX

paHee JHHHM M YTOUHEHb KOHCTAHTH CBEPXTOHKOTO pac-'
skt
LueneHH. : ; : M. B. T.
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7 B1236. Coo6uienne, Kacawouieecst Ja3epHOi 'cnexrpo-l
ckonuu apcuna. A contribution to the laser spectroscopy
of arsine. Scappini F, Fusina'L,Di Lonardo G,
«J. Mol. Spectrosc.», 1984, 107,.Ne 2, 419—420 (aura.) \

McnpaBneno oTHeceHHG H NpOBeleH MOBTOPHEI COBMe-
CTHHII aHaJH3 pe3yJbTaToB, BHIMOJHEHHBIX aBTOpPaMH pa-:
Hee, uamepennit Bpawarenphoii u CT CTpyKTypH noJsoc’
vp H v; AsH; metogamu PU-HIK nBoiiHoro pesonanca H
nByx(ezemere—noraolenns («J. Mol. Spectrosc.», 1981,
85, 390) u UK-cnekTpocKonuH MOrJIOWEHHS BBICOKOrO pas-|
‘pemennst («J. Mol. Spectrosc.», 1984, 104, 282). 3naue-
unst_napamerpo CTC eqQ, Cw, Cx, %s» %k, X4 AsHs

V{[/) . (MTu): ocHoBHOe KosebaTesbHoe _cocTosinHe — 162,648;
0,1105; 0,077; 0,0049; 0,076; 0,024; cocrosHue vg=1—
eqQ=--160,96 (ocTasibHBle I[0JAraloTCs paBHHMH Mapa-
‘MeTpaM OCHOBHOrO COCTOSIHHS). * - B. M. Kos6a

X /985, 19, n¥
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At L 1988

8J1103. © MHKDOBO.THOBOE HCCAEAOBAHHE CeKTpa nepe-'
xona J=1+«0 AsH; B po3GyxaeHHbIX KoneGaTeabHbIX CO-
croanuax Vo=T-w—V,=1. Kaszaxos B.. I, Mecas-
Hnkos A. A. «HsB. Bysos. Pannodus.», 1985, 28, Ne 3,
379382 e m
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103: 95313m Microwave study of spectra of the transition J =
1 <= 0 of arsenic hydride in excited vibrational states of v2=1
and v¢ = 1. Kazakov, V. P.; Mel'nikov, A. A. (Inst..Prikl. Fiz.,
Gorkiy, USSR). Izv. Vyssh. Uchebn. Zaved.,-Radiofiz. 1985, 28(3),
379-82 (Russ). Investigation of microwave spectra of AsHj gave the
pressure degendence of individual hyperfine quadrupole components
of lines of the J = 1 «— 0 rotational transition for the v» = 1 and v =
1 excited vibrational states. The pressure coeffs. of the frequency
shift and line broadening were derived. - The former coeff. is more’
sensitive to mol. interactions than the other one. Anal. of the spectra’
gave also the quadrupole cougling const. eQq .and the magnetic’
spin-rotational coupling const. Cy. . e o i s o]

@}M/%‘.
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2 J1161. Al’l}ggmue nepexoabl Memgy ;mlmtndnelarami
l-ynBoenus B cocrosiinn Us==1, Direct [-type doub-
ling transfions in the vs=1 state of AsH;. Scappi-
ni F., Di Lonardo G, Guarnieri. A}
Krupnov A..F, Kazakov V. P. «J. Mol
Spectrosc.», 1985, 112, Ne 2, 377—383 ‘(auri.) '

[ToayucHH MHKDOBOJIH. CIEKTPHI ‘NOIJIOLIEHHSI ra3006paz-
noro AsH; B oGaactn 9—300 I'Tu. HaGmoxenusie JanHHH
CBsI3aHBl C TNCPCXOMAMH MCXAY PpacUIeMICHHBIME [-yABOe-
HHeM KOoMIoHcHTaMH ypoBheit J=1, 2, 3, 6, 7, 8 xoue6a-'

'./é{ . /} ) TCJIBHOrO coCTOsHHA Us=1. Hab6moxeHo cpepxtonkoe pac-,
nenelHe JHHHI 32 CYCT KBAAPYMOJAbHBLIX B3aHMOACIHCTBHIL.
TpuseacHe uactoTsl Jmuuit.  OnpepencHs KOHCTaHTH'
l-ynBocnuns M_CBCPXTOHKOro paciwiemiedus, - M. B. T.

- O
C/). /gg é/ _/.§) A/z/
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Henocpeacrsennbie nepexoabl Mexapy Kommo-
HeHTaMH yasoenust [-tuna mas AsH; B coctosmun v;—1.
Direct /-type doubling tramsitfoms—im—thc—or=tstate of
AsH;. Scappini F, Di Lonardo G, Guarnie-
ri A, Krupnov A F, Kazakov V. P. «J. Mol
Spectrosc.», 11985, 112, Ne 2,- 377—383 (aura.)
.-B oGaacti 9—300 I'Tu ¢ ncnonb3obanuenm Tpex passny-
HbX MB-CeKTPOMETPOB H3MEpEeHEI NEePeXOAN MeXAY KO-
noxenramu  (A—Az) [l-pacwennenns AsH; B cocrosmmy
vy=1. Bcero naGmonmanocb 6 rpynm nepexogos c J=1,
2,3, 6,7, 8. B nepexonax ¢ J=1,2 uamepena CTC JIHHHIT
(AF=0, 1), B Ap. Tmepexoaax HaG.IOAANHCh KOMMOHCHTH
CTC Toabko ¢ AF=0. Paccuntansl nonoxens «LCHTPOB>»
‘[l qmunii J=1, 2, 3, COOTB. NCPEXOAAM MEKAY KOMIOHeHTa-
/) . Mit [-pacuien/ieHHs B OTCYTCTBHE CBCPXTOHKOIO pacuiefne-
Hus (9772,17; 29061,08 u 57380,61 MTu), nocrosimmire

1986, 19,03 @




I-ynsocwus qq, g4 1 g/ (4907,78, —10,918 u 0,0344 MTu),
2 TaksiKe MOCTOSIHHBIC CBEPXTOHKOrO B3aHMOJeiiCTBHA neqQ,;
¢qQ, Cy, Cx, Yk, 0 pasusie —1,093(50), —158,31(17),!
0,1214(93),  0,1224(64), ~—0,476(55), 0,580(61) n
0,035 MIu coots. Ilepexonst J=6, 7, 8. cHJIBHO BO3MY-
uleHsl KOPHOJHCOBBIM B3aHMOJICHCTBHOM ~MeXKAY kose6a-
HHSMH Vo H V4 H IJIOXO OMNNCHIBAIOTCS HAGOPOM MOCTOSH-

HBIX, BBIYHCJICHHBIX H3 I1€PeX0of0B C J=1, 2, 3. .
' . -~ C. B. Ocun
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103: 95347a Direct l-t):'pé doublipg transitions in the v = 1

state of arsine. Scappini, F.; Di Lonardo, G.; Guarnieri, A;
Krupnov, A. F.; Kazakov, V. P. (Ist. Spettrosc. Mol., CNR, 4bl2é
Bologna, Italy). J. Mol. Spectrosc. 1985,. 112(2), 377-83 (Eng).
Direct I~type doubling transitions J = 1, 2, 3, 6, 7, 8 were measured
})y -micl})wave spectrosc}:lop)lz in the:i v‘bl= 1 state of AsHs. From the
— ) owest J transitions, the /-type dou ing const.. and the h £
/ f g 0 eM consts. were detd. The J = 6, 7, 8 transitions appear zg'?nlg,;;
) 3 perturbed by v2, v4 Coriolis interactions. . . o e
N7 e

oen - =1

O
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t-) 8 B1387. - Uccaenobanie 3anpelieHHOro CyOMHJIHMET-

‘pooro cnektpa AsH; B cocTosiHHAX Uz=1 H vs=1 H
06beAHHEHHDIIT - @HAJAH3 AAHHBIX NO CyOMHJIJIHMETDOBOMY H
uudpakpaciomy cnektpam. Investigation of forbidden

submillimeter spectrum of AsHj in vo=1 and v4=1 sfa-

tes and joint analysis of submillimeter and infrared data.

