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R 25 85: 25603s Electronic structure and propertics of simple

v T and complexX compounds of trrtorens and inert gases from

/(_/'/&JL —  noncmpirical NDDO-2' calculatioh data. Charkin, O. P.;

X Smolyar, A. E; Klimenko, N. M. (Inst. New Chem. Probl,,

” 4 Moscow, USSR). Proc. Int. Conf. Coord. Chem., 16th 1974, | . .

_Q’to : L =~ 2.3a, 3 pp. (Eng). Univ. Coll,, Dublin, Dep. Chem.: Dublin, Ire. |-

Within the framework of the NDDO-2' scheme, systeratic

X calens.-were made for the electronic structure of ~50 simpie znd

complex fluorides of inert gases (ArFit, Kriit, and Xelx h =

+ 1,2....6) and poly. * Cla*, Brat), cte. usine

{: /,_'_ é‘ a mixed (single_and_double-zcta) STO basis. The results were

P used for making conclysions about the geometry and electronic

structure of the electron-rich compds.
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21 B259.  Ompenenenne crpyktypst ArHF. Harris
" Stephen J, Novick Stewart E, Klemperer {= ==
William. Determination of the structure.of ArHF.
«J. Chem. Phys.», 1974, 60, No 8, 3208—3209 (anura.) g
MeToOM 3/ICKTpHY., pe3oHanca B MOJeK. mnyuke (Mydyok
; coanaercst npu pacwnpennn cMecn 2% HFE +98%; Ar nox
A gaBja., 2 at™ depes Kamuassip ¢ auaM. 0,03 mum). obuapy- |
el MB-cnektp ArHF. Maentuduuuposanbl JHHHH Bpalia~

\u.n'lm'_'renbﬂux nepexonos /¢ [=0-1 (=6 TIru) (u 12 [ -

Aol P X/ = 7200 7974

(=12 Tru) u simepHast CBePXTOHKAsk CTPYKTYpa STHX JIHHHIY

4 B ocHOBHOM KoseGaTeabnoM coctosinii ArHF./ Cnekrp
NpOAHAIH3HPOBAN C YYETOM CIHH-CHHHOBHIX M CIHI-BPa-
& JIaTeJbHBIX B3aHMOJEHCTBHIT H ONpelesielbl 3HaveH st Bpa-
mateaboit noctosinoit (B--C)/2=3065,719 Mru, uentpo-

Gexuoit mocrosimnoit Dy=72,1 Kri, annonsnoro momenta

lla=l,332 D H mocTosHOI cnml-cnunosoroS\nsanmouenc-r.

pusg Sur=29,2 Kru. ITo semmunie Dr ouenena wacrora

2 - pan. koa. ArHF o=~42 cm~'. TTokasano, uro’ ArHF nono6-
yo ArHCl umeer HenuHefinyio CTPYKTYPY ¢ yriiom Ar... '

...F—H 48 u pamnoit cesisn Ar-+-F 354 A, M. P. Annen .
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JuHF 1/-%200 77

.31477n . Determination of the structure of argon hydrooen |
fluoride. Harris, Stephen J.; Novick, Stewart'E.;> ef,?;ﬁff,“
William (Dep. Chem., Harvard Univ., Cambridge, Mass.), '
Chem. Phys. 1974, 60(8), 3208-0 (Eng). Radio-frequency an4

-microwave spectra of K = 0 states of ArHF.in the ground vibra.
. tional state were measured by mol. beanvelee, resonance spectro.
U N scopy. -The rotational const. is (B +-C)/2 ‘= 3065.719 ‘MHg:-
4 the component of the dipole-moment along the a inertial ayis ;;
" ws = 1.332 D, -From the céntrifugal distortion constant, D, o
- 72.1kHz, the stretching frequency of thé van der Waals bo'ndfs'.
estd, tobe 42.1 cm™!, - Inanalogy with ArHCI the interna] Ar. f‘s
H angle 0 is expécted to be acute and the av. value of thé agigle 11
48.20°. The cquil. configuration is likely to be near lincﬂrgwe’ h
at. arrangement ArHF.. The vibrationally averaged Af‘.‘F d‘g

Jancc_is&f;‘lo't‘.” Ca NS Wt S .
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P T 10 L{GO{';. ‘ Onﬁcucncnuc cTpyKTypnt  amvepa ArHF.
\k‘\(’H )z Q)IarrisStephenJ..NovickStcwaTﬁ:".,“I"\"lem-

NAHE «J. Chem. Phys.», 1974, 60, Ne 81' 3208—3209

cl ;':ﬁli’w ‘
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N~ 1200 197¢

perer William. Determination of the istructure of

(anra.) ;

Metoj10M saCKTpHU. pes3oilalica B MOJEKYJASIPIIOM MNyuKe
(nyuox cosnaercst npu pacwupennn cvecn 2% HF+989% Ar
nojl jaamemieM 2 aTM  uepe3  KammaaIAsp ¢ AHAMCTPOM
0.03 mm) oGuapy»en MHKpOBOJN. cnextp ammepa ArHF,
MenTnduuiponannl JiHH BPAllaTeAbIILIX NCPeXoa0B ¢
J=0->1 (=6 Tru) a 12 (=12 Tru) u sacpuas cpepx~
TONUKAA CTPYKTYDA STHX JIlHHI B OCHOBHOM KOeGaTeMLIOM 2
cocrosititn ArHF. ©Cnektp  nmpoaunannsnponan ¢ yueroMm
CIHI-CIITHOBKX 11 CMII-BPAMIATeNbIbIX B3aNMOACHCTBIIT - 1t
onpeacncHbl  3HAUSiNs BPALATEIbHOT  nocTosinnoil (B4
+C)/2=35065,719 Mru, uentpoGeuxiofl nocrosmuoit Dj=
=791 Kru, A#nosiblicro MOMCNTa pe==1332 cn. debas
I MOCTOHINION CIII-COIIOBOTO  B3anMogeiicTBua Spp=
=299,2 Kru, Io seaunne Dj ouenena paj. koa. xmepa
=42 ca~1. 1Toxasano, uro anyep ArHF nono6no Junepy
ArHCI unecer meamuelinyio CTPYKTYpY ¢ yraom Ar...F—
— 1 ~482 w mamioft cpssn Ar.. . F=351°A. M. P. Aanen
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Ch,Ph,TC "-_A%..H/':-_ ')V’/Z/fgj

D@etrich_John, Conn Roberf w.

‘Interaction potentials for He-HF _
and Ar-}_{F using the Gordon-Klm msthod. -

"J.Chem.Phys.",1976,64,N 8, 3091-2096
\anra.) B T |
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\86 197520z New Electropic-transition laser sﬁtc@s.’ Part.
Il Eleetron pumped sysjems. Part II.° Chemically pumped
systems., Nakano, H. Hio Hill, R. M Lorents, 1. C; Huestis,

dﬂ/ ? oty EICkStm\lf“l'[l)' "’h 'I(Stu"ﬁ;;dl R‘osiplm(“v"A},t‘.“ll\ll;nrk'
e Cality. U,.8NTIS, Al Rep. 1976,7 AP-AQR07, - 114 pp.

