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8 b24. Hccanenopanue norennuana B3aHMOJEIHCTBHS
\He u Cl+ meropom Xaprpu — doka. Hermann K,
Bagus P. S. Hartrce—mFock study of the interaction
potential of He and Cl+. «Chem. Phys. Lett.», 1976, 44,.
Ne 1, 25—29 (aura.) ;

Meronom Xaptpii — Poka B 006JacTH 3HAYCHHIT MEKD-
qaepnoro paccrosinust R or 5 npo 10 aT. ea. paccuntanst
JTIOTEHIHAMbIbIE KPHBbIe CBs3anubix cocrosmuit 371 n 32—5

« cncremul HeClt. Basncuulit naGop coctos M3 Crpynmipo-

! {  pannbix TTayccosblX ¢ymkuuiic s- n p-tina. Paccuntanoe
"¢ sTHm Ga3HCOM 3navcHHe TNOJsIPH3yeMocTH o aToMa He!
cocraBasier 1,316 aT. e1. mo cpaBueHHIO C JKCMEpHM. Be-!

anyunoit 1,384, TToxkasano, uto npi Gombmnx R paccyn-

Tannble NMOTEHUHAJbHLIC KpPHBBIE OOOHX: COCTOSIHHII COBMHa-

na10T ¢ (ynKuieii,onucwpaioueii _gg—ll?)}onpﬁcmyxouie_e]
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‘paaivodeiictere V=—0o/2R%, Tax uto maiifenisie B Xapr-
PH-DOKOBCKOM TPHOJIIZKENI  S1epri, AMccouHalI B~
JIA10TCST B JaNHOM cJyyac TpaBHJbHBIMIL Tpopeneiibl_
OlCHKI KOJeGaTeJbublX yposueil sHeprui Jsi obonx co-

crosnuil. 3nauvenye uepriuu auccoun

amnn Do st OCHOB-

noro coctosinus 3II mosayueno paBibIM 0,265 . KKaJ1/MOb.

TlocTpoeiitt KapThi 3JIEKTPONIIOI 10T

HOCTH, H3 K-pBIX CJC;

‘7yeT, YTO TpH PaBHOBCCIOM R=5,68 ar. en mne naGamo- "
TAeTCS KaKOro-nmGo H3MEHeHust pacnpeac/entiis 3JIeKTPOII*
110{f MJIOTHOCTH COCTABJSIOULIIX aTOMOB H CIHHCTBCHIIBIM
3(peKTOM B3aHMOMLCICTBIS qpasieTest  1ek-pas aedopma-
vuna  1s-op6utann He. Yuer cnin-opGHTANbIOro  B3aiMo-
meficTBHS He H3MEeHsieT NoJoXKcenie hlllllll)inKaBll 31EPriio;

. ANCCONHALI__OCIOBIOrO_COCTOSIINA.

. B. Hemyxin

-
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86: 79058y Hartrce-Fock study of the interaction potential

of helium and atomic chlorine(1+). Hermann, K;; Bagus, P,

S. (IBM Res. Lab., San Jose, Calif.). Chem. Phys. Lett, 1976,

£ 44(1),.25-9 (Eng). LCAO-SCF calens. of the HeCl* interaction |.
potential show that this  mol. ion in its ground 31 state is

slightly bound at ~3 A sepn. with a Hartree-Fock dissocn.

. “energs of Do = 0.26 keal/mol. The ground state values.remain

% , ® unchanged when spin-orbit coupling is taken into account. The
0 ! main contribution to the attractive part of the potential is due to
an induced dipole-point charge. interaction.  There is no

7 i )
J 2 ~indication of a chem. bond being formed at the equil. distance as
/5&, tm% shown by charge-d. plots: S
Jele€ EC7

O 972 or%



Yo+t FY-1629 7~ -
N )5 52,  XapTpu-OKOBCKHiT anaju3 NOTEHUHana B3aH:
oneiicteuss Ile u Cl+. Hermann K, Bagus P. S.
. = artree-Fock study of the interaction potential of He and
S Ql+. «Chem. Phys. Lett.», 1976, 44, Ne 1, 25—29 (auru.)
Menox *caMocorjacosanitoro monst Xapmpi—®oxa mc-

W"D nosb3oBan AJst pacuera -motenu. kpusux 311 1 3T~ p3ammo-| -
aciicrBylownx yactiy He+Cl*. Haiigeno, uto 3TH Kpubbice|
W HMeIOT MunnMyMbt. Dugprinsi_anccounawt Do anst cocros-;
s 311 cocraBaser 0,26 KKaJ!}MOJIb, a paBloBecHoe Menn,'-{
;/ Z;mcpuoc paccrosinne pasio ~3-A. Haiineno, uro npum'-:) .
: . JKeHHe yacTHL o6YyCJIOBJICHO B3aHMOACHCTBHEM 3apsiaa ¢ Ha-' -
Bb. ®. Topaneu|

* BCICHHBIM JHIOJCM.

N

w9 N5




TSIV TITECEST N P TR ITCT I W R e 4.;0."4&«-'*111“'-""—"“-"" wm‘vi
i i 2 7/25 i
! SoseB. 7252 40892 5 ]
! Ch,Ph,TC’ -‘2(%? A{ ﬂfyy‘Zﬁdf |
"kz—-— o . = ST —-m..rr-.:nm;nrn LI "“}
: o ]
H o :
3 nﬁ&ﬁﬁé,MwaK” waeﬂ.. SR B
{ Ferulsive™poténtials for Cl--R and Br=-R

{ (E=He, lie, and Ap) derivpd IlOm cwam
%e:;uriments.