Kazakov V. P, Krupnov A. F., Saveljev V. N., Uleni-

kov O. N. «Proc. 9th Int. Conf. High Resolut. Infrared-

- Spectrosc., Liblice near Prague, Sept. 8—12, 1986. Progr.'

Sess. Abstr. Pap.» Prague, s. a, 87 (aura.) . :

3a cueT HCNOJb30BAHHS ONHY. SYefiKH MHOTOKPAaTHOTO

NPOXOXAEHHsT YAAJOCh HaGJIONATh <«3alpeClIeHHHe» Bpa-;

/7_ mar. nepexoAn (06a4. 200—940 I'Tu) monekyam AsH; B
vL[' cocTosiHHAX Up=1 H v4=1. AHANH3 QNaHHHX BHIOJHEH C

YYeTOM B3aHMOAEHCTBHA MEKAY Ko/AeGaT. YPOBHAMH. ;
o : B. M. KosGa

X. /98F, 19 v 8.
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8 [159.  Mounekyasiphbie KoJeGaHHs  NHPAMHAANBHBIX
(C3p-MoNteKyn: npumenenne aedopmaunit Kurtunra. Molecu-,
lar vibrations of pyramidal C3, molecules:” Application
of the Keating bendings. Fleming G. Diaz, Cy-
vin S. J, Cyvin B. N. «Spectrosc. Lett», 1987, 20/
Ne 11, 881—897 (amura.) : ‘

ConocraBieHo TNpHMeHeHHe TPeX pasjHYHHX Ha6opoB
KoJle6aTeJbHEIX KOOPAHHAT, HCIOJb3YCMbIX MDPH OMHCAHHH
.CHJIOBOrO nosisi MHpaMHAanbHEX Monekyn XY ti Halo-

{r/‘ ﬁ , PH COOTBETCTBYIOT' BAJIEHTHO-CHJIOBOMY TOJIO, UEHTPANBHO-’
cunoBoMy - momo H_cuaosoMy mnomio - Kutuwra  (Kea-
iting P. N. «Phys. Rev.», 1966, 145, 637). Hccaenosanu
TaKKe pa3JHYHHE TOYHbIE» CHJOBHIE MOJS C MPHMEHEeHH-
eM BaJIeHTHHX, UEHTPAJbHBIX H KHTHHTOBCKHX KOOPAHHAT..

/ ‘MaJsiocTh BeJAHUYHHB HeQHAaroHaJbHHIX CHJIOBHIX TNOCTOSIH-
+ | HBIX _paccMaTpuBanach Kak. KPHTEpHIl TNPHIOAHOCTH _COOT-.

(]‘/)/9-"?/5/} __/_,3(‘/, NCS)



BeTcTBylUlero BbIGOpa KoopAuHaT. C  HCNOJb30BaHHEM-
‘3THX TpeX BHAOB KOODAHHAT BHUYHCJGHBI CHJIOBbE MOCTO-
annbe KoneGanuit THnos A u E B Mosekynax AsHj,
..S\bH3, E&, NF3 u ap. Coenan BHIBOA, YTO HCMOJb30Ba-:
HHe KOOpAHHAT KuTHHra B pacueTax’ CHJOBOTO  NOJS
3THX MOJIEKYJ HMeeT NpPeHMYLIeCTBO MO CPaBHEHHIO C

HCTOJIb30BAHHEM BAJIEHTHHIX HJH LEHTPAJbHBIX KOOPAHHAT.
____ B. A. Moposos
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t# 21 51293,  CyGMHJAJHMETPOBbIii CNEKTP H CMEKTPOCKO-
nuyeckHe noctosiHibie AsH; B KoseGaTeabHbIX COCTOAHHAX
(0100) u (0001) M coBMeCTHbI aHaAH3 CYOMHIIHMETPO-
BbIX M HH@pakpacHblx AanHbiX. Submillimeter-wave spect-
rum and spectroscopic constants of AsHj in the (0100)
and- (0001) vibrational states and joint analysis of sub-
millimeter and infrared data; Kazakov V. P, Krup-
nov A. F., Saveliev V. N., Ulenikov O. N. «J. Mol. Spec-
rosc.», 1987, 123, Ne 2, 340—355 (aurda.) :

Ha cyGMuanmnMeTpoBOM CleKTpoMeTpe PAJl c xBasHom-
THY. MHOrOXOJO0BO} sAuYeiiKoil norJoulenHss B 00J. 4YacToT
200—940 TI'Tu n3mepen Bpawar. cnektp AsH; B B03Gyx-
Jennblx Kose6aT. coctosinusix (0100) u . Unentu-
GHUHpOBaHa CBEPXTOHKAs CTPYKTYpa paspelleHHHX mnepe-
X0/J0B (]+1)<—J, K<—K u caaGblx 3anpelleHHBIX Iepexo-
nos J«J (AK=2, AK=3). - B pesyibrate COBMeCTHOro
anamH3a nOJYyYeHHBIX CYOMHJIIHMETPOBBIX JAHHBIX BMecTe
¢ UK-, MB- u_PU-naunbiMi Ha OCHOBe YJYYLIEHHO TEOD..



Mozesn onpefesensl cnekTpockonud. mapamerpm AsH; B
koneGar. cocroannax (0100) u (0001). INoayyens yTou-
JHEHHLIE 3HAUYEHHWsi NMAapaMeTPOB CBEPXTOHKON ~CTPYKTYpHI,
Bpalar., UEHTPOGeXHBIX H  Pe30HAHCHBIX MOCTOSIHIILIX,
K-pLle NMO3BOJIH/IH OMHCaThb BCe H3BCCTIBlE SKCMEPHM. Aai-
lisle B nmpexenax rtounoctn msmepennii.  C.-H. Mypann
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* 11 J1181. CyOMHANHMETPOBbIi CMEKTP M CHEKTPOCKO-
NHYECKHE KOHCTaHTBI MoMeKyan AsHy B koneGareabubix
cocrosiuuax (0100) u (0001) u ToBMECTHHIT - aHaMH3 CY6-
MHJAIHMETPOBOro H HHppakpacHoro cmektpos. Submillime-
ter-wave spectrum and spectroscopic constants of AsHj
in the (0100) and (0001) vibrational -states and joint
analysis of submillimeter and infrared data. Kaza-

kov V. P, Krupnov A. F,, Saveliecv V. N.,, Uleni-
kov O. N. «J. Mol. Spectrosc.», 1987, 123, Ne 2, 340—355

(aHra.) . | :
. Ha MB-cneKkTpomeTpe: ¢ KBasHOMTHY. :pe3oHaTopoM H

-AKYCTHY. JeTeKTOPOM: . HccieaoBaH MB-cnektp MOJIEKYJIEL

AsH; B gnanasone -200+940 Iru. Hnenrnduunpopana
sapepuas CTC aunmit psiia paspeieHHBIX (AK=0) yu 3a-
npeuienublx  (AK > 3) BpallaTesbHHX NEpexofos B oc-
HOBHOM - K0/1e6aTeIbHOM COCTOSIHHH H B ‘NEpBHIX BO30YxK-
JCHHBIX COCTOSIHHSIX KOJIeGaHHIl Vo H v, Ananus . cnekrpa
BBUTOJIHGH '€ YYCTOM  KODHOJINCOBA  pesonamca Mexnay
KOJICOGaHHAMH V2 M-V, As M KOJeGaTe/bHO-BpalaTenphmx
B3aHMOAECHCTBHII BNJAOTh A0 4-ro nopsiaka. Onpeucneuu
3HauCHHA BPAIMATCABHBIX H LEHTPOGCKHHIX NOCTOSNHHEX
H_NapaMeTpoB, 3THX B3AHMOACHCTBHA. . M. P, Amep
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/ 106: 223358f Submillimeter-wave spectrum-and spectroscopic
constants of arsine in the (0100) and (0001) vibrational states
and joint analysis of submillimeter and infrared data. Kazakov,
V. P.; Krupnov, A. F.; Savel'ev, V. N.; Uleniko.. O. N. (Inst. Appl.
Phys., 603600 Gorkiy, USSR). J. Mol. Spéct-usc. 1987, 123(2),
340-55 (Eng). The sub-mm-wave spectra of AsHs in the excited
vibrational states (0100) and (0001) were investigated for both
allowed R branches (J + 1 <= J, K <= K) and weak-intensity
forbidden Q branches (K = 3 «<— 1,3 +— 0, 2 == 0). Weak forbidden
transitions of AsHj in the (0001) state were obsd. due to the increase
of sensitivity of a RAD-spectrometer by using quasi-optical cavity
o absorption cells. As a result of joint anal. of new sub-mm recordings
/ 5 together with the known IR, microwave; and radiofrequency data, the
[/[[W set of spectroscopic parameters obtained allows one to describe all
Zhe available spectroscopic data for the (0100) and (0001) vibrational
states of the AsHa mol. within exptl. uncertainties. o

