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4 B664. Panukaas ruapuaa mpliwbska, D' xon R. N,

uxbury. G, Lamberton H. M Arsenic hydride
radicals. «Chem. Communs», 1966, Ne 14, 460—461
(anra.) :

C MmOMOLIBIO MeToAa HMMYJbCHOro (OTOJH3a apcHia Npil
napa. 20 sty oOHapyz<eHBl 2 HOBbIC IPyMNbI MOJOC MOrJo-
mennst, Jcxamux B surepsazax 29—31 cw~! w 20—
95" cu~1, k-puie mpunucanst pagnkanam AsH u_AsH, coors.
‘970 MOATBEPIKAEGHO BEJNUHHAMH H3OTOMHBLIX CABHIOB MNO.I-
HocTblo Aciitepuponanioro apcina AsDs. Bpemena kusis
paankazos AsH mu AsHp mpm yKasaHHBIX YcaoBIAX X
roayuenus_~60_pcex. 3a6poain
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_ "4]1636. CneKTpbl paAMKaJOB MblLbSKOBHCTOrO nonopbi————

na. Basco N, Yee K. K. Spectra of arsenic hydrid
__radicalsT<SpeetroseLetters», 1968, 1, Ne 1, 17—18 (aura.)
H3yuen (oTonu3 Mpimbskophcroro ~ sogopoma  (AsHj)
__(20 .ta pr. cT.) B npHcyTteTBHi nuepTHoro rasa (N2) mpu
~ sueprui umnyJasca ~1000 dac. DNEKTPOHUEIE CNEKTPb MO-
__raouwenus npoaykton ¢ortoansa AsHj peructpuposadniich ¢
3alepKKoii. B 2 [iceK. MPH NMOMOLIH KBapLUeBoro crexkrporpa-
__a Tuna Xuabrepa B Kiosere Aaunoil 50 cu. HaGaozamich
0—0, 1—0 1 2—0 nostocst 311 (a)—3=—-nepexona B criekTpe
__norsiomenust csoGoanoro paankaia-AsH. Briumciaenst 3ua-
YeHHS ©e H WeXe ANA A3Ilj-coctoanfisi AsH, paBsHble, COOT-

_ _petcTBenno, 1842 n 31 cu~!. B cnektpe AsHy kponme-Bcex
‘pailiee HaGMIOAABUINXCS M0JOC, NOJyueHa AONOJHHTE bHASA
__mnonoca_vy'=T. A._M: M.
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Mﬁﬂ?. 1968

67647 Spectra of arsenic hydride radicals. -_Basco, N.; Yee,
K1’ (Univ. British Columbia, Vancouver, Can.). .S’ﬁ'e;ltrosc:a

‘Lefl. 1068, 1(1), 17-18 (Eng). AsH; was flash photolyzed in1

~ %

4

vacuum (20 mm.) and with an éxcess of N at <1000 j. The!
electronic absorption spectra were recorded spectrographically
after 2 usec. For AsH, the ®7o_, — 327 transitions were observed

the 37 — 32—, 37 — 3%, and ¥r, — 32~ transitions in cm.'l‘
given): 0-0, 30, 546; 29,386; 1-0, 32,332, 31,739, 31,155; 2-0,——
'34,038, 33,457, 32,885. All of AsH, bands reported by R. N.! !
Dixom, et al. (1966) were observed. An addnl. band (v’ = )
< was observed whose Q-head fits the equation given by D., et al.

_‘?" for the 0-0, 1-0, and 2-0 bands (band, band head in vacuum for ———
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ﬂ S H 44284d The A, *II,—X, 3=~ band systems of AsH and AsD. | /?fx
R. N. Dixon and H. M. Lamberton (Univ., Sheffield, Engl.).|
T Mol Si)eclrb?c'.‘"zS(DT’T2:33'(T968)(Eng). AsH and AsD
mols. have been produced by flash photolysis of AsH; and
AsD;. The 0-0 and 1-0 bands of the A, M(a)-X, 3= band
systems have been photographed in absorption under high
.resoln. and the rotational structure has been analyzed. The!
.term schemes for both states show significant departures from|
4 n .the usual equations, which have been suitably extended. The:
A ViR ‘analyses lead to the following mol. parameters; X, 3Z~ state,’
: ‘rn'’ = 1.535 A. (AsH), r,'’ = 1.5306 A. (AsD), A’ = 58.8;
\ cm.”};. A, I state, 7,’ (mean) = 1.580 A., A,/ = —626.21
cm.™! The [ state exhibits large perturbations of up to 60f
‘em.7}, and a slight tendency to Hund’s case (¢) which is most! (
marked in the A-doubling of 3Il,. Predissocn. gives an upper!
limit for Dy of 83.7 kcal./mole, whereas a limited extrapolation!
" of the data for the [ state leads toavaluecof DP = 64 = 3 kcal./;
_mole. 20 references. ) RCKP_
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" \‘ IMonockt 0—0 1 1—0 B A, 31 (a)—X, 3Z—-cHcremax noJoc

L - 756

% 9 1654. A, 3;—X, 32—-cucrempt mnonoc, AsH u AsD.!|
Dixon R. N, Lamberton H. M The A, STH=X32
‘band systemns” of AsH and AsD. «J. Molec. Spectrosc.»,
1968, 25, Ne 1, 12—33 (anr.t.) '

Monexya AsH n AsD, noayucHublX B pe3yJbrare ¢doroansa
.AsH,, ‘chororpadupoBatibl B NOTVIOUSHIH NPH BEICOKOM pas-
-pementH. [Ipon3Befien ACTADIbIN BpallaTeJIbHBIIT anaji3|
‘Tosoc. CXEMBl TepMOB s 0BOHX COCTOSIHHIT IOKA3bIBAIOT
-3iauHTe/bHbIC OTKJOHEHHS OT OOBIYHBIX YP-Hiil, HCIOJbB3ye-
CMBIX A/l aHAJH3a TPHIUICTHOTO Pacluenyenis B 3MEKTPOH-