~

J.Chem,Phys.",1976,6l 1 8, 2446-3ulq
\anrsi.) '

!

|-

x
1
]

~ Drde s >
..r....\..l‘“*r.zbr"“ A ST o
o e O “%ddtym‘vvm
£(\1 - "\ e g 5 vSOOXS VAL L & ¥a
(SR ()C8 ’ ("3 v F .
L .

i IR WA A
T LERNG L NG E IR T17 S W RETI08 TR L £ TR O T

TIXTTTIURLY ey

P

 sonamsmusdces e sn s e [R5 RE 7]

73
R RSN AT




Up+HEC

[ézfg/w . efY3563a / 1577

/%%&é‘é@é Sevd )
J Glenr /%%{ e

A/; 208.(—-(72 ‘ ' d

p



He-Hee [ermoeecee 7 — | %
_ ( | 2
éﬁw;;/% . .
- . g, 22, 77O
. "
2y sz




Hell /959
| géafé/éol/@ N /] /orrou
W&W 7.V, et 2l
oo, (s Sk -
it g 0%%7; gwfcw /9’779//95{5)

272 %W‘W 49.
/e AL )



-

cectt O
Lo pee) Qg s
STt peLtr i@ -

/983

22 B1067.  Hccaenosanme MOHH3auNn  Tewsinnra ('
atomamn He(23S) meropom IEKTPOH-HOHHBIX connaneﬂlifl

Investigation of penning ionization of Cl, by He(23S)
by means of an electron-ion coincidence technique;
Kischlat Walter, Morgner Harald, «Z Phys.»,
1983, A312, Ne 4, 305—313 (aura.) ‘

MeTtonoM  3/IEKTPOH-HOHHBIX COBNajeHHIL HCcalen0BaHa
cicrema He(23S)—Cl,. Ilyuok MeTacTaGHBbHBIX aTOMOB
)remm co cpeaueil sHeprueit 120 M3B nonyuanm ¢ nomo-
IUblo KaTOAHOrO paspsifia; AJSt PErHCTPAUHH HOHOB HCMOMD-
30BaJICsl BPEMS-MPOJICTHEI Macc-CEKTPOMETP, 3/MEKTPOHH
ACTCKTHPOBAJIHCh CNGKTPOMETPOM C TOPMO3SILHM noJey.
[Tlpencrapnens sHepretHu. cneKTphl SJIEKTPOHOB, 06pa3yio;
lunixest npu nonusaunu IleHnnnra, a Takke cnekTpw copna-
nennit ¢ HoHamu Cly+ u Cl+. Has TOJIyYeHHST (POTOIIeK-
TPOHHBLIX H (DOTOHOH-(DOTO3JIEKTPOHHBIX CIEKTPOB Cl, wmc-

X /985/,/_9/ NLL .



nosb3oBasock Haiyuenie 548 A renmesoro paspsaa. B CH-,
cTeMe HACHTH(QHUHPOBaHH 3 mpouecca: nNEeHHHHIOBCKas
KOBaJIGHTHAsT HOHH3ALHs He(23S)+Clz—>He+Clz +-e, wou-
HbIil KaHaJl NCHHHHTOBCKOH HOHH3alHH He(238)+Clo—>
—Het+Cl;=—He+Clo*+e (1) Bo36yx enne Clp—
—Cl** ¢ nocsepyioueil AHCCOLHAUHEi H aTOMHOIl aBTO-
nonuzanmueii Clg**—Cl4-C1**—-Cl+-Cl++e (2). IIposenen
MOZeJIbHBII  pacyeT, BOCNPOH3BOASILHII  pacrnpeneseHHe
3JICKTPOHHOIT 3HeprHH B mnpouecce (1); onpenesena ray-
6HHAa HMOHHOrO ana_Het+4Cl,~ no OrHOIIeHHIO K,
KOBaJIeHTHOH KoHpurypauun He(23S) +

IMokasano, uro npoueccu (1) H (2) oﬁyc.nou.neuu ommM
MeXaHH3MOM. H. W. Bytkosckas’
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)anuux BO3MylleHHit GecKonewuHoro nmnopsaka. Energy le-

'BAaJbCOBHIX KOMIIJIEKCOB ABYXAaTOMHBIX CTaGHJBHBIX MoOJe-

16879 /983

18 B1160.  YpoBuH SHepriu 4—pOTQAUCCOUMALHS BAH-
ep-saanbcosa Kommiekca He—J; B npuGamuxeHHH Bhe-

vels and photopredissociation 'of the He—I, van der
Waals complex in the IOS approximation. Segcv Elj,
Shapiro Moshe. «J. Chem. Phys», 1983, .N'°8
4969—4984 (aura.) .

CdopmyanpoBana  Teophst (POTOAHCCOLHALHH BaH-Iep-

KyJ C aToMaMH HHEPTHbIX Ta3oB. {oroanccounanus mpo-
TEKaeT B JBE CTajiH — 3JeKTPOHHOE BO3GYXKIEHHE ABYX-;
aTOMHOIT  MOJIEKYJILI, 3a K-DBIM cCJelyeT KoscGaTesbHas,
npexmccounnauus KoMmiexca. PopmanpHoe TpPHMeHeHHe
TEOPHH K pacueTy (OPMBI JHHHH (DOTONHCCOIMAL. CHNEKTpa;
TpeGyer 3HaHHA KoJeGaTeJbHO-BpallaTeJbHBIX  (DYHKIUHIY,
KOMIJICKCA B OCHOBHOM M BO3GYXKJEHHOM 3JIeKTPOHHOM co-!
crosHusix. Jasi HX pacuera Tpepsaraercss NPHGJHKeHHe.
BHE3ANMHBIX BO3MYLIEHHIt GECKOHEYHOTO MNOPAAKA MO OTHO-/
LIEHHIO K BPAIUCHHIO ABYXATOMHOH MOJEKYJB B KOMIJek-'