¢.A-1987 106, N &G
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apcunoB: nepexoAast AsD3 3a cueT UEHTPOGEXKHOro MOMEH-
ta, mukpoBoaHosble crnekTpnl AsHe:D u AsHD, u crpykty-
pa apcuna. Microwave spectra of deuterated arsines: dis-
tortion moment transitions of AsDs, microwave spectra
of AsH,D and AsHD,, and the structure of arsine
McRae G. A, Gerry M. C. L,. Wong M., Ozier 1., Co-
hen E. A. «J. Mol. Spectrosc.», 1987, 123, Ne 2, 321—339
‘(anra.) . :
Ha wmrtapkoBckoM, MukpoBoJqoBoM (MB) cnektpomerpe
‘BHICOKOiT wyBcTBHTeNbHOCTH (10~'' eM~!) B 061. wacror
9400 TTu wu3Mepennl Bpawar. mnepexoabl (J+1)—J,
K—K 1 mepexomsl HHIYLUHPOBaHHbIE LEHTPOGEKIBIM HCKa-
Va /7 . wenneM J—J, K=F1<+-*x2 AsD; n Bpamar. nepexoan
) sHoD 1 AsHD, B ocnopuoM KoJeGat. cocrosnun. Hupy-
%pﬁbmmme LeliTpoGeKHHM HCKaXKeHHeM mepexoast AsD,
uaMepentr Breppsle. Anaans MB-cnekTpos BMONHEH C
yuetoM 75As — snepHoil CBEPXTOHKON CTPYKTYPH B TNpH-
Gmizxennyn Mofean Czy=CHMM. BOJIUKA C YYeTOM OKTHYHBIX
UIeHOB 1EHTROGEKHOTO HCKAaXKeHAst B ciayyae AsD; y ¢

X [98F, 19 N




HCMO/Ib3OBANHEM TaMHJbTOHHAaHA YOTcOHAa B S-peayKumn’
B cayyae AsH:D n AsHD,. Onpenesnena ycpeauennast  u
PaBHOBecHAst CTPYKTYpa MOJICKYJB, a Takike rapMoOHHY,
<HJI0BOC nOJle MOJIeKYJIHl apcHia, » C. H. Mypauu

A
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106: 223357¢ Micro’wavc spectra of deuterated arsines: distortion

oment transitions of arsine-ds, microwave spectra of arsine-d
and arsinc-dz, and the structure of arsine. McRae, Glenn A
Gerry, M. C. L.; Wong, M.; Ozier, L; Cohen, E. A. (Dep. Chem.,
Univ. British Columbia, Vancouver, BC Can. V6T 1Y6). J. Aol
Spectrosc. 1987, 123(2), 321-39 (Eng). Microwave spectra of 3
deuterated arsines were measured and analyzed. For AsD; distortion
moment transitions were obsd. in the form of the K- = %1 « 39
cluster, their frequencies were combined with those of ‘previously
obsd. normal transitions to give rotational, centrifugal distortion, and
"As hyperfine consts. For AsH:D and AsHD,,

t 1 the measurements -
/ Y 5 were extended considerably and now include R-branch. transitions;
0 similar spectroscopic consts. were evaluqted. The data were
combined with earlier results for AsH3 and with vibr

ational data in a
harmonic force field anal. Both ground state av, (r2) and equil. (r)
structures were estd. ;

@./L/,%?,_{_g:é, B A
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8JI1172. MexanMaMbl <«3anpeuieHusi> nosBieHHs cy6-
MHJAJHMETPOBOTO CMeKTpa apcHna B coctosHuu (0001).
Mechanisms of the «forbidden» submillimeter spectra for-
mation in the (0001) state of arsine. Cheglokov A.E.,
Saveliev V. N., Ulenikov. O. N., Kazakov V. P., Krup-
nov A. F. «J. Mol. Spectrosc.», 1988, 128, Ne 1, 299—303
(anrm.)

H3mepeHH HHTCHCHBHOCTH CBCPXTOHKHX KOMIIHEHT ABYX
cyOMH/IIHMETPOBHX €3aMpelleHHHX> rnepexonos (J, K)=.
=(53)«(5,1) n (J,K)=(6,3)«(6,1) (J u K — Bpama-
TeNbHHE KBAaHTOBHE YHCNIA) B BO3GYXIEHHOM COCTOSTHHH
(0,001) monekysn AsHs. OOGCyXAeHE BO3MOXHBE NPHYH-

j[ /] : HH CHSITHA 3anpera Ha 3TH nepexoAu. ITokasano, uro
3HayeHHe HaGIOAABUIHXCH KO3(. NMOrJOLIEeHHST CBEPXTOHKHX
KOMMOHEHT XOPOILO COrMIACYIOTCA CO 3HAUEHHSIMH - pacyera,
YYHTHIBAIOIEr0 MPHCYTCTBHE R-0nepatopoB B addeKTHB-
HOM JAHNOJbHOM MOMeHTe MOJeKyJd. B. A. Moposos

b /988, 18~ &
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110: 162600n Reduced sextic rotational Ilamiltonian for Csy
molccules that are quasi-spherical tops (arsine, phosphine,:
phosphoryl fluoride). . Sarka, Kamil (Fac. Pharm., Comenius:
Univ., 832 32 Bratislava, Czech.). J. Mol. Spectrosc. 1989, 133(2),
461-6 (Eng). Redn. of the sextic rotatmnal Hamiltonian for mols. of,
symmetry Csy, that are quasn(;)hcncal tops is carried out. The sextic
distortion consts. are not independent and one of them has to be’
constrained. This result explains the correlation problems obsd. in
fitting the rotation spectra of AsHs and PHa." The formula giving the
parameters of the reduced Hamiltonian in terms of the parameters of

/‘ the unreduced one are also presented. . .y _ . .

20 A
o 11989, 110, 15 @
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j” 5 16 51053. TlpuBeneHHBIT CeKCTHUHMWI  BpaWATedbHBIF
FaMHIbTOHHAH AJS MOJIEKYJ CHMMETPHH Csy, OTHOCSILHX~-
€ K KBasH-chepuueckum Boaukam (AsH; PH,, OPF;).
Reduced sextic rotational hamiltonian for C;. . molecules.
that are quasi-spherical tops (AsH,, PH;, OPF;) / Sar-
ka K. // J. Mol. Spectrosc.—  1989.— 133,  Ne 2.—
C. 461—466.— Anura. i
. Has monekyn cuMMeTpun Ciu, NPEACTABASIOWHX CcOGONT
KBa3HC(}epHY. BOJNYKH, C MOMOUIBI0O KOHTAKTHOLO npeoGpa-
30BaHHA BHINOJIHEHO NPHBEACHHE CEKCTHYHOrO BpAlIAT. ra-
MHJbTOHHAHA, aJbTEPHATHBHOE HMEIOUICMYCS B JIHTEPAType.
IToka3aHo, YTO CEKCTHYHLIE NOCTOSIHHLIC He SBJIAIOTCS  He-
3aBHCHMLIMH, M OflHA 3 HHX JOJKHA GHITh HCKJIOUeHa.,
,,{[ ﬁ Hosyyentr. ¢-aw, BHpaXalollHe NapaMeTpsl NPHBEACHHOro
raMHJIbTOHHAHA Yepe3 MNapaMeTPH HCXOAHOTO TaMHJbTO-
Hnana. Ha ocnoBe sTHX (-1 0GbsicHeHa OTMeuennas panee