7, (Eng). 1\\':)1il. N'rlsl.) 1.‘,-‘1"‘;(,{(,1,‘1“‘.p_.l Annauney. llldc‘i.v." A

i4 4 1977, 77(G), 246. *Part I deseribes the program to develop a
/ &(/7/((2/\/ kinetic mode! for the energy flow in electron-beam pumped rare

gas-halide lasers. The expl. program involves observations of
- ‘ . ’ _
ﬁ (—r‘/) \ =
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©O8S: 3013 1e Spectroscopy and Kineties of The 248 and 414
“*nm bands from electron beam pumped argon-krypton-fluorine
“mixtures. Lorents, Don C,; Hill, Robert M.; Huestis, David L.;
/7 . = " McCusker, M. V.; Nakano, H. H. (Mol. Phys. Cent., Stanford
( '7 Na . Res. Inst., Menlo Park, ‘Calif.). Electron. Transition Lasers 2,
'j [Proc. Summer Collog./, 3rd 1976 (Pub. 1977), 30-4 (Eng).
Edited by Wilson, Leroy E.; Suchard, Steven N.; Steinfeld,
Jeffrey 1. MIT Press: Cambridge, Mass. The emission
characteristics of Ar2, Kr2*, ArF, KrF, in an Ar/Kr/F2 mixt.
were analyzed to obtain a better understanding of the formation
vand decay kinetics of the KrF laser. Addnl. emitters were found
at 280 and 414 nm and identified as ArzF and Kr:F, resp. The
apparent. energy channeling suggests the possibility of an
efficient laser at 14 nm s high pressure Ar/Ke/F2 or Ke/F:
mixts,  Other results suggest that the gain at 414 nm is 1/25 of
the gain at 248 at 2 atm, total pressure which increases linearly l
(with inereasing pressure.
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Y /Z a \;Z/ 111177, Huskonexampe SMCKTPOHHbIC  cocTosIHMS |
A ArsF. Wadt Willard R, Hay p, Jeffrey. The!
low-lying electronic states of ArgF. «Appl, ‘Phys. Lett.»,

1977,730, Ne 11, 573—575 (anrn) . j |
Ilposenen HCOMNNDHY.  pacueT mecry HH3KOJIe K allHx

H

TIOJHEHBI NPH - HOMOJB30BAHHK JABYX3KCNOHEHTHOrO Gasucai

i M3 CPYMMHPOBAaHHBIX rayccopbix ¢b-unit ¢ BKJIOUCHHe |
. C-Z’ TOIAPH3AUHONHBIX  (h-Liui, Hanbueriung Pacuer npoegen

{ B pamkax merona TIoJIsIpH3aUHOHHOr O Konpurypaunonnoro
, »B3anMoneiicteus npi ‘3aMODOXKEHHHIX s Op6HTansax F i
yL078 12 0L ds, 2s u 2p opGuransx Ar. Tloka3ano, yro B kondurypa-
uun - cumverpun Cp, . Hu3wee HOlnOe  cocrosnne
2L, CECT Ary*F~(22By) pacnonosketio na. 5,0 3B HiKe Ary+ (23, +) -
+F 1 Ha 0,6 38 mixe Ar+F*(’222+) +Ar. Paccunranyy

o T
FSGHE 5 1o



AJHHBL BOJIH H BpeMeHa KH3HH /S AHNOABHO paspeluen-;
HbIX nepexoaoB B ArF. OGuapy:Kena chabnas 3amxcn-:
MOCTE BDCMEHH JKH3HH OT reoMeTpii MOJICKY.THI, i

g e b. U. DXuannckuit
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F. Chent. Phys. 193 £4 £
bedpin, WO, 4654-61
VUDVWHW.
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21 B31. ~ daektponnbie coctosnua Ar;F n KrF. 'Wadt
Willard R, Hay P. Jeffrey. Electronic states of]
AroF and KroF. «J. Chem. Phys.», 1978, 68, Ne 8, 3850—1
3863 (amria.) ‘ )

PaccynTaHb! TOBEPXHOCTE: MOTCHIHAJBHON “3HEPIHH MOJIR-
Kya ArF u KroF. Bbluncienusi mpoBefeHB METOLOM KOH-
¢urypail. B3auMOACHCTBHA ¢ OTGOPOM OAHO- H ABYKPATHO:
BO30YXKIEHHbIX KOHGHrypauuii Mo OTHOIUEHHIO K OCHOBHOIT,
XapTpH-(POKOBCKON MPH OTrpaHHYEHHH OAHOKPATHHIMH RO3
GyXACHHSMH B IIPOCTPAHCTBE BHPTYAJBHBIX  COCTOSIiIfil.
Hcnoab3oBanbl rayccoBel GasucHeie nabopet (11s7p) nas
Ar, (13s9p5d) nas Kr u (9s5p) anst F, monoauennse mo
aspusau. d- u p-opburanamMn mas F u d-opOuTanavMu s
TsKEALX aToMoB. ChHH-OPOHTAJbHOC B3aHMOACHCTBHE yy-
TEHO NOJYSMIHPHY. METOJOM aTOMOB B MoJcKyJax. IToka-
3aHO0, YTO JJs OGOHX MOJEKYJ ~OCHOBHBIE COCTOSIHMS,
COOTB-LIIHE MHCCOIHALHH Ha HCMTP. YACTHILI, SBISIOTCS OT-
TAJKHBATEJbHBIMH, B TO BPeMs KaK BO30YXICHHHC HOHNLIe
COCTOSIHHSL CHMMETpHH 2%Bp sIBASIOTCSL CTaGHJBHBIMU IO
OTHOLICHHIO K JHCCOUHAUHH Ha MOJeKyay wmonobTopuza
1 aroM Graropognoro rasa. PaBHOBCCHOM IeOMCTPHH cBR-

Y~




GefpeHHOro TPCYroJbHHKA. PaccunTaHHble TIOJOMKEHHA M-
J0C HCMYCKAHHS AJSi Pa3pEIIEHHbIX MNCPEXONOB 92B,—12B,,
92B,12A, cOCTaBJAIOT 967 u 274 um aas ArgF H 361 w
371 my ans KroF mpH COOTB-UUHX OKCIEPUM. BeJHuHHAX
oxono 290 my qas AroF a 400. mM aas KroF. OGcyxaenst
pasaNuHbIC MEeXaHH3Mbl o6pa3oBanis CTaGHALHBIX HOHHBIX
sonexyn ArotF— u Kro+F—. Orymeueno Xxopouiec corJqiacite
Pe3yJIbTATOB HEIMITHPHY. BLIUNC/ACHH]T C JAHHBIMH Pacueros:
OTEHIHANBHBEIX TOBEPXHOCTEH HCCICXYeMbIX MOJICKYJ Me-
TOZOM JBYXaTOMHBIX (parmentos B MoJieKyJax.
-~ A. B. Hemyx't
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Wtﬂ&%uonccnaﬁ reoMeTpHsi COCTOsIHUSI 22Bs COOTBETCTBYET PABHO-
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1975

: I{rzF.

| 11/0203. daektponnbie coctosnus Arl i
AVadt Willard R, Hay Jeifrey P- Electro
‘tes of Aro.F and KroF. «J.- Chem. Phys.», 1978, 68, Ne 8,
3850—3863 (amra.) ' ;

DJeKTpOHHAs CTPYKTYpa HH3KOJezKaumux coctosinuii AroF

!
4
i

;u Kr,F paccuuTana METOAOM MNOJSIPH3aUHOHHOTO KOH(DHIY-

pau. s3anmojeiicraus. Iloxasano, 4To AHCCOUMHPYIOUIHC HA
‘Rgo+F «xoBanentubie» coctosinnst RgoF orraikiBatenn-
‘Hple, a CPCAH HOHHBIX COCTOsNHIl TOJBKO -04HO, 22Bj, yc-
“TOiYHBO OTHOCHTCJBHO Amccounannu na RgTF-+Rg. Pas-

GeApCHHOMY  TPCYTOJIBHHKY, TpiueM paccrosiis Ry na
0,02 A xopoue, a Rp na 0,14 A panunee, yem B Rge (32, 1)
n B RgF (222+). [las pa3peluieHHBIX B AHNOJBLIOM NpH-
OAMAKCHIIN 9MHCCHONHBIX MCDPCXOLOB H3 COCTOsIHHS 228,
{22By>124;) n (22By—>12Bz) BLINHCJCHLL COOTBETCTBCHHO
“mAMHBL BOJIH M MOMCHTHI nepexojia. B crnektpe nornowerms,
paspelucbl 4 NCPCXOAA H3 COCTOANHS 22B,. Caenan phiBog,
© TOM, uTO ‘HanboJce BCPOATHLIM HCTOUHHKOM 06pasopa-
yus RgoF cayxur peakuns Rg+F-+-2Rg—Rgo+F-+4Rg.