.HBIX CTIeKTpax. Briyncaenbl ciaeaylomHe ﬂqg!ggy;_mpug_e_ no-|

@, (068 - 9P

| 768




crosmble: X, 3%—-cocrosnue, ro”’=1,535"A (AsH), "=
. =1/5306 A (AsD), A”=588 cu~!l; A,°Il-cocrommie, re'=
.=1,580 4, A, =—626,2 cx~!. Bosmyuwenne SII-cocrostuns
«co ctopodbl 'Z+-, I- 1 A-cocrosnii, 0coGeHHO CHIbHOE B
.cnydae Moaexyasl AsH, npuBoautT K GosblION  BeaHUHHC
A-yapoennsi B *Ilg-noacocrosuun (40—60 cau~!') u cmeute-
“unto 31 -mopcocrosinnst mo ornoumentio K Iy u 31, na
60 ca—'. Cnektpnt sicnyckaunust AsH u AsD ne na6monaior-
‘csl BeseACTBHe npeaHccounaunH, CaMmelit HHAKHHIIT yposeHb
SII-cocrosiyns AsH mpeanccouunpyer, laBas 3HaueHie BepX-|

nieit rpannubt 29 260 cau~' mas Do® (83,7 KKaa[monb). Bol-
YHCACHHS naot  3navenne  D®=22300%=1000 cac-!
(643 xxaa/mosv). Bun. 20. _ Pesione
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{ 21302. - Anaaus aneKTPOHHOIi cuctemnr nonoc 24,23y &‘g

dannkanos AsH, n AsDy: Dixon R. N, Duxbury- G.,! %
{ l.amberton H. M—Fire analysis ol at—=2Br CICTIIONT W
___"band system of-the AsH, and ‘AsD, ‘radicals. «Proc. Roy.:

Soc.», 1968, A 305, Ne 1481, 2711—290 ‘(aur..) I

;

211114

B 3JCKTPOHNBIX CNCKTPAX MOrJouICHHS TPOAYKTOB . HM-[—
nyascnoro gotonnsa AsHz 1 AsDj obnapyskeiibl ABC HOBBIC
cilcTeMBl MosToc, HaunHaloutitecst o6e or 19905 cu~!, otue-
_cennpie K mepexoaanm. 24;—2B; paauxanon AsHz it AsDa.
ITepnoa  moaypacnajia - : Pajixa’on oueHeH - paBHbIM[

“~[100 pcex. TMonocul.  HMEIOT  CJIOKHYIO ppaulaTeabiyio; -
~——crpyKTypy. IIpiBeACHLI . BOIL, YHCAA KBANTOB - BCCX nojoc
na6monapumxest nporpecenit: (0, 0, 0)—(0, 0,-0)-=(0, 9,

———0)—4(0, 0, 0). Ioayueust caeayioutie Kpautontie §-7bt AN

e |




Kpanrtob notoc; ASH, v=19,905, "94-854,5  vo'—3;1 v2%;:
'AsD, v=19904,9+618,0 vy’—2,1 05’2 Bunoaitenr - ppailla-,
TesbHBIT anaausd tpex mosoc AsHy;, nosyuchut 3nauctHs
MOJIEKYJISIPHLIX NapaMeTpoB B oclosloM (ro”=1,518 A.‘!Bﬂ-i
Jentuplit yroa 90°447) u B BoaGy:aennom (ro"=1,48 A, pa-
acnTHulT yroa 123°07).coctoginisy,, OTymeueno, uTo c. yBe-
iuciinenM v’ BEJAHUHEL NApaMerpoB, CBA3AHHLIX cvnp'aule-[
HifeM BOKPYT Huepuiasibuoll ocit @, 6uicTpa pactyt. B CIICKT-|
pe oGuapysKenbl 1yGACTHEIE pacuiericHiist.nopsiaka 41, cmﬂ;‘
C/esal- BBIBOA, UTO HCcJeHqoBannoe Bo30Yy:kiciHOe. coCTOs-|
mic mpeacTanaser co6olo MepBblit mpHMep AYGJeTHOrO co-l
_CTOSHIHST* MOJICKYJILI - THIA -aCHMMETPHUHOrO BOJUKA, -MpOAB:
JISIOLIEr0 CyulcCTBelible OTKJONeH s oT cayuas no. Tyh-
ay. Bubn. 23.°.. . - oo £ e s st Gl By

¥



%22

Y4437} The analysis of a 2A1-B, electronic band system of the

— AsH, and AsD: radicals. Dixon, R. N.; Duxbury, G.; Lam-*
‘berton, H. M. (Sheffield Univ., Sheftield, Engl.). Proc. Roy.
—Soc., oA 1068, 305(1481), 271-90 (Eng). Two new band
systems were observed in absorption following flash photolysis of;
__AsH; and AsD;, and are assigned to 24,-2B) electronic transitions.
>of AsH; and AsD;. The origins of both systems are at 19,905,

cm.~! The bands have the complex rotational structure assocd. !
with an asym. rotor. Rotational analyses were carried out for:
_3 bands of the AsHz spectrum, leading to the following mol. param-.
eters: ground state, 7'’ = 1.518 A., valence angle = 90° 44';: ‘
‘excited state, r’ = 1.48 A valence angle = 123° 0'. Thel
— parameters _assocd. with rotation about the a inertial axis in-i
__crease rapidly with increase in v2’.~ The spectrum shows doublet
— “splittings of up to 41 cm.™}, and the excited state furnishes the
1st example of a doublet state of an asym. top mol. which shows‘.