@ CHJIbHAA KOppeJsAlLHs NapaMeTPOB CEKCTHYHOrO raMHJbTO-

Wy

HHaHa ans AsH; wa H JaHO CTporoe O0OCHOBaHHe
TOr0, XaK BBQAHTb OrpaiiliyYCHHA Ha MOCTOSIHHLIE,

N1989, w06 T T .
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/ 110: 143706k Molccular constants appearing in reduced Hams="
iltonian for Csv molecules. Sarka, Kamil (Fac. Pharm., Comenius’
Univ., 832 32 Bratislava, Czech.). J. Mol. Spectrose. 1989 133(2),:

467-8 (Eng). The results E.I. Lovodenko et al. (1987), showmb how,
to avoid correlation problems in fitting the parameters of the
rotation-vibration Hamiltonian to exptl. data for Corlolxs—mtemctmg
va(A1),(E) states of Ca mols., are complemented by specifying in
more detail some of the parameters appearing in the reduce;

flamiltonian and the modifiications are shown which should be made,
if a mol. is a quasi-spherical top, such as AsHjz or PHa. If the detn..

combinations of mol. parameters are used to c1]c the mol. force
fields, it should be kept in mind that the values of some para: netcrs
are modificd. )
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'8 1160. TeoMeTpHsi -H 9HEprHs 3NEKTPOHHLIX COCTOSI-'
HHit mosekya AsHjz; SbH; m BiH; M HX NoJ0XHTEJNbHBIX
HonoB. Geometries and energies of electronic states of.
AsHj;, SbHj;, and BiH; and their positive ions / Dai Ding-
guo, Balasubramarian K. // J. Chem. Phys.— 1990.—
93, Ne 3.— C. 1837—1846.— Awr..
MuorokoHdurypausonnsin  merogom CCIT B coueTaHHi

‘c nocJeayouleii npoueaypoii KoHQHrypau. B3aHMOAEICTBISA

paccyHTaHbl paBHOBECHbIE TeoOMeTpHY. KOH(MrypauHi, Io-
BEDPXHOCTH IOTEHL. 3HEPriH (ITI13), sneprun cpsseil,
noteHunans wopysaunu (IMH) u aunoabHble MOMEHTHI CH-
cTeM MH; u M é*‘ (M=As, Sb, Bi) B pasaHyHbIX 3JeK-'
=AS, 9 1) B ;
TPOUIEIX cocromnmx B pacueT¢ WCmoAb308aH0 npuGaHKe-
HHE peJATHB. NCEBAONOTEHUMana; Ha atomax M BHIOpaH
pajentHolit Ga3uc (4s4p4dlf), mna arome H — naGop
(551p)/[351p] Paccuntanet T1[13 6 3JeKTPOHHLIX COCTOS-
‘unit AsH; u Squ H 3 cocTosIHHI MOJIGKy.’Ibl BiHj;. OcHoB-

9
2 B R




Hoe cocTosHHe aas Bcex cucteM MH; umeer Tepm !Aj;
reoMeTpiy. KOH(Hrypauusi — NpaBHJIbHas  TPeyrosbHas
nupamuaa. Tpusenensl reomerpuy. mapamerpsl. Homuusipo-
Banuble cicreMsr MH;+ uMmeior reomeTpHy.  napaMerpbl.
Hounnsuposannsie cucrembt ~ MHz+  HMeloT  MPaKTHUCCKH
naockoe ctpoenne. OTMeueHo oOueHb Xopoluee corJjacie B
pacyerax reoMmerpun, ITH 1 sHeprin  CBA3H MOJCKYJIBI
AsH; c 3kcnepHM. AaHHHIMH. A. 10. Epmunos

SECTh,
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/j// 7//}/] 14 B1058. l‘comcrguu M 3HEPrHs SJEKTPOHHBIX COCTONA-!
1 3/ v/ 3 Huit AsH;, SbH; u BiH; M HX nonoXHTeNbHBIX HOHOB, '
Geometries and energies of clectronic states of AsH;,
SbHj, and BiH; and their positve ions / Daia Dingguo,
Balasubramanian K. // J. Chem. Phys.— 1990.— 93,
Ne 3.— C. 1837—1846.— Aura. - - “
MeronomM KoHGHIYPaUHOHHOTO B3aHMOAENHCTBHA ¢ Yue-,
TOM BCEX OAHO If -ABYKPATHBIX BO3GYMAEHHIT H HCIONB30-
BaHHEM BOJHOBHX ¢-Liii MEoroxongurypau. meroma CCIT.
Véé/! . B NOJHOM aKTHBHOM TMpOCTpancTBe OpGHTaJeil, ¢ yuyeTom'
CMHH-OPGHTA/BHOIO B3-BHS H PCJSTHBHCTCKHX  3(h(heKTOB
NyTeM pacyeTa MO METOAY .PeJIATHBHCTCKOTO KOHQHrypal..
B3-Bus (Chem. Phys.— 1988.— 89.— C. 5731) paccunra-
- HH DPaBHOBCCHHE TCOMCTPHY. MapaMCTPH, SNeprim CBs3H, |
@ AunoJpnbie MoMenTsl, I1T Hounsamun 1 Gapbeps HHBepCH:

coenunennit MH; 1 MH3+ (M=As, Sb u Bi). Paccuntans:

; , 4MOBEDXHOCTH NOTCHRHATBHON 3SHEPrHH WIE HH3KOJIeXkK a-

///// f//'?f o 5,*/ M'mux cocrosnnit AsHs (I) u SbHs; (II), a Takxe Tpex

X 5/ s ) v s J anektponnsix cocrosiunii BiHs (III). Hcnonbsosaner pe-

~ - “aatnsuctckne ocrosubie IIT.  Jina  sanewtnmx. (n—I);

\< /gg/ N / d'°ns’np® opGuraneit As, Sb 1 Bi ncnoss3sosan Gasuc Tina’
A / . :



(4s4p4dif). IMoka3zano, uTo ochoBuEle cocrostuiss MH; oG-
Janaior cummerpueit X’A;(Cs,) c NMHPAMHAAAbHOIT reoMer-
pucii. Honst' MH3+ nmeror IIOCKYIO  paBHOBECHYIO CTPYK-:
Typy. Haiineno xopowee corsacue c 3KCMNePHMEHTOM pac-
cuHTannux IIT nonnzaumn- i sueprnit ceasu I. Ormeyerno,
UTo B cayuae Il cymectBennm  kak CNHH-0pGHTAJBHOE
B3-BHE, TaK H pCJAATHBHCTCKHE 3pdexTh. ' .

3 Rt — -~ -~ H. B._Xapuesmukosa

/c‘lll.
2prud .
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1i3: 178513j Geometrics and cnergies of electronic states of

arsine, stibine, and bismuthine (Asiis, ShH;, Billy) and their

pusitive fons.  Dai, Dingruo; Balacubraraanian, K. (Dep. Chem.,:

jArizana State Univ, Tempe, A7 85237-1604 USA). J. Chen. Phys.i

11999, 93(3), 183746 (Eng). Geometries, potential energy surfaces,’

bond energies, dipole moments, fonization potentials and other:

properties of MHy and MHa* species (M = As, Sh and Bi) are:

‘obtained using cnmg»lt.u.- active space SCF (CASSCE) folloveed by full;

ZZ&M l(d) second-order CU(SOCH) and relativistic CL(RCI) methads, Potential |

cnergy surfaces of six electronic states of AstHs and SHhH=3 and three!

g . states of Bila are obtained. The ground states of MH; species nrc'

ﬁa L found to be of X114, syrametiics (Ca) with pyramidal geometries,

: ] ) ) ‘The equil. geometcies of Milst ions are close to planar. For AsHy!