S coememinied® .. . ..O. B. Cusona




, triangle where the Rg-Rg distance is 0.002 A shorter than that in
* is 0.02 A shorter than that in the 2Z.* state of Rge* and the

"+ and 400 nm obsd. in e-beam pumped Ar or Kr/F: mixts.,

89: 67679 Electronic states of argon fluoride (Ar:!") and |
krypton fluoride (KrzF). Wadt, Willard R.; Hay, P. Jeffrey
(Los Alamos Sci. Lab.,, Los Alamos, N. Mex.). J. Chem. Phys.:
1978, 68(8), 3850-63 (Eng). Ab initio POL CI calcns. were'
performed on the low-lying states of Ar2F and KroF. The results
support_a simple diatomics-in-mols. description of Rg2l'(Rg =
rare gas). In cach case, only 1 ionic state (22B2) is stable (by 0.6
eV) relative to Rg*F- + Rg. The cquil. geometry is an isosceles

the 22+ state of an isosceles triangle where the Rg-Rg distance

Rg-F distance is 0.14 A greater than that in the 223+ state of
RgF. There are 2 dipole-allowed emissions (22B2 —124,, 928, —-
1282) of com;‘mrablc strength and’ wavelength (267 and 274 nm,
resp., in Ar2l' and 357 and 368 nm, resp., in Krol'), The caled.
wavelengths are in good agreement with the broad bands at 290

confirming the carlier assignment of these bands to Ar.F and
KraF, resp. I'he radiative lifetime of the 22732 is 132 ns for bhoth
Aralt and Kzl There are 4 dipolo-allowed absorptions from the
923, state, 1 of which (2282 -+ 3241) is very stromg and
corresponds Lo the 2X,+ —e2X,t Lmnsiliun'ip Arat and Krat. Iho
effect of the I'- on this transition is negligible, so that the caled.
wavelengths (320 nm in Ar2I® and 344 nm in Kr2F) and oscillator
strengths are basically unchanged from the rare gas dimer jons,




Therefore, AraF and KraF may be at least as important as the
- Ar* and Kra* absorbers in the Krl laser. Recent exptl,
measurements of the Aral* (185 % 45 ns) and the Kral* (176 £ 20
ng) lifetimes are iy good agreement with the caled. values,
Finally, (he ealens, Tndicate that Ry 1 should be formed by
hody quenehing of Rt enther than renction of care’ gas
excimors with 5, ‘I'he latter oxothermic veaction prmlunw
highly excited Ry " » which fulls apart into R+ Ry, llu"-u
conelusions are e supported by recont oxptl, results,

.o -8

40
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* 1 92: 82873y Structures and bonding of ArHF and ArHO.
Y ﬂ So.'S, P. (Chung Chi Coll, Chinese Univ. Hong Kong, Hong
Korz. Hong Kong). J. Mol. Struct. 1979, 54, 243-6 (Eng).
Ab initio MO calens. show.that both ArHF and ArHO are weak
van der Waals complexes with linear ground state structures.
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‘/Zﬁﬂ / ’ P17 17t il g 3 L'/ 2 | 7
z //C‘ . 12 A150. Crpyktypa u cpsisb B_ArHF u ArHO. Stru-
Nt‘u?essand bonding of ArHF and‘KFﬂfY.‘S‘o‘S.’P. «J.
: “Mol. Struct.», 1979, 54, July, 243—246 (aurx.)

v ’ ’ ’ fi
V?/V//ﬂ ) Hesmnupuueckum metogom CCII MO JIKAO B MHHIM.
Gasuce OpOHTajeli CJA3TEPOBCKOTO THNA HCCENOBAHO SJCK-
ke -rpontoe crpoennne ArHF (I) u ArHO (1I). Ilposenena
mosmasi ONTHMH3auHsi reoMeTpui. I Haiizena JiHefinoit ¢
anunamu cssizein Ar—H u H—F 2,403 u 0,934 A, uto co-‘
) ;\.rlacye;:c;?3 C NaHHBIMH MHKDPOBOJH, CHeKTpoB (paccrosiHie
21, 0 Ar...F 3,458); Il B OCHOBHOM COCTOSIHHH TaKiKe JiHelt-
5/“/7"" : Ha ¢ pannamu ceszeii Ar—H u H—O 2,433 u 1,001 A,
Zr ﬁéﬂ./f‘ é’ .0HAKO, B TNepBOM BO306YKICHHOM X%i?. COCTOSIHHS, KOTO-
~ poe PpacrosiokeHo Bbllue OCHOBHOrO X211 ua 0,085 3B,
MoJekysaa H3rinGaeTcs (BaJeHTHBIT yrod 172,5°, Anuibt
.cpszeii Ar—H u H—O 2,150 u 1,027 A). Anaaus pacnpe-

_AeJiennit 3JEKTPOHHON IVIOTHOCTH H_ BoJiH. G-uuil npuBes |

G FEL il

9



anTopa K BLIBOAY, uto I u II npexcrasasior co6oii cra6o
CBA3aNHHeE BaH-Aep 3aa/JbCOBCKHE KOMIJIEKCH. CTaGHJIb-
HOCTb KOMIIICKCOB OuyC/IOBJIeHa B CyIeCTBEHHOIT Mepe TeM,
YTO CBA3HIBAIOMIAA CNOCOGHOCTH CBsi3biBaloueil 7¢ MO
HCCKOJIbKO CHJIbHEEe Pa3pHIX.IsIOuIeil CNOCOGHOCTH 3aMoJHeH-
'HOIt paspuixasioweii 8¢ MO. . B. JI. JleGeneB

~
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23 B20.  Crpyktypml n CBsi3biBaHHe B ArHF y ArHO.
So S. P. Structures and bonding of AfHF and ATHO:|

OrpannyeHubiM  MeTomoM XapTpu — Qoka ¢ HCMO0J1b30-]
BaineM MHHHM. Gasuca OCT-3T'® paccunrany BaH-fiep-
BaasbcoBrl Mosiekyast ArHF u ArHO. Haiizeno, yrg paB-
nosecHoit reometpun ArHF oTtpeuaior CIeN. MeXbAlephne
paccrosuus: r(Ar—H)=2,403 A, r(H—F) =0,934 A, npy-
YEM B COMVIACHH C 3KCNEPHM. MaHHBIMK MOJIeKyna sipnger-
¢ JmHeiinoll. OTMeueno HeGomburoe Pasmnune Mexpy re.
op. (3,337 A) u skcmepum. (3,458) ouenxam paccrosnys
r(Ar—F). OcHoBroMy cocTosHio X MOJekynn  ArHQ!
TaKXKe OTBCYAeT JIHHEAHAst reoMeTpy, KOHOHTYpanyy ¢
DaBHOBECHLIMH DACCTOSHHAMK. r (Ar—H) =9,433" }; r (H—
0)=1,001 A. B nepsom BO36YKIeHHOM COCTOSNMI pgn.
kyna Ar HO sBaserca cuerka H30THYTOJY, O6cyxnenzy
KauecTB. OCOGEHHOCTH CTPOCHHSI MOJeEKyq ArHF i AtHO,

m— - e B', H?g(yxuu
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24 B280. BpamwareabHbii CBEPXTOHKHIl _ CNEKTp !
Ar—HF. Dixon T. A, Joyvner C. H, Baiocf
chi-F—A Klemperer W. The rotational and hyperfill
ne spectruml of Ar—HF. «J. Chem. Phys.», 1981, 7_4,'
Ne 12, 6539—6543 (aura.) i

MeTo0M 3JCKTPHU. pe3oHalca B MOJCK. NYuKe H3Mmepe-
el B oGmacti uacror 6—18 I'riy MB-cnexTpnt 1 B oGaa-
et uactoT 2—6 MIU CrnekTpbl CBEPXTOHKOI Cprx‘rypul
ABYX H30TOMHY. 06pasuos c1abo CBS3ani6IX KOMILJIEKCOB, |
Ar—HF (1) u Ar—DF (lI). Tlonyuenubie aaHHEIC TIpo-|
aHaAN3HPOBAHBl C HCMOJL30BaHHEM — raMHJIbTONHANA, B