X /983,19, m/8 -



ce. JIas CBS3aHHBIX  COCTOSIHH{ 'KOMIIJIEKCA  OCHOBHOTO |
SJCKTPOHHOrO TepMa 3TO NMPHOJHIKEHHE CBOAKTCH K anu- -
abaTHY. NPHGJIHKEHHIO OTHOCHT@JIbHO JHOpalHit | 3atop-!
MOKCHHEIX BDAlUGHHIT B KOMIJEKCE NPH  [OMONHHTOALHOM ||
[IPEAMNOJIOKEHHH O COXPaHEHHH TIPOCKUHH YIJIOBOTO uo.\aex-}
Ta MOJIEKYJILl Ha JIHHHIO CTOAMKHOBeHuit. Has cocTosmmmir B|
CIUIOWINOM CHEKTPe BO3GYXACHHOTO TEPMa OHO COOTBETCT-
BYeT BHIUHC/IEHWIO QYHKuMit paccesnus mpi. ¢HKCHpOBaH-
HOM YIVIE y MEXIY BEKTOPOM MeXbSAepHOro pacc-romnmi
ABYXaTOMHO/l MOJICKYJIl  H BEKTOPOM Mex 1y CTaJKHBAIO- |
IHMHCA mapTHepaMit. B stoM npu6auixennn TnapuHanabHbe;
CeUCHHS  (DOTOAHCCOUMHALUMH M3 HAYaJbHOTO  COCTOSHHS
KOMTJIEKCA B KOHEYHOE COCTOsIHHE ¢parymenToB. BHpaxaer-'
Csl uepe3’ aMIHTYAy (OTONAHCCOMHALMH KOMIJeKca npu'
¢uxcupoBanHoM yrie y. Teopuss npumenena x pacueTty'
CneKkTpa (POTOAHCCOLUHAUNH KoMmiekca Jo—He B obaacth:
yacror 17,430—17 450 cM~!, k-puiu COOTBETCTBYeT mepe-
Xox B cBOGOAHOI MoJeKyJae J, H3 OCHOBHOroO 3/IeKTPOHHO-
KoJe6aTe bHOTO  cocrosiuns X'Zg, v=0 BO36yXKIeHHoe
coctosinne  B3II0+n, =15. B OCHOBHOM COCTOSHK:
KOMIJIEKCa " U151 HYJIeBLIX” KBAHTOBBIX uice.
aebauuit (koseGaHHs CBA3H J=J "
Ganna J,—He npu  ¢ukcupopamiom ) wumeiorcss ama——
Au6pai. ypOBHsl, HAjA K-PEIME PacmoJ
TOPMOJKEHHOro - BpauleHns.  Pynkuus
. g‘ommu OTBEYAeT DPa3MHITON JOKAJH3AUHH K.
-o6pasoit Konpurypanun. B BO36Y XK IeHHOM 5
Jubpai. NoTeHIHas ajlaeT y3Koil NoTeHUHaabuof
B T-06pasHoii KOH(DHTYPAUHH, OTAE]IEHHON OT NOTemuualb-
HOrO TMJATO  AMIst JIHHEMHOW KOHQHIYpaUHH HeGOoMbLIHNM
GapvepoM. B Takom morenumane HMeeTcst OAHO JIOKaJH30-
BaHHOE JHOPAU. COCTOSIHHE M J(BalK bl BHIPOXK/IEHHOE jJe-
JIOKaJH30BaKHOe cocTOsiHHe. HaGionennbie JKCnepnMen-
TaJbHO J1BAa NMHKA MOTJIOIUEHHS: COCTBETCTBYIOT MEPexonam
B STH  cOCTOSHHA, a (opMa (HOTOAHCCOUHALHOHHOTO
CNEKTPA ONpefe/eTcs, B OCHOBHOM, CKOPOCTbIO K0.1e6a-
TEJIbHOfl NpeaHccouHauln  KoMmieKca NOCPeACTBOM OJIHO-
KBAaHTOBOH Je3aKTHBAUMK Jp ¥ npeBpalleHus 3HEpTHH KO-
7e6aTe bHOTO  KBAHTA B 3HEPTHIO OTHOCHT. ABHIKCHMNS.
YKazan psag HHTep(EpeHI. 3(eKToB, CBA3aHHHX C HajO0-
KCHHEM NDAMOro H pe3oHaHCHOro (oTopacnaga i ¢ mepe-
KPHBAHHEM [BYX NMHKOB NOTJIOUIEHHKS, E. E. Huxutin
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’ 19 B4010. =~ CnexTpOCKONMS MEPEXOJHOr0  COCTOSIHHS !
npn nomomu anektponos. Peakuns He(2%S, 2!S) c Cla.
Transition state spectroscopy with electrons. Thé reacti+
on of He(22S, 2!S) with Cl,. Benz Arnulf, Morgner
Harald. «Mol. -Phys.», 1986, 57, Ne 2, 319—336 (aurua.) |

[Ipeanokena, YCOBEPUICHCTBOBAaHHAs TPaeKTOpHas Mo-
Ienb MeTofa MCCJELOBaHHS NepPeXOJHOro COCTOSIHHA B
P-LHAX 3JEKTPOHHO-BO30YXKAGHHHX dYacThU R* c Mosexy-
aamia Xp, [IT HOHM3AaLUMH K-PHIX MeHbllle,  4eM 3Heprus!
3JeKTpoHHOro BO36YKJeHHs napriepa. ‘Meron ocnos‘ani
HAa ONpefe/eHHH SHEPreTHY. CHEKTPOB 3JEKTPOHOB, ' BO3HH- |
KalOIHX NpPH ABTOHOHH3ALHH NEPEXOAHOTO COCTOSIHHS R* |
X,. B xau-Be mpuMepa paccMoTpeHo B3auMopefictHe He*
(238, 2!S) c Clp, npoTeKalollee Yepe3 ABa Pa3IHYHLIX MPO-
MexyT. kKomniekca: kopajentnuiit (HeClp) *—>He+Clyt +e

‘uan nonublii (Het+Clym) >He+Clo* +e. ITs notenunans-!

HoOft oHepruu GBUIA TOCTPOEHA Ha OCHOBE KPHBLIX MOTEHIH-!
anbHoit suepruu aas Clp, Clst, Cl;- u Het—Cly~ u pac-,
YeTHl MPOBOAMJIHCH JJIi SHEPrHH CTOJIKHOBeHH: 55 M3B.

X /98¢, /9 wn1G



Tpaexropnre pacuern XOpOIIO BOCMPOH3BOAAT CIEKTPHI
SHEPTrHH 3JIEKTPOHOB B 06jacTH 0—4,5 3B u noxasmBaior
CYIIECTBEHHbI BKJAJ aBTOHOHH30BAHHEIX npoueccos B
CNEKTPAX 3JIEKTPOHOB HH3KHX sHepruii. Iloxasano, yto as-
TOHOHH3AUHOHHLIT KoMmaeke He+Cly—. o6Gpasyer ctabuin-
Hele nonbt Cly*t ToabKO mpH YCJIOBHH, YTO Hepexoj npu-
BOAHT K oGpasoBammio  Cly* (X mam A). Ilpu uusxux
SHEPTHSIX B3aHMOAEIHCTBHS ABTOHOHH3AIMS OCYILECTBASAETC 1
Ha GOJIbIIHX PACCTOSHHSX r. YBeJuuenue SHEPrHH CTOJKHO-
BCHHA NDHBOAHT K CYIIECTBEHHOMY .H3MEHeHHIO cneKkTpa
SHEPrHil 3JIeKTPOHOB. . JI. 10. Pycuu
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104: 98681m The laser induced fluorescence spectrum of the'
helium chloride (HeCl:) van der Waals molecule. Cline, Josephl

1.; Evard, Dwight D.; Thommen, Fritz; Janda, Kenneth C. (Arthur
Amos Noyes Lab. Chem. Phys., California Inst. Technol., Pusadena,‘