=the agreement in IP and bond energy between the present theor.’

Z/ yém’. /}d[[g{ results and the exptl. values obtained recently by Berkawitz (1938) is¢
- excellent. i

© @ W L
C.A 195 U3 wip-
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2 7 J1100. HesmnupHueckHii pacyeT rapMOHHYECKOTO CH-
j i, " 70BOro moOAs M KoJe0aTeJbHbLIX CMEKTPOB (HTOPApPCHHOB

AsHnF3_n (n=0—3) u ¢ropapcoparos AsHpFs_. (n=

=0—5). Ab initio calculation of harmonic force fields

and vibrational spectra of the fluoroarsines AsHnF3_n

(n=0—3) and the fluoroarsoranes AsHnFs_n (n=

=0—5) / Breidung Jiirgen, Thiel Walter, Komornicki:

Andrew // Inorg. Chem.— 1991.— 30, Ne 5— C. 1067—

1073.— Anra. ;

; Jns MOJeKyJ, YKasaHHBIX B 3aroJioBKe, IIPOBE/leHH He-
Mﬁ/{m . SMMHPHY. pacyeThl C HCMOJb30BaHHeM 3(EKTHBHLIX OCTOB-
HBLIX NOTEHILHAJOB H MOJSAPH30BAHHOTO JABYX3KCMOHEHTHOro

6‘-/1 OM{, 4 Gasuca. HamGonee craGu/bHble TPHrOHAJbHO-GHNHpaMH-
[as “/ ) AaJblible H30MepH (DTOPapCOPaHOB HMEIOT 'MAKCHM. HHCJIO

» W27 akcHaJbHbIX aTtomMoB F, ananornuno chayuaio ¢ropdocdo-
f/”ﬁ W//L L&ﬁl/"'l/ “panoB. Jast H3BECTHBIX MOJICKYJI ASH;_%%I?AS% pcgc-
: y CYHTaHHbLle TCOMETPHH H KoJjeGaTeJbHble HacTOTH—COrJa-
/?,é/’,(f CylOTCSl C 3KChepuM. AaHHbIMH. JINfl nMOKa He H3BECTHHIX
/MOJILKY.’I npejckasaHbl KojeGaTesbhble cnekTpul. Paccuu-

/ y ,j-,;-mnu HK-cnekTpsl B rasoboil ¢ase npu 20(1)_{1( nKﬂcheK-

_7/ N TPOCKOMHY. HIACHTHOHKALUHH  MOJCKYJ sHs, sHsF_ u

96 j Apsth i S H B B.



X o | | /99/
) 'Lé E elwordls. A H.

2.1 : % @/&@/77/0/&% 199/, |
g4, wY. ¢. 28942908

(w/ /W/j N




At

@

/(992

1'116: 1592189 Ab initio theoretlcal study of arsice and tris’

methylgallium: the formation of gallium areenide by a stable
adduct. Graves, Richard M.; Scuseria, Gustavo E. (Dep. Chem.,
Rice Univ., Houston, TX 77251-1892 USA). J. Chem. Phys. 1992
96(5), 3723-31 (Eng). Theor. calcns. for the cloged-shell ground'

.state of AsHs, GAMes, and AsHy-GaMes Ga(CHy)s, and are carried

out at the SCF Hartree-Fock level of theory. In addn., the SCF
results are compared with theor. predictions obtained at the coupled
cluster level olpthcory including all single and double excitations
(CC3D). The equil. structure of AsHj is of Cye symmetry, while
GaMes and the adduct are C; sf\;mmet . " Ab initio calcns. are also
performed on D GaHs and HiGa-AsH; of Cy symmetry, = The
adduct binding energies and vibrational frequencies (SCF) are also’
obtained resulting in two stable bonded adduct asxcien AsH>GaMe;'
AsHis-GAHs. Theor. J)redictionu support ayslightly exothermic
gas-phase reaction yielding GaAs through-a AsHr-GaMes which is
formed without an activation barrier. . .

® L4

C.A. 1994, U6, 1 l6
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Y 7 B1098. Heomnupuueckoe Teopermueckoe Mccnegosa-
HMe apcuma M TpuMmerunrannus. OGpazosmaume GaAs uepes
crabunsustii  apayxr. Ab initio theorefical study of arsine
and trimethylgallium: _The formation of GaAs by a stable:
adduct /Graves Richard M., Scuseria Gustavo E. //J. Chem.
Phys. .—1992 .—96 ,N° 5 .—C. 3723—3731 .—Awrn.
Metopamu XapTpu—@OKa M CBA3AHHBIX KNACTEPOB paccuu-
TaHusl 3Hepruu apcuHa AsH;, Tpumetunrannus Ga(CHy); m
MX AaAAYyKTa, NpW pacnage K-pord obpasyerca GaAs u meran.
Onpepenexsi  pasHOBeCHble reomeTpuy.  KOHUrypauum u-
YacToTH! rapmoHuy. konebawui. Hahpeno, uto obpasosanue
apaykta npoxoaut 6e3 noteHumansHoro 6Gapbepa. Pacuers
ctapun obpasosauus GaAs AemOHCTPupylOT CywecTseHHyo
ponk yuera 3neKTPOHHOW koppensuun. CymmapHsii 3Hepre-
THY. 3pdext p-umn AsH;+ Ga(CH;);—GaAs+3CH, ¢ Haunyu-
WHM BapMaHTOM pacuera coctasnser —1,4 kkan/mone. lMony-
YeHHble Teop. OUEeHKM CB-B AARAYKTA, B YACTHOCTHM, CABMIM
yactor KonebaHui peareHTOB, XOPOLWO COrNACYIOTCS € 3KC-
nepum. A[AHHBLIMK. AHANOrMYHLIE PAaCYeThl BLINONHEHLI TaKKe
Ana rannava GaH; u ero aaAykra c¢ apcuHom, obpasyiowero-
ca C BbigeneHnem 3Heprumn 7,3 kkan/mons. A. B. Hemyxun
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116: 244042v Stretching vibrational overtone spectrum of
arsine and stibine. Halonen, Marjo; Halonen, Lauri; Buerger,
Hans; Moritz, Peter (Dep. Phys. Chem.. Univ. Helsinki, SF~00170 '
Helsinki, Finland). J. Phys. Chem. 1992, 96(11), 4225-31 (Eng). !
Medium-resoln. Fourier transform IR spectra of AsHa, and SbH;
were measured in at 1800-8000 em-1. ‘The strongest bands obsd. are !
‘due to stretching vibrations, but also stretch/bend combination |

Wl /V " bands were obsd. The stretching vibrational energy level patterns!
€ W=

At

\R

with close degencracics are typical of mols. close to the local-mode :

limit. A 3-paramecter local-mode model which consists of cou led |

5 . Morse oscillators was successfully used to explain the obsd.:
VW‘ stretching vibrational spectra. The measured fundamental and |
/ overtone intensities are well accounted for by a simple bond dipole ;

y [Z/Zfﬂ’ﬂ(/‘gftg *_model which contains just 1 adjustable parameter, .

RONLopfteee |
(™ @
C.A 1992, Y& ndY
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{ 118: 17200p Absolute infrared intensities in the fundamontals
» and » of arsine. Dana, V.; Mandin, J. Y.; Tarrago, G.; Olson,
W. B.; Bezard, B. (Lab. Phys. Mol. Appl,, Univ. Pierre et Marie
Curie, 76252 Paris, Fr.). J. Mol. Spectrosc. 1993, 169(2), 468-80
Eng). FT “n}vectu were recorded with a resoln. of 0.006 cm-!
spodized FWHM), to det. intenaity parameters relative to the
fundamentals » and » of AsHs. The resoln. now available allowed to -
improve the line position anal. over that in previoua work by Olson et
al: A dyad system was used to account for the strong Coriolia
coupling hetwoon » and » which induces, through a large element in

‘AR 1) = 48, many. perturhation allowad trannitions,  Aba,!