K-pOM yuTeHbl 3((eKTs KBapTHIHOTO LEeHTPOGEKHOro HCKa-
JKeHHsI, CMHH-BallaTeJbHOIO, CMHH-CIHHOBOTO M 3JIEKTDHY,
KBajpynoabioro B3anMopeiicteuit n apdexr Ilrapka pro-
pOro 1 UeTBEPTOro NOpsiAKoB. BBuLy MaJsoCTH napaMerpos |
CBEPXTOHKOTO ~ B3aHMOJIENCTBHSI, ~ OHH ONpEICJeHbI ;13‘
PU-nanubix ¢ paspemenneM okono 1 kI Has 1 u 1,
COOTB., ONpEAecJeHH BpallaTelbHble  MOCTOSHHbIE Bo=
=3065,7076(10) u 3039,8531:(8) MIlu, mnocTofinuble U,e}{-‘
TpoBexkioro Hckakenns Do=70,78(9) n 59,71(7) Ty, no-!|
CTOSIHHBIE CITHH-CIIHHOBOTO B3aHMOAENHCTBHA  S=50,33(32

u 12,62(47) kT, Js=0,529 u 0,082 xTu, nocrosnume |




CNHH-BPALIATELHONO B3aHMOMEHCTBHS Cu,p=—0,277 u’
—0,046 xT'y, Cr=1,199 u 1,259 kT'u n Ans 11 nocrosu-
Hasi SJEKTPHY. KBaJAPYNOJLHOTO —B3aHMOACHCTBHS egQo=
=196,5(8) kIu. ITo spdexry Illtapka n3 PH-pamubix aas’
I u II, cooTB., omnpeneJjieHb JHMOJbHbHIE ~ MOMCHTBl [L1=
=1,3353(4) u 1,6771(6) D u us MB-namupix s I
onpejeseH JHNOMbHbI MOMEHT u=1,6763(7)D. Cnekrpo-
CKOMHY. IOCTOSIHHBIC HCIOJb30BaHBl AJS NMOJYUEHHs CTPYK-,
TypHOil M AHHAMHY. HH(pOpMaWH O KOMIVIEKCAX. Crpyk-
TypHble napaMeTphl, yCpeXHeHHbe IO 6OJIBIION .AMILTHTYAE
KoneGannit cnaGoit  cpsan, pasust aas 1w 11, coors.:
r(Ar—XF)=3,5095 u 3,4605 A, r(Ar—X)=2,6304
2,6256 A, yroj MexKay OCAMH ceaseit Ar—XF u XF 41,27°!
n 33,27°. Ha ocnoBe AaHHBIX O JIeHTPOGEKHOM HCKAXKe-
HUH OlEHEHH CHJIOBHiE TNOCTOAHMHBIE TapMOHHY. NOJS MO-
Jeky.. [losydeHHbe JaHHbIE COMOCTaBJCHH C #3BECTHBIMH |
pe3ynbTaTaMn JUIsi POACTBCHHBIX KOMIMIEKCOD H CyulecT-:
BeHHO YTOUHSIOT paHEC BHINOJHCHHbIE H3MEPCHIT nas 1)
(S. Harris et al. «J. Chem. Physics», 1974,‘60, 3208). '

B e C. . Mvp3un'
e
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95: 15528p The rotational and hyperfine spectrum of
argon-hydrogen fluoride. Dixon, T. A.; Joyner, C. H,;
Baiocchi, F. A.; Klemperer, W. (Dep. Chem., Harvard Univ.,
Cambridge, MA 02138 USA). J. Chem. Phys. 1981, 74(12),
6539-43 (Eng). The radio-frequency and microwave spectrum |’
of Ar-HF was remeasured by mol. beam elec. resonance

spectroscopy. Anal. of the data yields a revised value for the HF
/y mw nuclear spin-spin const. S, which in turn provides information

about the vibrationally averaged geometry of the complex.
Rotational and hyperfine consts. and the dipole moment are
given. The av. structures and estd. harmonic force consts, are
consistent with those obsd. for other Ar-HX complexes. Comparison
of the 2 hyperfine consts. for Ar-DF indicates that the av. charge
distribution around the D is only weakly perturbed by the kr
atom. — ST T e

CA. 1981, DB, N
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i 12 1468.  BpawareabHblii H CBEPXTOHKHI CIEKTPH
%Q\%/L kommaekca Ar—HF. The rotational and hyperfine spect-
rum of Ar—HF. Dixon T. A, Joyner C. H,, Baio-
cchi F. A, Klemperer W. «J. Chem. Phys», 1981,

74, Ne-12, 6539—6543 (anru1.)
MeTooM 3JEKTpHY. PE3OHaHca B MOJCKYJASIPHOM INyuke
HCC/IEIOBAHL MHKPOBOJIHOBBII M PaAHOUACTOTHEIN CNEKTpHI

rkomnnekcos Ar—HE u p)}é::_gE__uneliTllq);xuliponalxu JH-
lg‘ ﬂ' HHH  BpallaTe/bHbIX népexonos ¢ J<3 (6—19 I'ru) u
¢ U NepexooB MekAY KOMIOHEHTAMH CBEPXTOHKO[l CTPYKTYpH

. BpallaTeJpHOro YpOBHS C J=1 B OCHOBHOM KoJjeGaTe/b-
/ HOM COCTOSIHHH. OmnpejiesieHbl 3HAUeHHA BPALIATEJbHON K
LeHTPOGEKHOM MOCTOSIHHBIX, JHMONBHOrO MOMCHTA I TO-
CTOSIHHOIl  KBaApyMOJbHON CBf3H fapa aeiitepusa: Bo=
=3065,7076 u 3039,853 MI'u, Do=70,78 u 59,71 kI,
p=1,3353 u 1,6768 en. HeGass pass Ar—HF u Ar—DFJ

cootserctaenno, €qQp=196,5_ kIu. M. P. Anies

% 198/, 18, NI




ek 11664 1981
/gx ? /E 10 I51. MoudnexyaspHas CTPYKTypa ArDFE: ananus ne-
& (opmauHOKHOIi MO B rajioMaax unepfiioro rasa — Bojo-
! pona. Molecular structure of ArDF. An analysis of the
bending mode in the rare gas-hydrogen halides. Kee-
nan M. R, Buxton L. W, Campbell E. J, Le-
gonA C,FlygareW. H. «J. Chem. Phys.», 1981, 74,
Ned, 2133—2137 (anra.)
BpawarebHulii CeKTp Bal-/lcp-BaaNbCoOBON  MOJIEKYJIH
ArDF noJyden ¢ HCTOJb30BaHHEM HMIYJILCHO MHKPOBOJH.