CA 91125 USA).” J. Chem. Phys. 1986, 84(3), 1165-70 (Eng).
Laser-induced fluorescence excitation spectra of free~jet expansions

of He and Cl: were recorded. Spectroscopic features obsd. ~3.5 cm-1

to the blue of the free 3Cl: vibronic origins of the 7-0 through the

12-0 bands of the B3Ilg,+X1X,* system were attributed to the

. He3Cl2 mol. The obsd. spectra were well simulated by a T-shaped,
,,L rigid, asym. top model. The spectra showed homogencous broadening
dependent on the vibrational band excited. Predissocn. lifetimes

; %j were caled. and structural parameters were detd. by fitting the obsd.
W - contours. The distance from the He atom to the Clz center of mass

is 3.8 X 0.4 and 3.9 £ 0.4 A for the ground and excited states, resp. |

O
e.A1986,/0Y,~ I
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107; 143821g State-to-state measurements of the vibrationall
predissociation dynamics of helium-chlorine (HeCl:). Cline,i
Joseph I; Sivakumar, N.; Evard, Dwight D.; Janda, Kenneth C.|
(Dep. Chem Univ. thtsburgh thtsburgh PA 10960 USA) Phys.
Rev. A: Gen. Phys. 1987, 36(4), 1944-7 (Eng) Well-resolved
state-to-state data are reported for the vnbruuonulk predissocn. of s
rotational levels of HeClz2(B) with 8 vibrational quanta in the Cl-
stretching mode. The state resoln. is sufficient to clearly reveal the|
symmetry constraints on the dynamics as well as a node in the!
product—rotutlonul-state distribution. Pnnty—sclected excntntlon§
spectra are obtained which reduce spectral congestion and aid in the |
assignment of individual rovibronic transitions, . == - ]




KZ-—_% /ﬂ/ﬂ-ag?@ /G988
- W J%&J@ﬁ/j /(;, Bokm . Z.,

— ﬁg F]
Ty Chem. Prys. 198, £,
Vo, 6A99-6304.
Interaelion potentiols for
@Zﬂﬁ,&' (O —= ‘%W g4 /é&é&fé/‘z
Lon-1ere $84




%g Oy, 575779, 2580 9%

109: 179587 State-to-state vibrational predissociation dyxmmics]
and spectroscopy of helium culoride (IIcClz): experiment and

theory. Cline, Joseph L; Reid, Brian P.;  Evard, Dwight D,;

Sivakumar, N.; Halberstadt, Nadine; Janda, Kenneth C. (Dep.

Chem., Univ. Pittsburgh, Pittsburgh,-PA 15260 USA). J. Clwm.‘

“hys. 1988, 89(6), 3035-52 (Eny): . The structu:e and vibrational|

prediszocn. dynamics of HeCl» are studied by pump-probe speetroscopy;,

and by 3-dimensional quantum mech. calens. Parity selected[

excitation spectroscopy is used to confirm the essential features of]

the previous anal. of the HeCla B <«=+X laser excited fluorescence!

spectra. Product vibrations! and rotational state distributions are

rueasured for the v' = 6,8,12,20, and 24 levels of 1{eClz in the B st:xte."

é"‘ For the v' = 6 and 8 levels the dependence of the product state!
distribution on the initially excited rotational state is also measured)

Although the dissocn. dynamics are dominated by Av-= -1, V — T

energy transfer, several interesting effects are revealed by monitoring

the product rotational degrees of frcedom. Due to the symmetry of

the HeCl: potential, the parity of the initially excited HeCly

rotational state is conservcé) during the dissocn. dynamics. Even!

when_a single ipitial rotational state is excited, the obsd: product'

(?, /4 /%g/ f_%j/ /\/KO



‘rotational state distribution is bimodal. ‘The product rotational
distribution is nearly independent of the amt. of kinetic energy;
released to the product degrees of freedom. Three-dimensional
quantum rech. calens. using a simple potential energy surface are‘
remarkably successful -2t reproducing the details of the cxptl.‘
mcasurements. Only 5 parameters of the potential were adjusted to
calc. the. excitation spactrum, the. vibrational predissocn. product
state distributions, and the lifctimes of the excited siates. Anal. of
the dissocn. mechanism in termns: of 'simple models, however, is not !
straizhtforward. In particular, the impulsive, quasiclassical half-collision :
model is not comnatible with the obsd. independence of the product |
rotational state distribution from the amt. of kinetic energy which is [
released. The close agreement between state-to-state expt. and,
quantum theory on the HeClz dynamics shows that the shortcoaings
of more approx. theories are fundamental and cannot be attributed |
to lack of knowledge of the true potential energy surface. 1

(.
-
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15 51199. ~KoneGaTeabHbie W BpamarteabHble BOJNHOBHIE!

YHKUMH NS TPEXaTOMHBIX BaH-Iep-BaanbcoBckux mone-|

kyn HeCly, NeCl, u ArCl,. Vibrational and rotational wa-|

ve functions Tfor the triatomic van der waals molecules!

HeCl,, NeCl,, and ArCl,. Reid B. P., Janda K. C., Hal-|

berstadt N. «J. Phys. Chem.», 1988, 92, Ne 3, 587—593

(anra.) ) ) |

Moctpoens mnotenunanbhbie IT8 aas monekyn HeCly, |

NeCl, u ArCl,, o6aapaomux 7T-06pa3Hoii paBHOBECHO#

v(/{ ” . reoMeTpHY. KOH(Hrypauueil, B NepeMeHHHX R — paccros-,
N uusi ot atoma no uentpa macc Clo m @ — yros, obpasye-!
Muit nanpasaenneM cBssn Cl—Cl u Hanpasienuem oT|

LeHTPa Macc MOJeKyJH K aTomy. ITonyuennnie IIB Hcnonp- |

B

X 1988, (9 Np IS



30BaHBl AJ51 BapHal. pacyeta KojebGaTe/IbHO-BpallaT. ypoB-
Heil JHEPrHH H COOTB. HM BOJHOBHX ¢-1muH. IToxpoGuo
oGeyxaensl  0cOGEHHOCTH  BO3OYXAEHHHIX  KoJseGaTesb-
HO-BpaIlaT. COCTOSIHHI H3yYECHHBIX MOJIEKYJ.