—substantial departures  from Hund’s case (). RCPP_—

@ | ;
o N | 8




4 B5164. AHanu3 CHCTCM NoJOC 3JCKTPOHHOTO mepexond —
'24,—2B, papukanos AsH, u AsDp. Dixon R.' N, Dux-!
bt_x_l;}zr G, Lamberton H. M ThE™danalysis o a—
24127 "electionic band~system—of the AsHp and AsD;
‘radicals. «Proc. Roy. Soc.», 1968, A 305, Ne 1481, 271— —

/76
i, | ;

(2 2 290. (amra.) ’
~  Buinosmen anavi3 BpallaTenabloifl CTPYKTYPb! CHCTEMbI —
< MoJIoC ¢ UEHTPOM ngn 19905 cat—!, cooTB-1ieil 3JeKTPOHHO-

My nepexony 2A—*B; paliKason AsH: n As‘D». Ata ci-—
cTeMa COCTOMT M3 AJIHHOIT Tporpedci moJjoc ¢ HHTepsa-
"JIOM MEXAy MNojocaMi IPHOIH3HTEIbHO PaBHBIM 4acToTE —

" med. XKoJ. B BO30YXAGHHOM COCTOANHH (854,56 cm~! nmns
|~ AsH, u 618,0 cu~! gnsa AsD;), yka3bipas Ha 3HAUHTEJbHBIC —
H3MCHEeNHs BaJelTHOro vraa npi_poaoyxnaeni. HanGoms- |

(X
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e iiTenciblocTsI0  o6nanaior. nofock ¢ Vo'=4 i
AsH, u Vo'=6 ana AsD,. Tloxoch ¢ Vo'>3 mmelor AuG-
(y3Hbiii XapakTep il MOSTOMY HC aHAIH3HPOBAMLI. Anaans
nonoc ¢ Vio'=1,2,3 puinosHen ¢ YueTOM HenTpoGeKHOro
' pacTAKeHHs H CIHH-BPaLLaTelbHOro paanmoneiicteus. OT-
- MeueHO CHJIbHOE OTKJOHEHHe CNEeKTPOB OT cayyasa Tynaa

(6) u 3apicsllee OT KBAHTOBBIX MHCCI Va!, N u Ka GoJb-
Ioe CIHHOBOE YABOGHNE JHHI C BEUIUHHON  BJIOTH N0
41 cy~'. Onpejenenbl 3HaueHHs BPJUIATCJBHBIX MOCTOSIH-
HbIX, MOCTOSIHHBIX LEHTPOGEKHOTO pacTsiiKeHus ‘it mocrosi-
HBIX CHHH-BPalaTeNbHOro B3aHMOACHCTBHS A ypoBHeit
24, ut 2B). Jlas CTPYKTYpHBIX NapaMCcTpOB HAlifieHbl 3Hauc-
mitst Ro”=1,518 A, Dg”=90°44" u R¢’=148 A, 0o'=123°0".
Tlokasauo, yto Jmiiill TOJOC C V,! >3 noasepakennt caaboit
TpeAICCOIaIiT i_oNpe/lesicHa BepXisis rpaHila jas siep-
nin_mirccoryamingDo? (AsH +H) < 23300 e, M. P. Amep

\
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Wyatt R.H., Poltz D., m{hhon MeB.y
Eeauchamp JoLog imite?

b Acldity, basicit#, and 1on-mo-ecu1e

reactions of arsine in the gas phase by .
ion cyclot”on resonance spectroscopy.

., 'Inorg.Chem. ,1974 13,8 6, 1511-1517 o
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! X8 - 106F onla
q7é 3638. O cnHH-OPGHTANBLHOM . B3aHMOJCACTBHH = B | 7
- JS | OCHOBHOM COCTOSIHHH kya AsH u_ AsD. Lind-f”“d
2 g%:_gren B. On fhe spin—orbit coupling in_the ground|

states of AsH and AsD. «Phys. scr.», 1975, 12, Ne 3,.
164—165 (aura.) LR '
ITo 3KCHepHM. 3JeKTPOHHLIM CMEKTPAM BEIYHCIEHBI 3HA- :
. YeHHst CHeKTPOCKONHY. KOHCTAHT A OCHOBHOTO _3JeK- |
T " |, " Tponnoro cocrosunn % Moaexyd AsH n AsD. Ormeue- t\ -
ﬂ?’&ﬁ'/&f ~ HO, YTO A/ HHTEPNPETAalHH CHJBHON 3aBHCHMOCTH TO- |
. i_,cro;muoﬁ CMHH-OPOGHTAJBHOIT  CBfI3H OT  BPAINATEJbHOTO :
V2% . COCTOSIHHSL CJIelyeT  yuyeCTb He TOJIbKO uempoGemnoe‘_‘
TTTTTTUTTTTTTT T T HeKaKeHHMe, HO H B3aHMOJENCTBHE OCHOBHOTO COCTOSIHHS 5
C BO3GYXACHHBIMH 3/MeKTPOHHHMH COCTOSHHAMH 3a cdeT |
'BpAllleHHs. i - .M P. Anues | \\<
. ¥ I

!