!/(/ 2 AL /7 + CHeKTPOCKOMHH C ¢ypbe-npeo6pasoBanieM, pe3oHaTOpa
®abpy — ITepo 1 MMNYJALCHOrO CBEPX3BYKOBOrO comia B

Crot W/C/‘—%"i KayecTBe MOJEKYJSPHOTO HCTOUHHKA. ITonyyeHu 3HageHHs
/ 7/ " KOHCTaur CBSI3H AACPHHIL CnHH — sfepHuit cmie D —F g

sepHOR KBaapynosbHoft cBssu D, pasume 125°(11) u

e /7 194,7 (20) xT'u coorserctento. CTPYKTypHas nupopma-

WHs, COMEPIKAIAsACA B ITHX KOHCTAHTAX, HCNOJAB3OBAHA CO-

2¢Otk . BMECTHO CO 3HauenneM BPAUIaTeJIbHON KOHCTAHTH JyIs onpe-

w2635 JleneHns CTPYKTYpH vArDF. U3 Bpamarensnoro CIeKTpa

[ icoun AV-:L'@ monexyast ATHF Hafieno 3HaueHue KOHCTAaHTHl CNHH-Cnn
‘ "7 wopoit caa3u H —F, pasnoe 49,0 (19) xTu. W3 3nauennyy

' /O. /5351/ BpallaTebHOM__H_CNHH-CIHHOBOH _ KOHCTaHT Nonpeneneﬂaj 7




cTpyktypa Mosekyauw ArHF. C ucnosp3oBanieM MyJabTH-
MONBHOrO MOTCHIHAMA PACCUHTAHK KOJe6aTe bHO-YCPeHeH-
nHe yrau B 14 xomnuaekcax tuna X — H(D)Y (X=Ar, Kr,
Xe; Y=F, CI7Br):~TlonyuenoxXopoiiee: cormacue _sKcie-
PHMEHTAJIbHHIX ™ PACCYHTAHHBIX YIJIOB. Pesiome

L5},
(OHJU:
wenr
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LZO B216. Monekyaspuas crpykrypa ArDF: ananus pe«
PMAUKOHHOTO KoseGaHHst CHCTeM Gnaropojnbiii ras —

ranorensogopos. Keenan M. R, Buxton L. W.
Campbell E. J, Legon A C, Flygare W. H.
Molecular structure of ArDF: 'An__analysis of th_c bendin

mode in the rare gas—hydrogen halides. «J. Chem.
Phys.», 1981, 74, Ne 4, 2133—2137 (aHraL.)

C moMOWbIO HMMYJBLCHON MHKPOBOJHOBON <ypbe-Crek-
tpockonnu B pesonartope Pabpn — Ilepo it ¢ HMIYJILCHBIM
CBEPX3BYKOBLIM COMJIOM B Kau-Be HCTOUHHKA MOJeEK. Myx-
®a noayuen cnektp ArDF B o6JsacTu mepexona J=0->J=1
u B obmacti nepexoaa J=I1-»J/=2. Anajornymbiec nsmepe-
unst mosTopHo Bhinognensl Ans ArHF. Ilo' nomyuenHby
JAHHLIM PAcCUHTaHBl CHEKTPOCKOmHY. mnocroanubie By ut
Dy o6eHX MOJEKYJ, MOCTOSIHHAsS SICPHOTO CIHH-CIHHOBOTO
paanmopeiicrsus [aas ArDF 12,5 (11) xTu, ana ArHF
49,0 (19) xTu, B ckobkax YKa3aHbl CPeJHCKBAAPATHYHBIE
OTKJOHEHHS O], H TNOCTOSHHAs SJEPHOTO KBaAPYNOJIbHOrO
saanmogeiictBus [mas ArDF _194,7 (20) xT'u]. Ot _nocro-




SIHHBlE HCMOJIb30BAaHBl JJIsl ONpejeseHHs YKTYPHl H3Y-'
YyeHHbX MoJekys (paccrosiwnsi H—F u D—F 6blan B3sTH
H3 COOTB-LIHX JABYXaTOMHBIX  MOJEKWI, R — pacCTosHHe,
Ar—F u O —yron ArFY, rne Y—H wm D): gas ArDF
R=3,5352(15) A, 0=32,2(21)° ans ArHF R=3,5445(2) A,
¥=41,1(5)°. danee mpu BBEACHHH MYJbTHNOJLHOTO Pasil.
I B3aHMOMEiCTBHA aToMa Ganaropogsoro rasa X c,
nyxatomuoit mogekyaoit H(D)Y (X=Ar, Kr wm Xe;
Y=F, Cl um Br) paccuntanb KoJebaTesbHO-yCpeaHEeHHbIE
3Hayenus BajeHtHoro yraa O jas 14 mosmekya X—H(D)Y
H NOJYYeHHbIE 'BENHYHHBL CONMOCTAaBJEHbL € SKCMEpHM. 3Ha-
yeHHAMH, OTKJIOHEHHS BBIUHCJ. OT 3KCNePHM. BEJHYHH He
npespimar 3,5°. - H. ®. Crenanos |
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" 94 129740m Moleeular structure of acgon deteritun fluoride

(ArDF):  an analysis of tho bending mode in the rare
ras-hydrogen halides. Keenan, M. R.;  Buxton, L. W.;
Camphell, 5. J.; Legon, A, C.: Flygare, W. H. (Noves Chem,

‘Lab., Univ. Nlinois,” Urbana, 1L 61801 USAY. . Chem. Physg,

V81, 74(4), 2133-7 (Eng).  The rotational spectrury of the !
ADF van der Waals mol. was assigned using pulsed Fourier |
transform microwave spectroscopy in a Fabry Perot cavity withi
3 pulsed supersonic nozzle as the mol. source. The DI nuclear

spin-nuelear spin and D nuclear quadrupole coupling consts, are
12501) and 194.7(20) kHz, resp.  These consts. “ield equiv,
structural information and are used together with rotational
renst, {o ohtain the strueture of ArDF. ‘The rotations] « ectrum
of AtHI wae alao reexarnd. and the HF spin-apin conat, }mm(l to
P 19.0(19) kHz. The structure of AtHF was then obirined from
'he rotational and HF spin- spin consts. Finally, the v.hrationally
trerased anples in 14 complexes of the type XCHD)Y (X = Ar,
Er, or Xe: ¥ = F, Cl, or Br) were caled. using « multipole
tetential and compared with expt, The agreement between the
hed. and cale. angles is very go ol -

2SO,
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‘1 247. KuneTHuecKue ncenenosanns Ar,F* B cmecax|
)\r—NFs, B036YKAaeMbIX MEKTPOHHBIM TY4KOM. Kineticl
studies of ArF* in electron-beam excited Ar—NF; mix-
fures. Boewering N, Sauerbrey R, Lang-
hoff H. «J. Chem. Phys.», 1982, 76, Ne 7, 3524—3528
(va:xI:Im.) ‘

3Mepe BPeMENHOI XOJ HHTEHCHBHOCTCH MON0C_uyo-
pecuietmun_ArpF* (A=2900 A) u ArE* (A=1930 A) n);)Ti
BoaGyxnemin  cmeceit Ar—NFs, Ar—He—NF; 3nexrpp‘oﬂ.1
HBM TyYKOM C JIHTENBHOCTbIO 4,5-107% ¢, TokoM 1 ®A 1
sHeprieit 3JekTponos 1o 1,75 M3B. Konu-ng Ar u He
smensiace B mpepenax 0+2,5-10% em~3, NF; — (1+40)-
.10'6 cv—3. Onpejenenbl KOHCTAHTE CKOPOCTeil psiza npo-
neccos, B ToM uncae Arg*+NF;—>nponykTsl, Arob* 4 NF;—
—poAyKTH, AroF*+ Ar—>nporykrsl, ArF*+He—mpoayk-~
met. Onn pasunl coorsercTBento (3 aw¥/c) (1,3%0,2)-
.10-19; (5,621,0-10-1; (2,20,8) -10~1; (52)--0-15, Ua-
MepeHBl TAKKE KOHCTAHTbI CKOPOCTEil TPEXYaCTHYHLIX TIpo-
neccop ArF*+2Ar—ArF*+Ar 1 ArF*+ Ar+-He—sAr,F*+
+He, pasuste (5%1)-107% u (1%£0,2)-10-3 cxbfc. -

« : - B. ®. Topmien
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24 B84. ~Cnuu-opOMTajbHOE B3aHMOLCHCTBHE B OCHOB-'
HBIX COCTOSIHHSIX MOHOraJoreHuaos 06Jaropoanbix rasos..
Haberland H. On.the spin-orbit splitting of the ra-
're _gas-monohalide molecular ground state. «Z. Phys.»,
. 1982," A307, Ne¢ 1, 35—39 -(amru.) o

C yueroM cnuH-opGHTa/BHOI CBSI3H PaccMOTpeHA ABYX-
ypoBHeBas 3ajaua, COOTB-11ast B3aHMOJEiiCTBHIO
A(®P1/2,3/2)+B('So). Iokasano, uTo B TOM cayHuae, Koraa
CnHH-OpOHTaNbHAS CBA3b MOXKET PAacCMaTPHBATBCA  Kak
cabo 3apicsilas OT MeRKAaTOMHOro paccrosuust (r) Tpu

M norenunana B3anmoneiictsus V(las,), V(IN2) u V(Xy)
W . &0!\’33}:183!01‘651 CBSI3aHHBLIMH JIPYT € APYTOM, H IO ABYM H3
. HHX TPeTH{T MoiKeT OLIThb ONpejeseH YHCTO aHAJHTHUYCCKIL.
W’-& .OcoGenno mpocta H HarfaHa YKa3aHHas CBSI3b B Ipe-
AC/BILIX TYHAOBCKHX CAYYasiX MpH Majblx H Ooaplinx r.