/é ;) intennitina were measured for A4 linen cortesponding to 404
/ transitions of rioand e Only 242 of these were retained for the
intensits (it because of blendings. Band strengths of vi and » were

eatd as 26nt (R.6) and TA70 @.0) em 2 atm ! at 296 K, reap. The

enetgy and intenaity parameters thua derived were used to produce a

new prediction of line poaitions and intensitics, much m_oro.n-lil\ble

than theae previously available, for further planctary applicationa.  _

C. 4 1875, 15 x2
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118: 69212t Hyperfine structure analysis of arsine in the
ground, 1z = 1, aad ¢ = 1 states. Fusing, L. Scappini, F.i Dins
B. M. (Dip. Chim. Fis. Inorg., Univ. Bologna, 40136 Bologna, Itaiy).
J Mol Spectrose. 1983, 157(2), 413-18 (Eag). A no. of pure
quadrupole resonances in the ground and r¢ = 1 states of AsHs were
measured using the radiofrequency~IiR double-resonance technique
in a CO: laser cavisy. The ground state resorances were fited
tozether with ail available radiofrequency and microwave data using
the sid. trestment. Strong vibration-rotation interactions between’
:ke = 1 and »e = 1 states affect the obsd. spectrum in the #¢ = 1
aate.  The - Hamiltonian model by M.R. Aliev and J.T. Hougen
11054)) was used, in the form of & computer program, to descrite
within the exptl. uncertginties the new mrasurements in a combinad

aral. with all known exptl. data in the o2 =1 and ;¢ = 1 states.

P

c././993, /8, n& ,
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- 120: 176700p Quadrupole hyperfine and A1-A2 splitting in the
v2 fundamental ofarsine. Spiegl, G.; Hoehe, W.; Haering, U,;
Kreiner, W. A.: (Abt. Chem. Phys., Univ. ULM, D-85069 Ulm,
Germany). J. Mol. Spectrosc. 1994, 163(2), 349-63 (Eng).
The authors have investigated the satn. spectrum of the 2 fundamental
of arsine, AsHs, at 906.75157863 (835) cm-! with a resoln. of 200 kHz.
CO: laser sidebands at microwave modulation frequencies were used
for the measurements between 890 and 988 cm-l. Quadrupole
hyperfine structure as well as vibration-rotation splitting of K = 3
and K = 6 levels have been investigated. In addn., an interaction
between these two effects has been obsd. Both effects have been
included into the diagonalization of the energy matrix. The std.
deviation of the fit, including MW and RF data, is 111 kHz. This
work was partly undertaken to contribute to calibration stds. for
Fourier transform and diode laser spectrometers.
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* 5B1313. AHrapMOHHYECKHE CIJIOBBIC NOJIA apcHHa, cTHOHHA M BUcMyTHHA. The
anharmonic force fields of arsine, stibine, and bismutine / Breidung Jurgen
Thiel Walter // J. Mol. Spectrosc. - 1995. - 169, N 1. - C. 166-180. - Auri.
a Teopernyeckux ypoBHax X® CCIT m MII2 ¢ ucnoms3oBaHHeM Tpex
' PasIHYHBIX THIOB 3 GeKTHBHBIX AnepHbIX noTeHunanos (AREP, ECP, RCEP;
H MoNspH30BaHHBIX Xy6ib-3eTa BalNeHTHLIX GasHcHBIX HaGopoB, NMpoBencHs: -
' HeIMMHPHY. PpACUETBLI ONTHMH3HPOBAHHBIX CTPYKTYP M aHCApMOHHY. ¥
rapMmonny. cwiosbix noneii apcuna AsH[3] (I), cm6uma SbH[3] (I) v
pucmytnHa BiH[3] (III) ¢ wncnombs3oBaHHEM TNpPOrpaMMHBIX KOMIUICKCOE
GPADSCF U GAUSSIAN 92. [aa I-III Bce mcnoms3oBaHHble HaGoph:
3¢ $eXTHBHBIX AACPHBIX MOTEHLHATIOB AT GIH3KHE YHCICHHBIE PE3yNLTATHI
Kax UI% rapMOHHY. H AHFAPMOHHY. CHIIOBBIX MoJIeii, TAK M JUI CIEKTPOCKOMHY
NOCTOSHHBLIX. a6op Teop. MOJEK. INOCTOSHHBIX CPABHEH C H3IBECTHBIME
sxcnepuM. nannpiMu s I I BuGi. 75. :

D WXNS /994 | -
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122: 115504x The anharmonic force fields of arsine, stibine,
and bismuthine. Breidung, Juergen; Thiel, Walter (Organisch-=
Chemisches Institut, Universitaet Zuerich, CH-8057 Zuerich, Switz.).
J. Mol. Spectrosc. 1995, 169(1), 166-80 (Eng). The cubic and
quartic force fields of AsHj, SbHs, and BiHs were detd. from
ab-initio calcns. by using effective—core potentials and polarized
double—zeta valence basis sets. The computed geometries, dipole
moments, rotational consts., vibration-rotation interaction consts.,’
l-doubling consts., anharmonicity consts., vibrational wave nos.,
centrifugal-distortion consts., and Coriolis-coupling consts. are
compared with the available exptl. data for AsHs and SbHs. The
vibrational wave nos. and other spectroscopic consts. for the BiHj
mol. are predicted.

Da g Fh b

C.A 1995, 44, NIO
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75192. Pesonancst MepMH M JIOKaubHble KoNeGaHHA B NHPaMHIATLHBD
monekynax XH[3]: npunoxenne x obepronnomy cnextpy AsH[3]. Ferm

resonances and local modes in pyramidal XH[3] molecules: An application tc.

arsine (AsH[3]) overtone spectra / Lukka Tuomas, Kauppi Esa, Halonen Laur
/] J. Chem. Phys. - 1995. - 102, N 13. - C. 5200-5206. - Aurx. Anpo6upoBannas
paHee Ha HIOTHYTBIX TPEXATOMHBIX MOJEKYJIaX MONEIb GepMH-pPe3oHaHCHOTC
JOKANLHOTO  KOJNCGaHHSA,  HEMOCPE[CTBEHHO  YuHTBIBAIOWAA  epMu:
pe3oHaHcHoe B3-BHE Bal. M fepopmau. xoneGaumii, pacmpoctpaHeHa me
nupamunansisie  Monexymst XH[3]. a npumepe AsH[3] mnokasamo, wurc
{HCTIONb3yeMast MOJCTb BOCMPOM3BOMMT H JOMOJHSET X-KH HabmomaeMorc
-06epTOHHOrO CMEKTPa, & TAKXKEe MNapaMeTpbl NMOBEPXHOCTH MOTEHLHATbHOE
SHEPTHH OCHOBHOIO COCTORHHS, IOJyHCHHbIE H3 HEOMIHPHY. pacyeToB. Kpomc
.TOro, OHa MoxeT ObITb HcMOMb3OBaHAa JUI Gonee MOMHOrO amam:
‘ aHrapMOHHYHOCTH, POBHGPOHHBIX B3-BHIi M T. II. :

w
D.oe X N ‘;i/ /996.

i
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//j ’/ 122: 225544t Fermi resonances and local m
/ j XH; molecules: an application to arsine

/995

odes in pyramidal
(AsH;) overtone

spectra. Lukka, Tuomas; Ka;?pi, Esa; Halonen, Lauri

Phys. Chem., Univ. Helsinki, FI

Lab.
-00014 Finland). J. Chem. }(’hya.'