"?/
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| Xy~ 25 795

) 2IU3§) O .CnHH-0POHTANLHOM B3aMMOACHCTBHM  AIS

| _focwomntix cocrosmmii AsH u AsD. Lindgren B. On

the spin-orbit coupling™n the Fround states of AsH and |

1 _AsD. «Phys. scr.», 1975, 12, Ne 3, 164—165 (anra.) li.__.\k..
i | =

Hcenenopano BaisHHe 1eHTpoGexHof aedopMaliy ,
|__cnuH-opGnTaabHoe (CO) ‘B3auMoZeficTBHE B MOJEKyJax |

AsH 11 AsD, HaxoNfIHXCA B OCHOBHOM 3JEKTPOHHOM CO- r——\§
— | crosHun (32-). Hug_AsD o6uapyxena cnabass (Ha ABa l__%__
e%f nopsaka Menwwas, yem s caysae BiD) sapmemmocts CO | N\
) €A /YT p3aumoAeitCTBIisT OT KBAaHTOBOrO  4HCAA J. L___1__
'_12 F.M B. U. Bapanopckuit |
/1 ;)E-

\
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) 1565860 Spin-orbit coupling in the ground states ofl’
arsenic hydride and arsenic deuteride. Lindgren, B, (Inst.L_

“|"investigated to study the J-dependence in the spin-orbit

Phys., Univ. Stockholm, Stockholm, Swed.). Phys. Scr, 1975,
12(3), 164-5 (IEng). The 32- ground states of AsH and AsD were

coupling. At least for AsD, such a J-dependence was obsd. 2___
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3J1180. CnexTp Ja3epHOro MarHHTHOrO pe3oHaHca B
nRaabheit MK-o6nacth papukana AsH B cocrosuum X3%-.
Far-infrared laser magnetic resonance spectrum of the
AsH radical in X%2-. Kawaguchi Kentarou,
Hirota Eizi. «J. Mol. Spectrosc.», 1984, 106, Ne -2,
423—429 (aura.)

.Mertonom na3epHoro MarH. pesonauca (JIMP) B paas-
Heit MK-oGnactn u3yuena TOHKas CTPYKTypa Nepexonos
MEXKAY HHXKHHMH BpallaTeNbHBIMH YPOBHSIMH  pajuKania.
AsH B ocnoBHoM coctosuni X3Z-. Pamuxanst AsH noay-
yaau u3 paspapa Hp map meakoaucnepcumim As. Ias re-
Hepauun Jnnnii usnyuenns B MK-o6nactn ucnosbsosanach.
nakauka CH;OH, CH;OD un CH,F; naszepom ma CO,..

B cnektpax JIMP HIeHTH(HUHPOBAaHHI MEpeXOAbl C ypoB-
Heit N'<{5. W3 anaiusa CTpyKTypbl CNEKTPOB ompepeJeHsI
BpauaTe/bHbe NOCTOSHHLIC H MapaMeTphl TOHKOTO H CBEpX-
TOHKOTrO B3aHMOAEHCTBHIT siep. ' EHT

ch /988 18,13



«/%f/[{ 1 B1134. CnexTp Ja3¢pHOr0 MArHHTHOTO pE30HAHCA B’

Aanekoit undpakpacuoii obaactu paaukang AsH B cocros-
nun X33-. Far-infrared laser magnetic resonance spectrum
of the AsH radical in X32-. Kawaguchi Kentarou,
Hirota Eizi. «J. Mol. Spectrosc.», 1984, 106, Ne 2,

423—429 (anra.) )
Usmepen cnektp HWK-nasepHoro MarHHTHOro pe3oHaHca
Mosiekyast AsH B OCHOBHOM 3JI€KTPOHHOM cOCTORHHH, X3Z~.
Paaukanst AsH noayuanuch npH B3aHMOAENCTBHH MBILIBS-
Ka ¢ npoayktamu MB-paspsna B atmocdepe cmecH Hp u
0,. UK-ncrounukamu cayxuan jasepst Ha CH;OH (469,0
Vé[/) : 1 2329 wmxm), CH;OD (298,8 mMkm) u CHoF, (214,6 u
166,8 mkMm). IToayuennl cJjel. 3HAYeHHs MOJ. NOCTOSTHHBIX
AsH(X32_.) (8 MTIn): Bo=215877,54, Dy=9,834, A=
=1763488, =—8114,5, aas=—I11,5, Pas=—1594,
eQqas=—97,6, oot =—49,80, fu=4,15. 3nauenns g-dax-
TOpOB — g5+ ge=2,01598, gr=6,20-10-% [ns Mosexyx
NH, PH u AsH' conocraBjeHbl 3HayeHHS TapaMeTpPOB Mar-
fWTHoro CI B3aNMOAEHCTBHS. B. M. Kosb6a

X 1987 19 N1 .
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" 104: 78116c Infrared diode laser spectroscopy of the fundamental

band of AsH(X3¥-), Anacona, J. R.; Davies, P. B.; Johnson, 8. A,

(Dép. Phys. Chem., Univ. Cambridge, Cambridge, UK CB2 1EP),

Mol. Phys. 1985, 56(4), 989-93 (Eng). Many_ vibration-rotation

absorption lines assigned to the AsH radical in its X3X- state were

detected using IR diode laser s]wctroswipt'- The accurately measured

positions of 23 lines of the fundamental band, combined with far IR

rotational Zeeman spectral results for the yground vibrational state,

3 — yield a band center of 2076.874(28) cm-!, Fitted parameters (cm-1)
) l[ /] ] derived for the v =1 level are: B, 6.98918(99); D, 3.247(73) X 104 \,
- ) 58.861(15); v, —0.2573(21). 2 .3

O
0.//986,/0Y, w0




/}/Q;ZA/SCM/ZLZZL 755/“/0
Morcan Chiisted p ety
/7u0/3
pacum. Chem. Phys., /986 96,
N3 3% - 3¥9.