Has nex-psix cucrem tuna Hal— A, rpe Hal=F, C

n A=Ar, D}:(r;:UﬂWma\ TOJTyYCHHBIX.
; _TIRWNO6DAI0N _OTCHIIAN0B H ONpEEICHH _NapaMeTphl
N - 5} ( . g
X /954 [F,~nAY
] 2=
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"(Emin, fmin) NOTCHLUMAABHOL aMbl. TIpeanokennast Monen.
PacnpocTpanena TakkKe W JUISl pacueTa NOTeHINada VES

coctostnnst B mohe HeNet, aas k-poro motemmiann co.

crosinuit X2 u Il usBecTHol 13 SMICCHOHHOrO CleKTpa,

a MNepexof, cBA3auubit ¢ ly; ne nabmopaeres. OTyeyensy|
TPYAHOCTH, BO3HHKAlOWNE NPH NOCTPOCHHN JanbHOLCHCT-

BYIOLIe{l YaCTH NOTCHWHANA AAS 3TOrO COCTOSIHIS,

) C. Hoaun

.
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| 97: 61343p Anisotropic intcrmolecular forces. I1. Rare

gns-hydrogen fluoride systems. Hutson, Jeremy M.; Howard,

Brian J. (Phys. Chem. Lab,, Oxford Univ., Oxford, UK OX1

3QZ). . Mol. Phys. 1982, 45(4), 791-805 (Eng). Anisotropic

intermol. potentials for ArHF, Kr.HF, and Xe.HF were obtained '

by least squares fitting to mol, beam speclra of van der Waals

complexes. The abs. min. is at the lincar rare gas-HF geometry

W ' for all the systems considered. The potentials are reliable
W» around the abs. min., but the existing data are not sensitive to

; the behavior elsewhere. The abs. well depths and the behavior
M’ /Y/"Lf . around the linear rare gas-FH geomctries are not well detd. and
: depend upon the model chosen. The potentials for the rare

" gas-HF systems are considerably more anisotropic than for the

corresponding rare gas-HCI systems (1982). The contributions

@ of induction and dispersion forces to the potential anisotropy are’

discussed and both arc found to be significant. The attractive!

forces can be adequately described in terms of induction and:

7‘2. dispersion forces alone without the need to invoke incipient

chem. bonding. - :
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6 J1398. BpaareabHblii spdekr  3eemana B _ArHE)

‘Rotational Zeeman effect in ArHF. Read W. 'G.,l

Campbell E. J. «Phys. Rev. Lett», 1982, 49, Ne 16
1146—1149 (anra.)

C nOMONIBIO MHKPOBOJHOBOTO  (ypbe-CIeKTpOMeTpa

‘BricpBHle 3apETHCTPHPOBAH BpallaTenbHblil ekt 3eema-|

Ha B Bal-Jep-BaajlbCOBLHIX MOJeKysaax ArHF, oGpaz3yio-|
LHXCST TpPH PACIIHPCHHH B BaKYyM CMCCH HF—Ar, (4—|
‘96%) c nayanbHbIM AaBia. ~500 MM pT. CT. H KOMHATHOI |
‘T-poil. Pe3oHaTOp CNeKTpOMETpa M CHCTeMa mmy.nbcnoﬁl
Nojaud rasa pasMelllajich B COJEHOHAE CO CBEpXNpOBO-|
naumumi o6MoTKaMH. OnpeaeneHBl  3eeMaHOBCKHe napa-i
merput _ArHF: g, =—0,00503 (12) u (A=A, =—1,7 (11).!
.10-% “TMTvlLeHen KBaApYNoJbHBIT  MOMeHT Qp=2,79
(77)-10-% K cM2, OTMedeHO, YTO SKCINEpHM.  3HaueHHe
g, G6nu3Ko K TeOpeTHu. OLEHKe, NOJYHeHHoii Ha  OCHOBe
37eKTPOHHBIX M Mari. cpoiicts  cBoGoaubix Ar u HF |
NpPeANoJOKeHHH CTPYKTYpH KOMMJeKxca B BHAE Ar...HF.l

et — . .. ... ._-C.B. Jlutke
v’ e
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" 97: 190662r Rotational Zéeman cffect in ArllF. Read, W,
G, Campbell, E. J. (Noyves Chem. Lab., Univ. Hlinois, Urbana,
IL 61801 USA). Phys. Ree. Lett. 1982, 49(16), 1116-9 (Eng). |
The Ist observation of the rotational Zeeman eftect in a van der)
Waals mol. is presented. Tne spectrometsr used in this sy i3’
a Fourier-transtorm microwave spectrometer employins an!
evacuated Fabry-P'erot cavity and a pulsed zas nozzie, both of
which are placed inside the bore of 2 superconducting su!vnnid.‘
The retational Zeeman parameters tor ArhiF are g, = -0.005]
03(12) and (v:=x 1) = ~LT(11) X 10 ™ emd, The mol. quadrupole
moment is (), = 279(77) X 10-% statcoulomb-cme2,

i
‘

e.A-1958, IEwil @
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10 B275. Addekr 3ecmana Bo BPAWATENLHOM CHEKTPE
ArHF. Rotational Zeeman effect in ArHF. Read W. G.,
Campbell E. J. «Phys. Rev. LLett.», 1982, 49, Ne 16,|
1146—1149 (aura.) - . ,
Ha idpypve-MB-cnexrpoverpe ¢ pesonatopom Pabpi—
Ilepo M IMTYJBbCHBIM COMIOM BNepsble HaMepen 3dbekT
3eeMala BO BpallaTeNbHOM CNEKTpe -Bal-1ep-BaajbCoBOl
mosekyast ArHF. Hamcpeno paciuensenie BpamaTenbHoro
mepexona J=!1-2, AM==1 xoMmiekca BOJH3H YacCTOTHI
bél /) 12 Ty mpy Tpex pasiuyHBIX 3HAYCHHAX HANPAKEHHOCTH
N MArHHTHOTO MOJsA. AHNaJH3 JAAHHBIX BHIUTOJHEH € YYeToM
AHH3OTPOMHUH MATHHTHOIl BOCHPHIIMUHBOCTH B TpeHeGpexe-
HHH B3aHMOJEl(CTBHAMH SACPHBIT CIHH-sAepHBNT onuy. s
MepIIeHANKYIAPHOIl KOMNOHEHTHL MOJIeK. g-pakTopa moay-
yeHo snauenue g3 =0,00903 (12) u mnq ‘aHH30TPONHH Mar-
HHTHOIt BOCIPHHMYHBOCTH 3HAYCHUE X—y1=—=2,57 (1,69) -
-10-1% MI'u/T'c?. Boluncaennbit Ha OCHOBC TIONyYEHHHX

Qf,/f/f\g,_/_‘f//\//()