1995, 102(13), 52006 (Eng). A simple vibrational Hamiltonian
expressed in terms of curvilinear internal coordinates has been used
to model both stretching and bending vibrations in pyramidal XH,
mols. The pure stretching part is expressed as harmonically coupled
anharmonic oscillators and the pure bending parts as harmonically
coupled harmonic oscillators. The stretching and the bending modes
are coupled with each other by Fermi resonance terms which contain
contributions both from the kinetic and potential energy part of the

4 full vibrational Hamiltonian. Only resonance couplings are included.
W m/{ "2/{) — The Hamiltonian matrixes are symmetry factorized by employi

/ ety symmetrized basis functions which consists of products of atnkﬁ;

J oscillator and valence angle bending oscillator functions. This mode

/Lta,/zf is applied to obsd. vibrational term value data of arsine (AsHs). The

least squares method is sued to optimize potential

The results obtained are in good agreement with
obsd. arsine overtone and combination bands hav

C. A 1995, 128 N8

energy parameters.
ab initio calcns. All
e been assigned.
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1451281. ®ypbe-cnekTpsl BHICOKOTO paspeluchus AsH[3]. Mepexonsr na
B3aHMOZCHCTBYIOUHE MOAYPOBHH COCTORHMA 'HIO'[4]=2, High-resolution
fourier transform spectra of AsH[3]: Transitions to the interacting sublevels
of the 'n10'[4]=2 state / Ulenikov O. N., Malikova A. B., Winnewisser B. P., -
Winnewisser M. [Journal of Molecular Spectroscopy] // J. Mol. Spectrosc. -
1995.-172,N 2. - C. 330-343. - Anra. :

.

Potx (997



Hccnenosanst MK-dypre-cnektpel nornowenus rasoobpastoro AsH[3] (I)
(npu 300K, nasnenue napos 3,0 mGap, muimna xoma nayucii 284 cm,
paspewenne 0,0015 cm{-1}) B oGnactn oGeprona 2'ni0'[4]. Uurepnperauns
CMEKTPOB MPOBEACHA METOAOM KOMOMHALUMOHHBIX pPasHOCTEli OCHOBHOrO
cocTosnus, npeanokeHo otHecenne 'OKBUB'900 nepexomoB k aBym
KommoHeHTamM  monockl  2'nio'[4].  C  mcnonb3osanneM  Qopmannsma
HCMPHBOAMMBIX TEH30PHBIX MNPEACTABICHHII NpOBEACH TEOp. aHAIM3
HCCNEN0BaHHBIX CNEKTPOB, mosy4eHbl Habopsl 86 Monek. napamerpos I,
BOCMPOM3BOAALLHE IKCNEPHM, AaHHbie s coctoanuii (0101, E), (0002, E), |
(0200, A), (0002, A) u ux B3auMOACIHCTBHII CO CPEAHCKBANPATHYHBIM
otknonenuem 0,006 cm{-1}.



/3/@ L, fess

123: 126024n High-resolution Fourier transform spectra of
AsHgs: transitions to the interacting sublevels of the v¢ = 2] ¥
state. Ulenikov, O. N.; Malikova, A. B.; Winnewisser, B. P,;
Winnewisser, M. (Lab. Mol. Spectroscopy, Phys. Dep., Tomsk State
Univ., Tomsk, Russia 634050). J. Mol. Spectrosc. 1995, 172(2),
330-43 (Eng). The high-resoln. Fourier transform spectra of the 2vy:
absorption band of the AsHs mol. is analyzed. About 900 transitions’
(about 55% of them "forbidden") are assigned to the two components:
N« ’ - of the 2v¢ band. A set of parameters, including rotational and -
y f Z Z L centrifugal distortion consts. and splittiﬁf and resonance eters,’
Wu is obtained which reproduces the initial exptl. data witm rms
e deviation of 0.006 cm-1. ) ——— o =

e A

¢..7995, 183 #10
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24B1640. YpoBHM BpallaTeJIbHOX 3HEpPTuUM ap-
cuHa B ocHOBHOM cocTossHMM. Ground state rotational
energies of arsine / Tarrago G., Dana V., Mandin J.-Y.,
Klee S., Winnewisser B. P. // J. Mol. Spectrosc.— 1996.—
178, Ne 1.— C. 10-21.— Axra.

B pesynbTaTe COBMECTHOTO aHallM3a JMTePaTYPHHIX HaH-
HEIX IO CMeKTpaM IIOIJIOLIeHHA B cpenHeit u manbheit VK-
obnacTi, B panMoyacTOTHOM ¥ MMKPOBOJNHOBOM IMaNa3oHax
nonyuen nabop MonekynspHHX mocTosHHEX_AsHz, Bocnpo-

VZ( . /} M3BOMALUMIT C BHICOKOH TOYHOCTBIO NOJIOXKeHNe SKerepiMeH-
TaJbHO HaGNIOMaeMHEIX NEPEXOHOB. PacCYMTaHE YacTOTH M
MHTEHCHBHOCTH BCeX BpalllaTeNbHHIX IepexoloB ¢ AJ=1,
A|K|=0, AF=0, £1 u AJ=0, A|K|=0, £3, AF=0, *1 nas
J<20. N o ~ B. M. Koe6a

o 1999, x4 O
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126: 81408j High resolution spectroscopic study of arsine: 3v, *
and 2v, + v; dyad: The tendency of symmetry reduction. Uleni-,
kov, Oleg N.; Sun, Fu—ge; Wang, Xiao—gang; Zhu, Qing—shi (Dep.
Chem. Phys., Univ. Sci. Technol. China, Hefei, Peop. Rep. China 230026). !
J. Chem. Phys. 1996, 105(17), 7310-7315 (Eng), American Institute of
Physics. The high resoln. spectrum of AsHy 3v; and 2, + v, stretching
overtone dyad was recorded and analyzed. The major vibration—rota-
tion parameters of these overtones were obtained. These overtone

3’9 OZ D +fl) vibrational states are close to the local mode limit and the rotational
(2 ) ] _g levels show the tendency to approach an asym. top. e

O
C. 4. /993, (%6 r 6
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130: 58579q The high resolution spectrum of AsH; (4 0 0) local
mode state: symmetry reduction and rotational re-quantization.
Cheng, Ji-Xin; Wang, Xiao—~Gang; Lin, Hai; Zhu, Qing—Shi (Depart-
ment of Chemical Physics, University of Science and Technology of China,
Anhui, Peop. Rep. China 230026). Spectrochim. Acta, Part A 1998,
54A(12), 1947-1960 (Eng), Elsevier Science B.V.. The (4 0 0) stretch-
ing overtone band of AsHj at 7900-8100 cm~! was recorded by a Fou-
rier transform spectrometer with a resoln. of 0.01 cm~1. The A, or A,
— E degeneracy of the upper state rotational levels up to J' = 8 was
obsd. It is interesting to find that this spectrum resembles an A, C
hybrid band of an asym. top and can be assigned by only one set of
quantum nos. J, K, and K.. The rotational levels were detd. by combina-
tion difference method and fitted in both the sym. top and the asym. top
models. In the latter case, the eflective rotational consts. A, B and C
are in good agreement with the values predicted by a simple local mode
model, indicating that the dynamical symmetry of AsH; in the (4 0 0)°
local mode state has reduced to that of an asym. top. The transition
from normal mode to local mode vibration from v = 1 to 4 in AsH; was

‘discussed.

CA 1999 750 v&
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128: 236505f High-resolution spectroscopic study of the (310)

local mode combination band system of AsHj. Lin, Hai; Ulenikov,
Oleg N.; Yurchinko, Sergi; Wang, Xiao—gang; Zhu, Qing—shi (Depart- :
ment of Chemical Physics, University of Science and Technology of China,
Hefei, Peop. Rep. China 230026). oJ. Mol. Spectrosc. 1998, 187(1), 89—
96 (Eng), Academic Press. The high—resoln. spectra of AsH, in the
8130-8340 cm-?! region, which were assigned to the (310;A,), and
L‘W (310;E,), and the (310;E,) local mode combination bands, were recorded
at a resoln. of 0.01 cm~? and rotationally analyzed. The spectroscopic
N ) parameters were obtained by least—squares fitting. The rotational energy
(/00( *  levels were fitted for the (310;A,) state (21 levels in all) up to J = 5, for
the (310;E,) state (43 levels in all) up to J = 7, and for the (310;E,) state !

, (43 levels in all) up to J = 5. The complication of the rotational structure
indicates rotational perturbation. .