® . -
/CLE/- 56/ /"///



g8S”
j// /985

=56 J1184, HK-nHonno-nasepnas cnextpockonus ochos-
WOl mosocw AsH(X3Z-). Infrared diode laser spectro-
scopy of the fundamental band of AsH(X®2-). Ana-
cona J. R, Davies P. B, Johnson S. A. «Mol. Phys.»,
-1985, 56, Ne 4, 989—993 (aura.)
MeTo0M JHOAHO-MA3epHON CNEKTPOCKOMHH HCC/Ie10BaH
HK-cnekTp mnorsowennss ocHoBHOfM KoseGaTesbHO-Bpama--
.TeabHolt nosiocs paankana AsH B cocrosmmnn X3%-, o6-
Pasylolierocss NpH SJEKTPHY. pPa3psie B KaMepe, comep-’
=kameii As u sanoanennoit H, 1o ~1 mum pT. ct. C TOY-
Hoctelo 0,007 cM~! usMepensl mosoxenHs 23 JHHHI Ha-
Z /} 6iionaeMoil BpalaTesbHOM CTPYKTYPbl H NpeACTaBJeHa HX
v (’ y _ unrepnperauns. C npuBieueHHEM JHTEp. NAHHHX O Mo-
VIEKYASPHEX mocTosHHBIX AsH B ocHoBHOM KonmeGaTens-
'HOM  COCTOSIHHH PaCCYHTAHM MOJIEKYJISIDHEE TNOCTOSTHHHE
AsH B B03GYXIeHHOM KOJe6aTe/NLHOM COCTOSHHH i onpe-
JICJICHO MOJIOXKEHHE HauaJja IMOJIOCH. B. K.

C‘/é-/‘ggé'/:_/g/ NG
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105: 123261¢ Mid infrared diode laser spectroscopy of transient
species. DNavies, P. B. (Dep. Phys. Chem., Univ. Cambridge,
Cambridge, UK CB2 1EP). NBS Spec. Publ. (U. S.) 1986, 716,
211-22 (Eng). Mid-IR diode laser spcctrosco{:y was used to detect

* 0

the transient species AsH, SiH, CO+, HC nd H;0* The
modulation technique cxhﬁm;emcluao: (T) Zeeman mB'delntion (of -

paramagnetic species); (2) frequency modulation of the laser; and (3)
concn. modulation of transients produced in discharges. . 3

@@ @
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jj/zz 10 J156. Kpusble NOTeHUHANLHON 3HEPTHH, PacIlenJIeHHs

B HYJEBOM TOJie M H3JyyaTeJbHble BPeMeHa JKH3HH JIJs:
HusKonexauwux cocroanuit AsH. Potential-energy curves,
zero-field splittings, and radiative lifetimes for low-lying
states of AsH. Matsushita Toshio, Marian Chri-
stel M., Klotz Rainer, Peyerimhoff Sigrid D. «Can. J.
Phys.», 1987, 65, Ne 2, 156—164 (aura.; pes. ¢p.)
Hesmnupuueckum MerogoM CCIT MO JIKAO c yuerom
B3aHMOJEHCTBHA OOJBLIOro uHCAa KOHGHrypauuii B GasH-
«cax rayccoBbX ¢-unit 14s13p6d/9slp, crpynnuposannom B
12s10p3d/3s1p, u 14s513p6d1f/9s2pld, crpynnuposannom B
12510p3d1f/3s2pld, uccnenoBaHO 3IMEKTPOHHOE — CTpOeHHe
u(/[/) AsH B Hu3KoJexalux BO30YyxACHHBIX COCTOSHHsX. IlpH-
BeleHbl MOTEHL. KPHBBIC, BEJHUHHB PacUlClVICHHSt B HYyJe-
BOM roJie, H3JayuyaTeJbHble BPeMeHa XXH3HH, CHEKTPOCKOMHY.
NOCTOsIHHBIE, BEPTHKAJbHbIE SHEPrHH H MOMEHTHI NepexooB.
Tloapo6Ho oOCy:XaeHa NPHPOAA MNEPeXOAOB H  BJAHSIHHE
CNHH-0POHTA/IbHOrO B3AHMOAEHCTBHS, a TaKke 3(P(eKTH
Pe/IATHB. MOMPABOK. B. JI. JleGexnen

C%é)/(?)f%lcgl N/0O
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197 13166m -Potentinl-energy : curves, zero-field: splittings,
-}td radiative lifetimes for low-lying states of arsinidene’
-,_.MI).- Matsushita, Toshio;. - Marian, Christel M.; Klotz, Rainer;
Pegerimholl, Sigrid D.  (Univ. Bonn, D-5300 Bonn, 1 Fed. Rep.
$er). Can. J. Phys.. 1087, 065(2), 155-64 (Eung).: Largc-scaFc
2-CT calens. in an AQ basis ¢at contg. up to f functions on As and
H were employed to study the polential-enerpy curves of the
£iX13-, alA, b13+), the ¢ =, and the = —= o317 states; a large no.

of ¢ — ¢* states; and the lowest = — 3, p Rydberg serics.” The 0 = 0* |
mé j . &W/n “tes are strovgly repulsive £nd exhibit numerous interactions with'

; R};dbcrg members causing predissocn. The probabilities for the-

MW } m&&g sin-forbidden tranaitions from b1Z+ and a'd to the X3Z- ground

sle and the zero-field splittings of the X3Z- and A1 states were

% . 8 m b&; eraleated by employing.a variational perturbation scheme in which
0 /0 ) e sero-arder wave functions are MR-CI expansions, The perturber;

2 — - 2ats are detd. by their spin~orbit interactions, which were caled. by
Wi{‘f 0 [ ZZM axploying the Breit-Pauli 1- and 2-clectron: spin-orbit operator.