JAHHBIX H C YYETOM CIHH-CIHHOBONO B3aWMOACHCTBHS (115
HF BpaluaTe/bHBEIT CIEKTP XOPOWO COMVIAcyeTcsy ¢ H3Me-
PCHHBIM ceKTpoM. MoJieKyasphblit g1 -(paxTop mpuGIH3H-
TeJbHO COBNAJAeT C 'BCJAHUKEON, TOJYuCHHON #3 aHasIH3a
5JCKTPOHHBIX H IMarlMTHEX cB-B cpoGomubrx Ar u HF.
Tlpou3sedena OLCHKA BEMUHHBL MOJEK. KBaApYMOJLHOTO
 MOMEHTa KoMmiLIeKca. C. H. Mypasz

/coc
\ 4
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aZ 97: 171743b Formation . kinetics of the triatomic excimer!

argon-fluorine (Ar:F*). Marowsky, Gerd; Glass, Graham P;
Tittel, Frank K.; Hohla, Kristian; Wilson, William L., Jr.:
Weber, H. (Max-Planck Inst. Biophys. Chem.,, Goettingen, Fed.
Rép. Ger.). IEEE J. Quantum Electron. 1982, QEI18(5),
898-902 (Eng). Detailed Muorescence measurements of electron
beam-excited high pressuré mtixts. of Ar/F2 and Ar/NF3 were
@W s made in order to investigate the processes leading "to the
formation of Ar;F*. Three-body collisional quenching of ArFe
was identified as a major formation mechanism. The 3rd-order
WWW’ rate const. for this réaction was measured to be k; = (1.2 % 0.2)
X 10-3 cmé.g-1, In addn. 3uenching rates ‘for collisional
deexcitation of Ar;F* by Ar and the fluoride donors NFs and F,
were detd. The radiative lifetime was measured as 219 + 15 ns,
The possible formation of ‘ArsF* from long-lived excited Ar
neutrals when using intense éxcitation g and low-donori

I -

pressures is also briefly discussed. . | -

| (W)
C A /%,?/2-7‘//\/;7,0
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12 [1895. KuneTHka o0pa3oBaHHSI TPEXaTOMHBIX IKCH-

mepos Ar,F. Formation kinelics of the triatomic excimer
Ar,F. “"Matowsky Gerd, Glass Graham P,
Tittel Frank K, Hohla Kristian, Wilson
William L, Jr.,, Weber H. «IEEE J. Quantum Elec-;
tron.», 1982, 18, Ne 5, 898—902 (aura.)

Hccaenosana xkunetHka duryopecuenim cMmeceit Ar/Fo n
Ar/NF; npn BbICOKOM naBJeHH, BO30Y)KAaeMBIX  3JICK-
TpOHHBIM NyukoM. [Toxasalio. YTO OCHOBHBIM MEXauH3MOM

W/Z oGpagoBamnst 3kcuMmepoB Ar.F sBasercs — TpexuacTHuHas
peakuust Tymenns ArF* c xomncrantoit ckopoctn ky='(1,2+
#+0,2)-10-% cM® c—l. Onpenesneno mTakxe  paaHaUHOHHOE
-BpeMst xku3un AroF* (219%15) Hc 3 xoHcTaHTB cKOpocTH
TYUIeHHSt 3THX 3KcHMepoB Moaekyaamit NF; u Fo. Kpatko
O6GCYXK/eHH JAPYTHC BO3MOJKHDLIC MYTH oGpa3oBanus AroF*
3a CUCT DEaKUHil C JOIrOXKHBYILIMH BO3OYXKASHHBIMH aTo-
:MaMH aproHa npu GOJBIIHX TJIOTHOCTAX BO3GYXKAeHHS H |
MaJsIbIX JaBJIeHHsIX JIOHOPHBIX ra3os. Bubu. i

: !
------ e
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5B1204. dxcuMepHble Ja3ephl. Lasery ekscimerowe.

xcimer lasers. Radzewicz Czestaw, Kowal-
czyk Pawel. «Post. fiz.», 1982, 33, Ne 1~2, 17—-27‘
(noa.; pes. aHra.)

HT. JAHHBIX 7O CNEKTPOCKonuu Mosexyn ArF,

W )(m}bmm - Onucaits npituun feficTeus
SKCHMEPHbIX J1a3epOB (2J1), kuHeTHKa 06pazoBaHHs HHBEp-

CHH B aKTHBHOii cpeme 3JI, KoHCTpyKuwn AJI, a Takxke

npuvenene DJI B CNEKTPOCKONHH, HeNHHefHONi oONTHKe |
[W/) H JasepHoit xumun. BuGa. 13, _B.A A. Hanrouenxo |

®F yu, b5 tebs, B0t 1F
X . 1983, 19, NS
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7 O115. Mexmonekyasipuas TeopHs BO3MYLIEHHH
BaH-/€p-BAANLCOBBIX MONCRYN. Intermolecular  perfurba-;
tion theory for Van der Waals molecules. Stone An-
thony J, Hayes Ian C. «Faraday Discuss. Chem.
Soc.», 1982, Ne 73, 19—3l. Discuss., 109—136 (anr..)

MezxMonexkyaapiast TEOPHS BO3MYIIEHHIT HCMOJb30Ba-
Ha -1 PacyeTa 3HCPTHH JIHHEHBIX BaH-JepP-BaaJbCOBBIX
xommaekcos ArHE, ArFH, ArHCI, ArCIH, NeHF, NeFH.

5 oy ——— —_—— o
ITepekpuiBaHie OpOHTadelf YYHTHBAeTCS ~TouHo. Bobluucie:
Hbl H PacK/JacCHQHUHPOBAHH BKAALB TEPBOTO H BTOPOrO
nopsaakos. Pe3ynbrarthl pacuera mnocie BBeleHHs nonpas-
Ki Ha 3¢dexTh cyneprnosnuun 6a3HCHEIX HAGOpOB corvia-
CyIOTCSl € JAHHBIMH CaMOCOIVIACOBAHHBIX BBIYHC/ICHHI AJs
BCell CHCTeMbl TAKXKE C YYeTOM IIONMPaBKH HAa H3MeHeHHe
SHeprun ()parMeHTa CHCTEMBl NPH MOSBACHHH 106aBOYHBIX
Gasncubix ¢-unit Ha cocenneM (Qparmenre. A._ ®. Illecrakos

@ 410, ALl

P, /953, /8 NnF 9 A [Vebr
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- 101: 180216k Argon isotope cffect in the microwave spectra of |
argon hydrogen fluoride (ArHF). Cousins, Brian L.; O'Brien,
Sean C.; Lisy, James M. (Dep. Chem., Univ. Illinois, Urbana, IL
61801 USA).” J. Phys. Chem, 1984, 88(22), 6142-3 (Eng).
Rotational transitions for the less abundant isolupos of Ar in AtHF!
were obsd. by use of a pulsed Fourier-transform Fabry-Perot
microwave spectrometer. The K = 0, J = 1 — 2 transitions in!
3ArHF and %ArHF were measured in natural abundance, The use!
of the isotopic data to est. the ArHF well depth and equil. structure’

//{/f WMW) are discussed. . o
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15 B1241. BansHue M30TONMHYECKOro 3aMelleHHsl ap-
rosa Ha mukpopoaHopeie cnektpnl ArHF. Argon isotope
sffect in the microwave spectfa —of  ArHF. Cou-
sins B. L, O’'Brien S. C, Lisy J. M. «J. Phys.
Chem.», 1984, 88, Ne 22, 5142—5143 (aura.)