@
CA- 1773, R, W19
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129: 348700t ‘T'wo photons excited 4d Rydberg state of AsHj. !
bin. Ran; Pei, Lin—sen; Fei, Wang; Yang, Chen; Cong-xiang, Chen;A]
Yu, Shu—-qin; Ma, Xing—xiao (Department of Chemical Physics, Uni-:
versity of Science and Technology of China, Hefei, Peop. Rep. China.
230026). Acta Phys. Sin. (Overseas Ed.) 1998, 7(8), 567571 (Eng), .
Chinese Physical Society. By using resonance enhanced (2+1) multipho- '
ton ionization (REMPI) of AsH, and detecting the daughter mol. ions -
AsH+ and As*, a long progression discrete structure was obtained from '
267 to 291 nm, which obeys the formula vo(cm—1)=68875.3+504.
1v'2+5.26v'22. Anal. of the spectrum revealed that it belongs to 4d Ryd-
berg state transition. Assxgnment yields the 4d Rydberg state parameters
T', = 67881.1 cm~}, ', = 495.1 cm~! and 6=0.962. Finally the 4d
Rydberg state structure of AsHj was dxscussed

CA 499, 429, W6
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128: 223096y Saturation spectrum of the vy/v, dyad c;f- A:sil:
Spiegl, G.; Kreiner, W. A. (Abteilung Chemische Physik, Universitat

1995

Ulm, D-89069 Ulm, Germany). J. Mol. Spectrosc. 1998, 187(2), 142—
152 (Eng), Academic Press. The v./v, dyad of AsH, was studied at

875-1100 cm~? by laser sideband spectroscopy. In total 189 transitions
were obsd. with sub—Doppler resoln. (=300 kHz) and measured to an
abs. accuracy of ~100 kHz. These data may be useful to serve as a
secondary frequency std. The observations include 4 perturbation—
allowed transitions with A(k—1) = 3. Satn. spectra of dipole forbidden
transitions was not previously reported for AsH,. Quadrupole hyperfine
structure, as well as vibration—rotation splitting of |k—l] = 3N levels in
both fundamentals, was analyzed. Combining the results with MW and
RF data (239 frequencies) reported in the literature, a total of 882 transi-
tion frequencies were available to fit 15 ground state parameters and 48
excited k;;ate parameters of the vo/v, dyad. The std. deviation of the fit
is 245 kHz. SR

CA- 1799, [ZENP
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130: 1886508 High resolution spectroscopic study of arsine in
/ the region 6000-6500 cm=-1. Wang, Dong; Lin, Hai; Wang, Xiag—
Gang; Zhu, Qing—Shi (Open Laboratory of Bond—Selective Chemistry
and Institute for Advanced Study, University of Science and Technology
of China, Hefei, Peop. Rep. China 230026). Spectrochim. Acta, Part A
1999, 55A(1), 109-119 (Eng), Elsevier Science B.V.. A high resoln.
Fourier transform spectrum in the 2nd stretching overtone manifold of
arsine was recorded at a resoln. of ~0.017 em=-! in the region 6000—
6500 cm~1, The stretching combination bands of (210;A,), (210;IE),
(210;hE) and (111;A,) in the local mode notation are rotationally analyzed,
The vibrationally off~diagonal H,, resonance terms are important for
these combination bands. Thirty—nine vibration—rotational parameters
are derived from the weighted nonlinear least—squares fitting with 376
upper state levels included. The simulated spectrum based on the fitted.
vibration—rotational parameters agrees well with the obsd. one. The
parameters obtained are discussed from three local mode models, . ;
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F: AsH3

P: 3

133:65367 False lines due to folding in Fourier
transform spectroscopy. Chen, Xiyi; Lin, Hai;
Wang, Dong; Zhu, Qingshi Open Research Laboratory

for Bond Selective Chemistry and Advanced Institute of
Research, Universi Science and Technology of China

Hefei 230026, Peop. Rep. China Huaxue Wuli :
Xuebao, 13(2), 129-134 (Chinese) 2000 The i
phenomenon of false lines due to folding in Fourier!
Transform Spectroscopy is explained using by Nyquist
sampling theorem. The charact false lines are



discussed. The key to avoid false lines is to use:
suitab filters to remove the signal outside the wanted.
spectral region. Two kin filters, optical and,
electronic filters namely, are compared to serve thi'
purpose. Both kind of filters should be combined to
prevent folding as w secure a good signal to noise
ratio. Some exptl. parameters setting rule advanced. :
The method proved to be successful in the expts. of
recording 3 and v = 4 highly vibrational spectra of

~ AsH3.
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F: ASH3
Pz 3 :
132:214123 Local mode spectroscopic study of the
AsH3 molecule: the perturbed (500) 1local mode
overtone. Hai, Lin; Ulenikov, Oleg N.;

Olekhnovitch, Igor M.; Dong, Wang; Chen, Xi- Yi; Hao,
Lu-Yuan; Zhu, Qing-S Laboratory of Bond Selective
Chemistry, . University of Science and Technology of:
china Hefei 230026, Peop. Rep. China Chin.
Phys. (Beijing), 9(2), 113-118 (English) 2000 '
The high resoln. Fourier transform spectra of

O
C. RR660,732



AsH3 at 9720-9900 cm-1, which had been recorded at a
resoln. of 0.015 cm-1, were assigned to the (500; ,
Al) and (500; E) local mode overtones and:

rotationally analyzed. T effective spectroscopic
- parameters were obtained by nonlinear least-squar
fitting the vibration- rotational Hamiltonian with

the rotational energy levels up to J = 6 (98 levels -
in all) included. The evolution of the rotational °

energy patterns from v = 1 to v = 6 shows that the |

tendency of normal mode to local mode vibration
evolution was stopped by perturbation relatively

high energy region.
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134:372013 Density Functional Studics on the Lone Pair Effect of
the Trivalent Group (V) Elements: I. Electronic Structure, Vibronic
Coupling, and Chemical Criteria for the Occurrence of Lone Pair
Distortions in AX3 Molecules (A=N to Bi; X=H, and F to I).
Atanasov, M.; Reinen, D.  Fachbereich Chemie, Philipps-Universitaet
und Zentrum fuer Materiahwissenschaflen, Marburg, Germany. J.
Phys. Chem. A (2001), 105(22), 5450-5467. in English.

The energetic, steric, and bonding properties of mols. AX3 (A=N
to Bi; X =H, F to I) arc analyzed using d. functional theory. It is found
that the "lone pair" in the initial D3h geometry is of central atom pz
character for the NX3 and AH3 mols., whereas it possesses s symmetry
in all other cases - hete generally with a strong delocalization toward the
ligands. The stabilization of the distorted C3v geometry is due mainly
to covalency effects, whereas steric interaction forces according to the
Gillespie-Nyholm model do not scem to play a significant role. The
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application of the conventional vibronic pscudo Jahn-Teller coupling
approach (PJT), here for thc D3h—>C3v tramsition [Al'®(@2" +
«1)Y®A2" interaction], is an appropriatc means for inorg. chemists to
predict trends for the extent of distortion and for the corresponding
cnergy gain.  The vibronic coupling consts. and the vibronic
stabilization energies, which mainly det. the total D3h—>C3v energy -
gain, vary according to the sequences F >H>Cl > Br>1 (A: N to Bi), -
and N > P > As > Sb > Bi (X: HF), the dependence on A being only
small or not present (X:Cl to I). Thus, the hardest mols. are the most
susceptible to vibronic coupling, the latter energy being approx. imaged
by the hardness difference 7(C3v) - n(D3h). A roughly inverse trend is
obsd. if the extent of the angular distortion te from D3h to C3v i
symmetry is considered; here, the sofiest mols. such as Sb(Bi)Br3 !
exhibit the largest and NH3 the smallest deviations from D3h geometry. ;
The different sequences for e are due to the strong influence of the :
force const., which represents the C3v—>D3h restoring energy. It is :
remarkable that the vibronic coupling energy is strongly correlated with
the chem. hardness 1 (an obscrvable quantity), while the stabilization |
cnergy for the D3h—C3v transition is not dircctly reflected by n, in
contrast to what is generally called the "principle of max. hardness".
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