B. B. IlaBnoB — Bepeskun
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) 7190. KoneGatenbnbie M  BpaulaTenbHbie no.vmoaue1
GYHKUHH TPEeXaTOMHBIX  BaH-AEP-BAaNbCOBbHIX ~ MOJEKYJ:
HeCl,, NeCl, u ArCl,. Vibrational and rotational wave!
functions for the (riatomic Van der Waals molecules:
HeCl,, NeCl,, and- ArCl.. ~Reid B. P, Janda K. G,
Halberstadt N. «J. Phys. Chem.», 1988, 92, Ne 3, 587—
593 (aura.)
Paccuntansl  KoseGaTeoibHble H BpallaTeJbHble ' BOJH.
@-UMH W SHEPreTHY. YPOBHH BaH-1€p-BAaJbCOBBIX MOJeEKYJ
HeCly, NeClp, ArCl,. Iasi onmucaHus B3aHMOJEHCTBHSA MO-|
; TIERY bl T ¢ artoMoM HHEpTHOro ras3a HCMoJb30Banach
‘L[/) * KOMOGHHHPOBaHHasi TOTEHW. ¢-Uud, 6aH3Kas K PpeaJsbHOil.
IMoka3aHo, uTO C BaH-Aep-BaaNbCOBBIMH CTeNEHSMH CBO-
Gonbl cBi3aHBL ABA KoJeOaTeJbHBIX IBHIKEHHS: BaJEHTHOE
(H3MeHeHHe DAcCTOAHHA OT LEHTPa Macc MOJEKyan XJ10-|

pa A0 aToMa HHEepPTHOro rasa) H AebopmalHOHHOe (u3Me-
~/~ EZHem«e paBHOBECH T-o6pa3Hoit (OpMH). AHANH3 BOJH.'

D /1988 18, n7




b-unlt B paccTOsHMAi MeXAy SHEPreTH. YPOBHSAMH 1N03-
BOJIHJIH NPOBEPHTb NPHMEHHMOCTb JJ/Ii OMHCAHHS STHX KO-
sne6GaHuil MoJesH HecB3aHHHIX. ocuHAAsTOpoB Mopse. Bpa-
maTeJbHBHE YPOBHH PAaCCUHTHIBaAHCh Aasi J<<3 B MOJeJH
xKectkoro Bosuka. Ilokasano, 4To 310 npHO/IHIKEHHE XOPO-,
wo Bocnpoussoaut ypoBhu ArCly n NeCls. H. C. B.



s

M/

X./989 w11

m 7250 (989

o 2 = o veas
17 B1027. B3aumopeiictene B cHcTeMax ra.'lorelmzl,-l‘
HOH — HHEPTHBIT | ra3;  noTeHuMan B3aHMOJAEHCTBHS
CI-...He. Interaction in halide ion-rare gas systems:|

the' CI-...He interaction potential / Diercksen G. H. F.,
Sadlej A.J. /[ Chem. Phys. Lett— 1989.— 156,
Nei2—3.— C. 269—274.— Anuru. : )

ITo MHOroyacTHuHOil TEOpHH BO3MYILEHHA 4-r0 mopsiaKa
paccuHTaHa NOTeHLHAJbHAsi KPHBas B3aHMOJENCTBHS B CH-
creme Cl—...He. Hcnonb3osan Gasuc crpynmupopaHHbix
rayccoshx  (p-LHii (12s6p4d)/[8s4p2d] "nma He wn
(16s13p6d4f)/[10s8p5d3f] na Cl; nmapaMerps Gasuca ua
Cl BuOpanbl TaK, 9TOGH BOCNPOH3BOAHJHCL TOUHHIC, 3HAye-
HHS' MYJIbTHNOJBHEIX noisipusyeMocteii Cl=. Yurena no-
npaBka Ha 6a3HCHYIO cynepnoahu. ownGKy. IToTenuuanbuas
KpHBasi HMeeT MHHHMyM rayGunoft 0,171-10-% ar, ep.
(38 cM~!) mpu MexwAACPHOM paccTosHME 7,73 ar. o,
Ionyuennniii It Cl=...He conmocrapnen c¢ smnupuu, Ir,
OCHOBAaHHOM Ha H3MEPCHHH MOABHXHOCTH HOHA B ra3oBOf
fpaze. Cm. npen. pedepar. ~ . A, A. Caconos




0 Hr Wy 71950 1989

" 111: 84428s Interaction in halide ion-vare gas systems: the'

chloride ion-helium interaction potcutial. Diercksen, Geerd H.

F.; Sadlej, Andrzej J. (Inst. Astrophys, Max-Planck-Inst. Phys.

. Astrophys., D-8046 Garching, Fed. Rep. Ger.). Chem. Phys. Lett.

1989, 156G(2-3), 269-74 (Ling). The interaction potential in the

Cl-...He system has Leen caled. including electron correlation effects.

/w ; ﬂté Fourth-order many-body perturbation theory predicts the. potential

M[j“ energy min. to be at 7.73 au, with a well depth of 0.171 millihartree

= (=38 cm-!). 'T'he present results are discussed in the context of the

59 Z/ validity of the semiempirical potentials derived recently for neg.

/7%‘/1/‘0 WM / ion-rare gas systems by an extension of the Tang-Toennies model.

The theor. data for Cl-...He and F-...He seem to indicate some serious

M aW deficiencies of the inversion scheme used to obtzin the potential
/ ' ‘parameters from gaseous ion mobkility measurements.

@@ /T—“w ‘ &
011989, Ul w10
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118: 176080y Helium chloride (He:Cl: and HesCl:) van der;
Waals clusters: a quantum-Monte-Carlo study. Bacic. Z;,
Kennedy-Mandziuk, M.; Moskowitz, J. W.; Schmidt, K. E. (Dep..
Chem., New York Univ.,, New York, NY 10003 USA). J. Chcm.'
Phys. 1992, 97(9), 6472-80 (Eng). The results of the 1st variational
and Green's function Monte Carlo calens. of the vibrational ground !
states of He:Cly and HesClz van dér Waals (vdW) clusters are!

resented . The quantum dynamics of all internal degrees of
reedom are treated exactly. he ground state wave function of

¢:Cl was characterized by the probability distribution functions of |
¢ intermol. degrees of freedom, which reveal an exceptionally |

4 77, "}
. L AT il _
¢ uxional vdW complex. A simple model for the ground state of/