T radistive lifctime: of the X+ state is 0.25 ms, whereby the

? . s . . . 2
/}ﬂb{g—fwéﬂéfé Sminant mechanisms e deactivation to the mu = &1 component.
/ o'parallel transition is much weaker. The lifetime of a!d is 22 ms,
whereby the process 1Ae=X3E-x1 is. favored. Both 0-X and a-X

G«A-/gg%,ﬂ//t/,z




Mamsition. borrow their intensity’ primarily. from the AMI-X=-.
arsition ‘and, furthermore, the 111-a'A and higher®!1 state!

llewed transitions. . The probability for the quadrupole b-a'
ion is 3 orders of magnitude smaller than the b-X transition.
12t zero-fiald eplitting of the X7E- pround state is 101.4 cm-1, -and
e fine-structure splitting between the 2, 1, and 0* components of
Y AN state is 544.5 and 674.4 cm-), resp., in roed accord with
;'-"N. results; whereas the caled. A doubling of the 0+-0- fine-structure
#wels of the A3 state (35.2 cm-! vs. 44.72 em-1) is too small. The
dpendence of spin—orbit cffectz and transition probabilities on AO
“iels sets and’ relativistic corrections to the zero~order Hamiltonian
¢ discussed. - Lifetime calens. for ¢pin-forbidden processes in 1st-
4 2nd-row mols, can be extended to systems with considerable
fia-orhit interactions.
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5B51040. IpumeHenuss MeToma 3JeKTPOHHOrO nponara-’
TOpa a5 pacyeToB CPoAcTsa k anektpony AsH, SeH, Br,
SbHj, TeH u J. Apfp]ications of electron propagator theory
fo the~electrom affinities of AsH, SeH, Br, SbHj, TeH,
and 1. Ortiz J. V. «J. Chem. Phys.», 1987, 87, Ne 3,
1701—1704 (aura.) :
OnpeneneHnl  BepTHKadbhble . [IT,  HOHHM3aLHH aHHOHOB
AsHy, SeH, Br, SbHy, TeH u J, npuusithic paBHBIMH COOTB.
BeJHYHHAMH CPOJCTBA K 3JIEKTPOHY HelTp. cucteM. Boumo-
Bbie (-IHH NMOCTPOEHB C HCMO/MB30BaHHEM Ga3HCOB Pa3fiHy--
}4 HOil Pa3MepHOCTH, BKJIOYAIOUIHX OPOHTAMH S-, p-, d- H
77 €

f-thna. Hek-psle BHUYHCJEHHS MpOBElEHH C 3¢ peKTHBHEM
ocroBHbIM IIr. [T HOHH3AUMH HailleHBl METOAOM S/M€KTPOH-
HOro npomararopa. Pe3y/bTaTel cOmocTaBJIeHsl C KCMEPHM.

/
- AaHHBIMH, Ha OCHOBAHHH Yero CAEJAaHO 3aKJIOYCHHE, YTO
j 7 NOrpelHOCTH pacyeTa Haxoasarcs B npegenax 0,2 3B.
Ilpeackasano 3HaueHHe CpeficTBA K  3JeKTPOHY SbH a1

A7 127 9B. ~, _ A. B;Heu_).'xm‘
X 1289 16 nvS T4 B A LT



13 B1091. $OTOMOHH3AUHOHHOE MaCC-CMEKTPOMETpPHYEC-
koe uayuenne AsH, (n=1-3). Photoionization mass
spectrometric studies of AsHj (n=1-3) [ Berkowitz J.
/| J. Chem. Phys.— 1988.— 89, Ne 12.— C. 7065—
7076.— Aura.

Meronom ¢orononnsan. MC oxapakTepH3oBaHbl pajHKa-
as AsH._u AsHj, BosHHKalOllHe B pe3yJjbTarte B3auMoeit-
creiisn AsHs; ¢ H: Anua6arny. IIT HOHH3AUHH I3THX va-

crun cocrasasior 9,641+0,08 (c o6pasosammem AsH+,

xM,) u 9,443%0,007 (AsHp+, X'A;) 3B coors. [Ilpu:

ﬁ ' monnzauun AsH; Bosnmkaior Houm AsHst, AsHp+ Hi
0

}j{/[ m 31697 /9648

AsH+ (B pesyabrate mortepu Hj), sHeprum mnosiBaenns

K-pux pasin 9,8240,01, 12,69:40,01 u 11,295+0,05 3B.

[lo H3MepeHHHM = JAHHEIM  PaCCUHTaHBL KOHCTaHTH

Do (H:As—H), Doy(HAs—H) =u Dy(As—H), paBHule
749+0,2, 66,540,2 u 64,607 kxai-moab~', coots.

Jlas npeAcKasaHHs STHX BeJHUHH, @ TaKXe 3HaueHHit

7L.Z /A'/? SHEpruil JHCCOMHAUHH B JApP. THAPHAAX SJEMEHTOB 2-r0
’ H 3-ro mepHojoB MoxeT OHTb  HCHNOJb30BaHA  MOJAENb
onaapaa—XapAHHra. II. B. 3aropeBckuit

X-198G w13 L H
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i 7110: 124505¢ Photoionization mass spectrometric studies of!
arsinidene, arsino, and arsine (Aslla (n = 1-3)). Berkowite, Ji
* (Chem. Div., Argonne Natl. Lab., Argonne, IL 60439 USA). J. Chem.:
; Phys. 1988, 89(12), 7065-76 . (Eng). The photoion yicld curves of:
(" the free radicals AsH and AsHs, prepd. by the reaction of H atoms’

with AsHa, were measured. The adiabatic ionization potential of:

AsH (forming AsH*, X2IIi2) is 9.641 * 0.008 eV. Autoionizing,

Rydberg states were obsd. and analyzed to converge to an «42- state

lying 1.94 eV higher in energy. The adiabatic ionization potential of

AsHz (forming AsHa*, X1A))is 9.443 £ 0.007 eV. The 3B; state of;

/ AsHat is conservatively estd. from the spectrum to lie 0.60-1.46 eV

Vé[& f[) m// higher in energy, with the lower figure expected to be close to the;
true value. In addn., the ion yield curves of AsHat, AsHa+, and AsH¢+!