HeaClz wdW clusters was de\‘clnmd.. The zero-point energies of
He:Clz and HesClz predicted by this model are in remarkablei
agreement (to within 0.6%) with the accurate results. |

e A 1993, 118 NIE ©
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_" 118: 110097z The helium-molecular chlorine potential (HeCI:)’
potential: a combined scattering-spectroscopic study. Bendventi,
Laura; Casavecchia, Pisrgiorgio:  Volpi. Gian Gualberto: Bie!e:.f
Craig R.: Janda, Kenneth C. (Dip. Chimi Univ. Perugia, 031001
Perugia, Italy). J. Chem. Phys. 1993, '98(1), 178-&8 (Er.;),'
Total differential scattering angular distribution measurements for'
He scattering from Cl: are reported. The scattering data are
combined with previous excitation spectroscopy and vibrational
predissocn. product state distributions for He-Cl: to det. the
potential-energy surfaces for the ground X and excited B electronic;

0/ e/zzz states. The potentials are somewhat deeper, D, = -38.2 cml-! for
/L }7 the .\ state, than previously estd. The X state potential min. is {or,‘

i , the *T° shaped configuration with a Ramin value of 3.55 A. The
W/Mfﬁ]/j) potentials are quite successful jn describing the scattering data, the!
rotationally resolved spectroscapy of t}'ze complex, and tge product |

state distributions for vibrational predissocn. The B state potential |

underestimates the dependence of the rate of vibrational predissocn.
on the initial vibrational level. _ d

c:;q'/jg-;} .{_/_ii/ N/X’



e 1994

121: 120373¢ Calculation of the rovibrational B +— X cxcitatice
spectrum of the He:xCl: cluster. Hernandez, Marta I; Hallwreeny
Nadine (Inst. Mat. Fis. Fundam., Madrid, Spain 2800G). J. Ciua
Phys. 1934, 100(10); 7828-31 (Eng). Three-dimensional quasne. -
mech. calens. on the rovibrational B <= X excitation spectrum .:
He:Cl: are presented, and give excellent agreement with recent e; .
Also, the spectrum can be fit by a rigid rotor if He exchaige

g é—'X) sy overlapping He—He bending excitations are taken ...

account. L o - |

- . o

¢.A-199Y, [&],~n /0
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/ /f -ZZé ' SE1095.  Hesmnmpmueckoe  M3yuenwe ,,o/.zzlim-i,

notenumansHoi  sueprum  [womnnexca]  He('S)4 Cl{X'Z,
’N,). Ab initio study of He('S)4-Cl(X'2,,’N,) potential
energy surfaces /Chalasinski Grzegorz, Gutowski Maciej, |
" Szczesniak M. M., Sadlej Joanna, Scheiner Steve //). Chem. .
Phys. .—1994 .—101 ,Ne 8 .—C. 6800—6809 .— Anrn.
MosepxHoCcTH noteHumansHOl  3Heprum komnnekca He-
('S)+CloX'Z;, M) paccuutambl ¢ ucnonssopaHuem Teopuu |
BO3MYU|EHUS ANS MEXMONEK. CMN W Cynepmonek. npubnu- |
WeHus. [nobanbHOMy MMHUMYMY Ha noOBepXHOCTH 3Heprum
l[:/) ’ KOMNnekca B OCHOBHOM cocTosHuu He4Cly('Z,) ortsevaer |
v nuHedinas  ctpyktypa He—CIl—Cl, nokansHomy MUHUMY- |
My — T-obpasnas copma (c atomom He, PacnonOXEeHHbIM |
nepneHaukynspHo monek. ocu). B Hu3wmx TpunneTHbix coc- |
TOAHMAX Komnnekca ‘A’ u 3A”, KOppPenupylowmMx ¢ cocros-

Huem M, Cl;, ycroiiumeel Te xe psa M3omepa, OfHaKo '
B OTNMYME OT OCHOBHOrO COCTOSHWA, T-CTPyKTypa coortser-'
creyer Gonee rn‘SOKOMx MUHUMYMY. Bubn. 52. i G

X . /995 NS
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1995

123: 179911f The HeCl: potential: atom-atom and ab imitio’
compared to experiment. _Hum;g. Steve S.; Bieler, Craig R.;
Janda, Kenneth C.; Tao, Fu-Ming; Klemperer, William; Casavecchia, :
Piergiorgio; \éo‘lri. Gian_Gualberto; Halberstadt, Nadine (Dep.!
Chem., Univ. ifornia, Irvine, CA 92717 USA). J. Chem. Phys.'
1995, 102(22), 8846-54 (Eng). Two forms for the HeCl: potential’
are compared to the available exptl. data. First, an atom-atom form
that incorporates the recently measured anisotropic He—Cl potential :

" is used. e anisotropy of this potential is slight, and its strengths'

and weaknesses are similar to previous potentials in which the He-Cl!
interaction was treated as isotropic. In particular, the fit to the
scattering data is poor. Second, a fit to ab initio points calcd. usin

Moeﬂﬂlmt perturbation theory to fourth order was performedg.
The resulting potential is much more anisotropic than any potential '
previously proposed and tested for HeCls. This potential fits the|
rotationally resolved excitation spectra as well as do previous‘

‘empirical potentials, and is consistent with certain features of the!

total differential scattering data with which previous potentials were :
not. Although the ab initio potential has a global min. in the linear
configuration, the probability distribution of the ground vibrational
level still maximizes in the perpendicular configuration, accounting :
for the good fit to the rotationally resolved spectrum. We conclude -
that nogle gas-halogen potentials are much more anisotropic than
previously believed, and we suggest several expts. that could help to
confirm this anisotropy. ) _
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/ 127: 140792a Inclusion of ion—pair states in the diatomics—in-|

molecules description of potential energy surfaces: van der Waals:

- / complexes of He—Cl, and Ar—Cl,. Grigorenko, B. L.; Nemukhin, A.'