—_— from photoionization of AsHs were measured. From these measurements,

74 the adiabatic potential of AsHa is 9.82 % 0.01 ¢V, the appearance’

C ﬂ 2 potential of AsHut+ (+H) is 12.69 % 0.01 ¢V, and that of AsH+ (+H,)

) / i1s 11.295 + 0.05 eV. . The latter 2 measurements, when combined

) with the corresponding ionization potentials, yield Do(HeAs-H) =:
74.9 % 0.2 kcal/mol and Do(HAs-H) = 66.5 # 0.2 kcal/mol. The:
value of Do(As-H), as deduced from these measurements, depends:
upon an accurate heat of atomization of AsHa, which in turn requires

A]
8/4/,?37.‘7/_/_{_0/ 'V/(./



an accurate value for AH°np(As,g). An anal. of alternative values is
presented, from which Do(As-H) = 64.6 = 0.7 kcal/mol (2.80 £ 0.03 !
eV) is obtained. When these stepwise bond energies, and earlier,
results on PH. and NHa, are compared. with the semiempirical |
model, the largest discrepancy occurs for NHa. An anal. of successive,
ionization potentials Pn, PnH, PnHz (Pn = N, P, As), and also Ch,;
ChH, ChH2 (Ch = O, S, Se) based on the same philosophy again:
shows a large departure from prediction for the first row clements,
but fair agreement for the sccond and third row hydrides. The
deviation of the first row hydrides from the Goddard-Hurding model
is attributed to the substantial ionic character of these systems.

~
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12 b1039.  CneKTPOCKONMHUCCKHE TMOCTOSIHHbBIE M TNOTEH-
uHaabHpie Kpusne 16 snexTponuwix cocrosuui AsH. Spect-
roscopic constants and potential energy curves for 16
electronic states of AsH / Balasubramanian K., Nanne-|
gari V. // J. Mol. Spectrosc.— 1989.— 138, Ne 2.— C.
482—496.— Aura. . |
PaccunTaHn NOTeHIHaJbHHE KPHBHE H KPHBHE IHIOJb-
HOro MOMeHTa 16 HH3KOJIeXalHX 3JeKTPOHHBIX COCTOSHHIY
AsH. Pacuern npopefienst B Gasuce (4s4pdd) nas As u'
(5s1p/3slp) nas H muorokomdurypau. Metolom CCIT
B NOJMHOM aKTHBHOM MpPOCTPAHCTBE H MCTOJLOM KOHGHTY-!
pall. B3aHMOJCHCTBHA 2-TO MOPSAKA ¢ 3G ¢EeKTHBHHM peas-|
tuBicTckHM IIT ocToBa. PesysbraTh corsacyiotes ¢ ske-!
NepHM, AAHHBIMH [/ Ha0JI0faeMBIX COCTOSIHHIL; NpeacKa-
3aHH X-KH |l cnekTpajbHO He H3YYCHHHX COCTOSHHIL I'Io-f
JIydeHH KOHCTAHTH CHHH-OPGHTAJbHOTO B3aHMOXENCTBHS
B cocTossnnax X32— n A%, oueHeHo A-yABOeHHe B COCTOS-
Hun A3[l, oGbfCHEH MEXaHH3M NpeaHCCOUHAUKH 3Toro
cocrosiiusi. B pacuerax c¢ GasucoM, JononHeHHmM 4f
¢&-uuamu As, noayueno 3uauenne D.(X3Z~)=271 3B,
cornacyioumeecs ¢ sxkcnepuM. (2,80). Ilposesen kauecrts.
aHaJH3 MHOTOKOHQWrypau. BOJMHOBHX dynkumit AsH.

{




om 3375F 1939

(’?}1195.’ CrieKTPOCKOMHYECKHE TOCTOSHHBIE H KPHBHIE N0-
CHUHAJBHOH 3HEPrHH AJs 16 3NEKTPOHHBIX COCTOSHHI
AsH. Spectroscopic constants and potential- energy cur-
ves for 16 electronic states of .AsH / Balasubramani-
an K., Nannegari V. // J. Mol. Spectrosc.— 1989.— 138
Ne 2.— C. 482—496.— Anru. K

Heamnupuueckum Merogom CCIT MO JIKAO B pesATHB ;
NpHOJIKEHHH B MOJACJH TOJHOTO aKTHBHOTO npoc-rpaucm;{ ‘:
C ydeToM KoHOHIypal. B3aHMOJEHCTBHI BTOPOro nopsikal
HCCJIElOBAHO 3JeKTpoHHOe cTpoende AsH B 16 coctosmn-'
ax. Haipeno 11 cBazanHuX coctosuuit. ITpuBesenn AaHHH.
cBsi3efl, KojeGaTebHble YacTOTH T, SHEPTHH NHCCOLHALMH,,
JAHMOJbHEIC MOMEHTH, NpOBeJeH aHaJH3 3aceseHHOCTell.
IOas ocHoBHOro X3%— cOCTOSIHHS JJHHA CBA3H  HaiigeHa’
pasuoit 1,528 A (axcnepum.  3nauenne 1,535), uacrora.
2194 cm~! (2130), sueprus amccounaunn 2,71 3B (2,80),
Aunoapuniit Moment 0,81 en. eGasi. HMutepnperipoBannl
OKCMEpHM, AaHHHE II0 TNPEIHCCOUHAUHH H  A-YABOCHHIO,
ans cueremt AMI—>X°Z-. . B. JL. JleGenes
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SO 242776d Spectroscopie constants ond patential enevyy |
curves for 16 electronie stites of arsinidene (Asii). s ‘.»,nb.‘.r ,m.;
i ‘\-::nr.q_:nri, V. (Dep. Chem., Arizonn S(.zt(- Univ., ']cm;,., AL
1691 USA). J. Mol Speetrose. 1889,

a8 3502), 582 a6 (Bt
tivistic complete eetive space mulli-confi; 'umuon 'SCF (CAS-SCL)
i \‘.vr} by full sccond-order CL(SO-CI) calens. was carried oul 'mi
16 ¢lectronic staies of Al Among these are found 11 bound states!
jor which spee troscopic consts. are reported. Potentiel cneryy curves)
of 1l 1 ocleetronie xln(( are computed.  Spectroscopic consts. of 9
#¢ electronic states of AsH which are yc' to be ohsd. arc rcp',rtcd..
J{A g The exptl obsd. predisscen. and A-doubling in the A2l <= XNax-!
: ‘sh aare explained based on theor. polentiz) energy curves. The!
dipole moment curves for the low- lying states are presented. The!
d " ture of the low-lying electronic states is an: .ly7cd through CI \vwc‘
é %L/(/ /y‘ fc\'n tions «nd Mulitken population analyses. ‘T'he theor. spee Ln,

s. of the X32- otate are Re = 1.528

onsils. 528 A, we = 2194 cmel, D, = 9. i
0067/}%} LW@& ,.\, #e = 018 D, in excellent agreement w ith the upd velues uf R