V.; Apkarian, V. A. (Department of Chemistry, Moscow State University,'

Moscow, Russia 119899). Chem. Phys. 1997, 219(2,3), 161—-172 (Eng),:

Elsevier. It is shown that the inclusion of excited ionic configurations!
in the DIM Hamiltonian serves as a natural means to account for main|

features of non-additivity in three—body potential energy surfaces of;

He-Cl; and Ar-Cl, van der Waals complexes. For ground state Cly-|

M W&/ /‘W _(*Zy), while consideration of only neutral configurations leads to T-shaped;
. isomers, inclusion of the excited Cl*C]- configuration stabilizes the linear:

W Lﬁ isomer and destabilizes the T—shaped isomer. Within the same formal-'

? —ism, the excited CL(*M) only’sustains min. in the T-shaped isomer. '

W W | QW . Potential energy surfaces created with a minimal DIM basis are con-|
& 4 structed and shown to compare favorably with the most accurate ab
initio surfaces and expts. Anal. forms are given for the three—body

surfaces, meant for fitting purposes and as a convenience in simulations

|

9;( of dynamics. . . !
£ g 1991, [AF, N /O



126: 297876h Diatomics—in—molecule description of the Rg-
Hal, rare gas—halogen van der Waals complexes with applica-l
tions to He—Cl,. Grigorenko, B. L.; Nemukhin, A. V.; Buchachenko,
A. A; Stepanov, N. F.; Umanskii, S. Ya. (Laboratory of Chemical.
Cybernetics, Moscow State University, Moscow, Russia 119899 GSP). J.!
Chem. Phys. 1997, 106(11), 4575—-4588 (Eng), American Institute of
Physics. The DIM technique is applied for a description of the low—!
lying states of the Rg—Hal, van der Waals complexes correlating with!
the lowest states of constituent atoms Rg(1S) + Hal(2P) + Hal(2P;). The!
important feature of this approach is the construction of polyat. basis!
functions as products of the Hal, diat. eigenstates classified within the

|
Hund "c¢" scheme and the at. rare gas wave function. Necessary trans-!

m (1 5 %’ﬂ %Z formations to the other basis set representations are described, and finally!

. all the matrix elements are expressed in terms of nonrelativistic adiabatic!
energies of Hal, and Rg Hal fragments and spin—orbit splitting const.,’

of the halogen atom. Our main concern is to test the DIM-based ap-|

proxns. of different levels taking the He—Cl, system as an example.’

Namely, we have compared the results obtained within a hierarchy of

L= /907 10w R



. approaches: (1) the simplest pairwise potential scheme as a far extreme.
of the DIM model, (2) the same as (1) but with the different components
(Zand I) for He~C] interaction, (3) the accurate DIM technique without
spin—orbit terms, and (4) the highest level which takes into account all’
these contributions, The results have been compared to the other DIM~|
like models as well. The shapes of two—dimensional Potential surfaces '
for the ground X) and excited (B) states of HeCl,, binding energies D, ,
with respect to He + CL,, stretching and bending vibrational frequencies |
of the complex, binding energies Dy, and spectral shifts for the B — X
transition are discussed, i
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/Z(; Z/ '127: 195674u Differential Scattering Cross Sections for HeCl.,, |

4 //61 E'n_e_r_z'-l

NeCl,, and ArCl,: Multiproperty Fits of the Potential gY
“Surfaces. Rohrbacher, Andreas; Janda, Kenneth C.; Beneventi, Laura; i
Casavecchia, Piergiorgio; Volpi, Gian Gualberto (Department of Chem- |
istry and Institute for Surface and Interface Science, University of .
California, Irvine, CA 92697-2025 USA). . Phys. Chem. A 1997,
101(36), 6528—6537 (Eng), American Chemical Society. Differential scat-
tering cross section measurements are reported for the Ne and Ar scat-

/Lﬁﬂwﬂg‘ tering from Cl;. This new data, along with previously published data
[ N and ab initio quantum calcns., are used to det. potential energy surfaces
5 z# - for HeCl,, NeCly, and ArCl, via multiproperty fits. The starting point

Li / of the fitting procedure was fitting a one—center Morse-spline~van der
) Waals potential to a set of ab initio points for each mol. Because the
Wﬂ '/ resulting ab initio potential is highly anisotropic, this fit required the

A use of up to nine anisotropy parameters, many more than could indepen-

[L W /'ﬁ dently be fitted with exptl. data alone. Therefore the ab initio potential
was adjusted to fit the data by varying as few of the parameters as;
A possible. The fit to the scattering data was carried out within the infinite |
uz order sudden approxn. The fits were also constrained by spectroscopi- |

C. A 1995, 12 w19




cally detd. rotational consts. and exptl. dissocn. energies (except for HeCl, |
for which no measurement of D, is available). These were caled. from i
the potentials via a J-dependent variational method. The ab initio
surfaces can be brought into good accord with the data by an overall
deepening of the potentials and a slight shift to shorter distances. In
_the case of NeCl,, for which the best data is available, no changes in the !
anisotropy parameters were necessary to achieve an excellent fit. For!
HeCl, and ArCl, the fitting required slightly more adjustments, andf
there are more uncertainties inherent in the fitting method, but veryf
good agreement is still achieved. The present multiproperty anal.i
confirms that the highly anisotropic ab initio surfaces, with similar well |
depths for the linear and perpendicular configurations, are consistentg
with the exptl. data. We believe that these are the best available surfaces !
for the ground states of these mols., and that new data or much higher
level calens. will be required to achieve significant improvements.




,7 ﬂ Kgoz [ 127: 140906r Are rare—gas Cl, van der Waals molecules lineaz
or T-shaped? Williams, Jason; Rohrbacher, Andreas; Dja.handideli"
Z= / ) e/ y 4 Daniela; Janda, Kenneth C.; Jamka, Alan; Tao, Fu—-Ming; Halber.

stadt, Nadine (Department of Chemistry and Institute for Surface ang

Interface Science, University of California, Irvine, CA 92697 USA). Mol

Phys. 1997, 91(3), 573-588 (Eng), Taylor & Francis. Ab—initio potentia)

energy surfaces have been caled. for HeCl,, NeCl, and ArCl, using Mo).'

ler—Plesset perturbation theory to fourth order (MP4) with a large basig'

S set that includes bond functions. Each surface has local min. for both'

M LA/C & p the perpendicular and the linear configurations, and in each case the'
linear min. is the deeper of the two. Low—lying bound states were caled.|

for each of the mols. For HeCl, and NeCl, the perpendicular conformer:

%’ ﬂ’ M’ d’M’ is caled. to be more stable than the linear geometry, in agreement with
exptl. results. However, for ArCl, the ground state is localized in the'

f//"(',/ ’/ﬂ linear configuration in contradiction to exptl. data. For this reason, the!
ArCl, case was studied in considerable detail. Higher—level calens werg

i performed using two larger basis sets for the MP4 method and for th'
W coupled—cluster method including single, double and perturbative triple..
%7 excitations (CCSD(T) method). The higher,level;calcns._vynge performed

e. A, /998 L2 1o




for two points, one for the min. of each well. The full surfaces were then’
adjusted to be consistent with the higher—level calens. The adjusted
surfaces predict a perpendicular ground state for ArCl, when-ths,
CCSD(T) method is employed with the two largest basis sets tested.
The largest basis and the CCSD(T) method were also applied to the.
HeCl, and NeCl, potential min. Again, the higher—level calcns.—fngog
the perpendicular min. Since the calcd. ground state is clearly quite
sensitive to the level of theory that is used, the potential of each-mok
was studied to det. what range of relative well depths result in the o_b‘at!.,
perpendicular ground state. ____ . . ——- T T 0T i