/4. 520 :‘., we = 21 30 em-1, and De = ¢

/}QVW’ 2.80 eV. o
¢.A.1999, 111, v 6
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114: 32257c_Spectroscopic observation of the b 1S+ — Xs3z-
transition of arsinidene (AsH).. Arens, M.; Richter, W. (I. Phys.
Inst., Rheinisch-Westfael. Tech. Hoch Aachen, 5100 Aachen, Fed.
Rep. Ger.). J. Chem. Phys. 1990, 93(10), 7094-6 (Eng).
Emission lines of the biS+—X3Z- transition of AsH radicals were
detected in the fluorescence of a d.c.—glow-discharge of arsine in’
hydrogen. From measurements of line positions of the 0,0), (1,1),
and (22) @ branches and the (0,0) P and R branches, the mol. consts. '
of the biZ+ state were detd.: Te = 14173.0 cm-1, Bo = 7.2467 cm-1, Do
= 3.1528.10-¢ cm-l, we = 2213 cm-!, wexe =47.5 cm1, re = 152.937 pm. |

{o-X2
L, ede, fe, 8
oA 1990 11Y, Ny
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. 125:260038q The a!A — y3Z- transitions of AsH and AsD. Beu-
tel, M.; Setzer, K. D.; Shestakov, O.; Fink, E. H. (Physikalische Che-
mie—Fachbereich 9, Bergische Universitaet—Gesamthochschule Wupper-
tal, D—42097 Wuppertal, Germany). J. Mol. Spectrosc. 1996, 178(2),
165—171 (Eng). Emission spectra of the alA — X2Z- transitions of AsH;
and AsD were obsd. in the near—IR spectral region near 1.39 um. The
AsH radicals were generated and excited in a fast—flow system by reac-.
tion of As vapor with H or D atoms. The near—IR chemiluminescence
was measured with a Fourier—transform spectrometer equipped with a-
sensitive Ge detector. Analyses of the bands have yielded the following:

! = Y spectroscopic consts. for the alA state of AsH (in cm~?), where the nos.,
% A - in parent’ieses are the std. deviations of the parameters: T, = 7216.84-

(12), we = 2179.77(20), wey, = 37.69(7), B, = 7.3297(9), and D, = 0.00033.

C.f. 1996, [LE N o
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127: 312564w Rotational spectrum of the AsH radical in its alA'’
state, studied by far—infrared laser magnetic resonance. Hughes, -
Rebecca A.; Brown, John M; Evenson, Kenneth M. (Physical and
theoretical Chemistry Laboratory, Oxford, UK OX1 3Q2). J. Mol. Spec-
trosc. 1997, 184(2), 454-459 (Eng), Academic. The rotational spectrum !
of AsH in its metastable alA state was recorded using a far—IR laser
magnetic resonance spectrometer. The AsH radical was produced inside
the spectrometer by the reaction of arsine (AsH,) with F atoms, Hyper-
fine splittings from both 73As and 'H nuclei were obsd., and anal, of the i
spectra yielded accurate values for rotational, hyperfine, and Zeeman |

Parameters. = = o

C.p. 1997, if

W
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128: 198108u The spectrum of arsenic hydride: An ab initio :
configuration interaction study employing a relativistic effective !
core potential. Alekseyev, Aleksey B.; Liebermann, Heinz—Peter; Hir- |
sch, Gerhard; Buenker, Robert J. (Fachbereich 9—Theoretische Che- |
mie, Bergische Universitat—Gesamthochschule Wuppertal, D-42097 !
Wuppertal, Germany). J. Chem. Phys. 1998, 108(5), 2028—2040 (Eng), H
American Institute of Physics. An ab initio CI study including the spin— { ]
orbit interaction is carried out for numerous valence and Rydberg states
of the AsH radical by employing a relativistic effective core potential for :
the arsenic atom. The computed spectroscopic consts. are in good agree- .
ment with corresponding exptl. data, with a tendency toward a slight |

overestimation of bond lengths (by 0.01-0.02 A)and T, values (by 450— '

foi- toen:

LA 1998, 148 W#b




550 cm~1) for the lowest singlet states. Measured spin—orbit splittings
for the X 32— and A 31 multiplets are also accurately reproduced in the
present calcns. and the Q=0-, 1, and 2 components of the latter state
are strongly predissociated due to spin—orbit interaction with the cor-
responding components of the repulsive °Z" state. Dipole moments u(v
= 0) for the lowest—lying X 3Z-, a 1A, and b 1Z* states, all arising from
the ...0212 electronic configuration, are computed to have small (e.g.,
0.1266 D for X; 3%o-*) and nearly equal pos. values (As—H+ polarity).

This finding was used to explain why the partial radiative lifetime for
the parallel b—X; transition (r, = 44 ms) is much longer than that
(1,=0.95 ms) of the perpendicular b—X;. The lifetime of the a 1A state |

is 97 ms, significantly longer than that of the b 1Z* state, while the A

3[] substates have much shorter lifetimes (<1 us) for radiativ_e decay to !
the X 3 ground state. A no. of other bound states and avoided cross-
ings are indicated in the calens. which may be of relevance in future '

exptl. studies of this system.