C
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/ 129: 60022a Contributions of the two conformers to the micro- |

wave spectrum and scattering cross—section of the He—Cl; van ‘
der Waals system, evaluated from an ab initio potential energy
surface. Naumkin, F.Y.; McCourt, F. R. W. (Department of Chemistry,
University of Waterloo, Waterloo, ON Can. N2L 3G1). J. Chem. Phys.
1998, 108(22), 9301-9312 (Eng), American Institute of Physics. A high—
level ab initio PES was calcd. for the ground state He—-Cl, complex. The
existence and relative depths of the 2 wells, 1 for each of the linear (L—
well) and T—shaped (T—well) geometries, are correctly predicted with a
simple atom—atom model using ab initio HeCl potentials of equiv. ac-
curacy. Distortions of the He~Cl interaction due to perturbations of the
electronic structure of the Cl atoms by strong intramol. forces in Cl.
probably are responsible for the remaining underestimation of the bind-
ing energy. Even though it has a deeper well, the linear configuration
is less stable than the T—shaped configuration when zero—point vibra-
tions are taken into account. Although the lowest rovibrational levels
of each conformer lie above the potential barrier sepg. the 2 wells, the
assocd. wavefunctions reflect the presence of the other well only weakly,
as indicated by the low local maxima in the probability densities at the
other well positions. The presence of the L-well is found to affect the ‘
order of the rotational levels assocd. with the T—well. The microwave |
spectra originating from each of the 2 conformers are simulated, and !
suggest a possibility for direct confirmation of the existence of the L—well. |
The positions of spectral lines assocd. with the T—shaped conformer are |
quite sensitive to the binding energy for the linear conformer. The total
differential cross section is affected significantly by the L-well position f
in the PES, while the influence of both the well depths appears to be
rather weak. The addnl. anisotropy of the He—Cl, interaction, introduced
with the L-well, gives rise to addnl. oscillations in the cross section

behavior as a function of the scattering angle.
AV i0r yangle. s

—r
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131: 23739k Ab initio potential energy surfaces for He-Cl,, Ne—-
Cl,, and Ar—Cl,. Cybulski, Slawomir M.; Holt, Jennifer S. (Depart-
ment of Chemistry and—BIochemistry, Miami University, Oxford, OH
45056 USA). J. Chem. Phys. 1999, 11X16), 7745-7755 (Eng), American

R Institute of Physics. The three—dimensional ground state potential
energy surfaces for He—Clz, Ne—Cl,, and Ar—Cl, have been caled. using

ithe single and double excitation coupled—cluster approach with nonit-|

‘erative perturbational treatment of triple excitations [CCSD(T)). Cal-!

ens. have been performed with the augmented correlation consistent |

triple zeta basis sets supplemented with an addnl. set of bond functions. |

Single point calcns. for approx. min. have also been performed with

% . WW several other basis sets including the quadruple zeta basis set (aug—cc—
pVQZ) with bond functions. For He-Cl; and Ar—Cl, the CCSIXT) results

WW show that the linear configuration is lower in energy than the T—shaped

D8 @ 4y, I

£, (999, 191 s




one. For Ne—Cl, the CCSD(T) approach predicts the T-shaped configu-
ration to be lower in energy. The linear configuration has been found

to be more sensitive than the T—shaped one to the changes of the Cl—

Cl bond length with the interaction becoming weaker when the CI-Cl '
bond length is shortened from its equil. value and stronger when it is .
lengthened. More detailed anal. shows that sensitivity of component
energies such as exchange, dispersion, and induction is much greater |
than that of supermol. results. The interaction in the T-shaped configu-
ration becomes slightly stronger for shorter CI-Cl bonds. For He-Cl, '
and Ar-Cl, the larger zero—point vibrational energy of the linear.
configuration is responsible for making the T-shaped configuration the |
ground vibrational state. Vibrational effects further increase the differ-

ence in energy between the ground state T—shaped configuration of Ne—

Cl; and its linear counterpart. ) i
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134: 77962h Structure and spectroscopy of the He,Cl, van der|

E)' Waals cluster. Hernandez, Marta J.; Halberstadt, Nadine; Sands, Wil- |
1 liam'D.; Janda, Kenneth C. (Instituto de Matematicas y Fisica Funda- |
( mental (C.S.I.C.), Madrid, Spain E—28006). J. Chem. Phys. 2000,|
113(17), 7252-7267 (Eng), American Institute of Physics. The rovibra- |
tional structure of the He,Cl, van der Waals cluster in the X and B ’
electronic: states is studied by means of full dimensional quantum-— |

. mech. calecns. He,Cl; is the smallest cluster contg. helium for which |
- rotationally state—resolved data are available and for which the effects |

/M/M of Bose statistics are important. The He,Cl, wave functions exhibit |

7 quite large amplitude motions, particularly for the He—He bending mode, |

assocd. with the angle formed between the two He—(center of mass of |

Cl,) bonds. The preferred geometry of the ground van der Waals state

is planar, with the He—He axis perpendicular to the Cl, axis. It is |

shown that a reduced dimension model for the He—He bending vibration 1

together with a rigid structural model reproduces well the low—lyingf

C. 5 L6l 13 NE



. energy levels of the complex and allows proper assignment of statistical
wts. to the asym: top transitions of the B—X spectra. The symmetry
. under He exchange of the rigid rotor levels is shown to depend on the
He—He bending level. The obsd. excitation spectra are successfully
simulated using the proposed model. The effective rigid structure that
best reproduces the rotationally excited levels with a rigid rotor anal. is
a distorted tetrahedron where the He—He angle is approx. 130°. This
difference from the 180° most probable configuration is due to the complex
dependence of the moments of inertia on the internal degrees of freedom
for such a floppy mol. Therefore, structural information obtained from
obsd. spectra of this or similar clusters should be carefully analyzed to
avoid reaching misleading conclusions. Fragmentation rates for He,Cl,-

A (B,v=10—13)-are, for the first time, extd. from exptl. data, confirming

that the dissocn. process 1S mainly sequential. N

' .