Ha MB-¢dypse-cnekTpomerpe ¢ pe3oHatopom Palpu —
IMepo ¥ HMIYJBCHBIM COIUIOM H3MepeHH B 06/1aCTH uacToT
6—13 I'Tu Bpawar. cnekTpsl 3 H30TOMHY., 06pa3uUOB BaH-
nepsaanbcoporo xommiaexca “ArHF - (I), 38ArHF (II), =x

" 3ArHF (III) B ocHoBHOM KoJebaT. cocTostHuH. K3MepeHnl

yacToTH -nmepexofqoB J=0—1 u 1—2 ana I u J=1-2
mas 11 u HI. Auyaians cnekTpoB BHINOJHEGH B npHOaHIKe-
HHH MOJeJH TCEeBAOABYXaTOMHOM MOJEKYJbl C MeXMOJeK.
IIr Mopse. OnpesesicHbl Bpaular. INOCTOSHHBIC, MapaMmer-
pH norteHuHana Mop3e H CTPYKTYPHBIC MapaMeTpPHl KOM-
nJekcoB. PaBHOBecHBIC 3HAUEHHS BpallaT. MOCTOSHHON ¢
yYeTOM  H30TONHY. 3aMellcHHs aproa  B,=3210,4156
(6) MTIu, mocTosHHON wWeHTPOGexKHOro nckaxeHns De=
=70,918 (10) kI'y ¥ mocTORHHOI KOJcGaTenbHO-BpaILaT.
B3anuMozeiicTBus a,=289,4114 (4) MIu 3ameTHO OTJH-
yaloTCS OT NMOJMYYEHHEIX C MOAEJbHHIM noTeHuianoM Jleu-
napaa — lxxonca 6—12. C. H. Mypsuu
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. 6J1177.. W3otonuueckuit addekr B MHKPOBOJHOBOM,
cnektpe komnaekca ArHF. Argon isotope effect in the mic-,
rowave spectra of “rHFCousins BrianL, O’Bri-
en Sean C., Lisy James M. «J. Phys. - Chem.,
1984, 88, Ne 22, 5142—5143 (anra.) ‘ ;

Ha ¢ypbe-cnekTpoMeTpe € HMINYJbCHOM MOJIEKYJISIPHO
cTpyeit Hccaenopanbl MB-CnekTpel KOMIIEKCOB Ar—HF ¢
3BAr g 38Ar, ‘°Ar. HMaenTHQHUHDPOBAHBl JHHHH BpallaTe/b-
nnix nepexogos ¢ J=1«0 u 2«1 BGau3H 6 u 12 I'Tu
©ArHF u nepexoga. ¢ J=2+«1 BGau3u 12 I'Tu ocranb-
HBIX MOJEKyJ B OCHOBHOM KoJeGaTelbHOM coctosinid. Bee

. yactoThl 06pa6oTaHsl Mo eAHHOH d-ne! ans BpaLLaTeJIbHOM |
Z[ /} . SHeprHH, COAepIKalleil B SIBHOM BHAE NpPHBENEHHYIO Maccyl
L KOMIJleKca H BpallaTesbHbic KOHCTAHTHI, BEIpaXeHHHC qe;\
pe3 mapaMmeTpn mnoTeHuHasoB Mopsa.  Ilas napameTpos
Mop3sa noayuens 3uauenns: D=88,68 cm~!, R,=3436 A
: . Hoa=2151 A-l. M. P. Anues,
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1J1131. CsepXToHKas CTPyKTypa, o6yc/iOBJAEHHAsi KBa-
APYNOJABbHBIM B3aHMoOneicTBHeM sapa D, Bo Bpamarenbﬂoml
cnekrpe komnaekca Nz...DF u uutepnperauns nocrosiu-|

HBIX CBEPXTOHKHX  B3aHMOACHCTBHIt Yaa® B DooHF nas!
psana komnaekcos Tuna B.. . HF. D-nuclear quadrupole
coupling in the rotational spectrum of >N;...DF and
an interpretation of the hypertine coupling constants 4442
and D..™F within a series of complexes B...HF. Le-
gon A. C, Willoughby L. C. «Chem. Phys. Lett.»;
1984, 109, Ne 5, 592—p08 (aura.) - i
C noMowbI0 MHKPOBOJHOBOTO (yphe-CNeKTpoMeTpa B cO-
YeTaHHH C OXJa)XJaeMOH CBepX3BYKOBOIt MOJIeKyIspHoit
Jl/] : crpyeit uccaenosana CTC auunit BpamatenbHbIX nepexo-
n0B ¢ J=1<0 n 2«1 ocHOBHOroO Ko0.1e6aTe bHOro COCTOs-
HHSl BaH-Jep-BaafjbCoOBOro KoMmmiekca 'SN,...DF. Anaaun3
CNeKTpa BHIMOJHEH C YYETOM KBAaJAPYMOJbHOI CBA3H SApa,
AeilTepHst M TNPSAMOro . CHHH-CNHHOBOTO _B3aHMOXEHCTBHS |

Y L
b 1955k @




MeXAy siapaMH ¢Topa M aeiitepus. Onpexetens 3HAYCHHST
BpAlaTeJbHON M NEHTPOGEXHON  MOCTOSHHbIX (Bo=
=3091,9004 MT'u, D;=14,75 kI'L) 1 nocrosnnpx (By= |
TOMLHON CBA3N  (Xea?=278,6 kIu) n CIHH-CAHHOBOTO |
B3anvonencTBust (Doa1F=-—385 xI'n). Paccmorpena kop- |
PeJALHST MCHKAY 3HAYCHHAMH %aoP H* DooMF. nug KOM- |

‘naexkcos B...HF .c ‘B=Ar, Kr, Xe, N, CO, PF; H,S,'
HCN, H:0. . )

M. P. Annes.
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7 CMeKTp M CTPYKTypa TpuMe-|
pa Ar.—HF. Rotational spectrum and structure of the!
Rro—HF firimer. Gutowsky H. S, Klots T. D, Chu-
ang C., Schmuttenmaer C. A., Fmilsson T. «J.  Chem.
Fhys.», 1985. 83, Ne 9, 4817—4818 (aurs.). Mecto xpa;
nenus -[TIHTB CCCP ’

Ha ycoBepuieHCTBOBaHHOM ®~ BLICOKOUYBCTBHT. MHKPOBOJI-

osoM (MB) ¢ypbe-cneKTpoMeTpe C HMMyJbCHOM MOJEK.|

crpyeit B 00J. 4acToOT 4—18 TTu ¢  TOYHOCTBIO OKOJO
1 k' u3Mepen Bpawar. CneKTp cna6ocBA3aHHOr0 TPHMEpaA!
Ar;—HF B OCHOBHOM KoJeGaT. COCTORHHH. Nnenthduuu-,
posano 22 Bpawar. nepexoaa b-Tuna. 3aperu_crpuporsanol

cobie 10 BpallaT. MepexofoB, NPHHALNEKAILUX TPUMEDY:
Ar,—DF. U3 storo ¢axra, 4to B MB-cnektpe Ha6maona-i

———
. JIHCb TOJBKO MNEpexoAabl ee <00 H OTCYTCTBOBAJIH nepexo-,

NIbl e0~<—0e, @ TAaKKe H3 aHaunsa MB-1aHHBIX yCTaHOBJe-:
HO, 4TO TpHMep HMeeT T-oGpa3snyio (opmy Cqy-CHMMETPHH.!
C.

., o H. Mypaui.
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! 103: 203000t Rotational spectrum and structure of
Ar:)-hydrogen fluoride trimer. .Gutowsky, H. 5

huang, Carl; . Schmuttenmaer, C. A.; Emi
Chem, Lab., Univ.. lllinois, Urbana, IL 61801 U

.+ Klots,.T. D.;

1985, 83(9), 4817-18 .(Eng). A study of the rotational spec

W M > structure of the Ar~HF trimer indicated a T-shaped com

(4 described as an Arz dimer attracted sym, to HF. Over 20
W Knn%tlions were obsd. and assigned to Arr~-HF and >10
f re=Dr. = L T O I L R R

2
an n

e.A-1985 103,8n 2y
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Y Gudo wsky H.S.,

Klots 7' 9. etat. |

.. Chem . Phys. 1985,
§9 NG Y817 ~v818.
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6 JI161. Bpawartenbubie CHEKTPbl H CTPYKTYpPH  He-)
Goapwnx kaacrepos: Ar;—HF u Ar;—DF.  Rotational
spectra and structures of small clusters. Ars—HF and
Ar;—DF. Gutowsky H. S, Klots T. D, Chuang
Carl, Keen John D., Schmuttenmaer C. A, Emilssom
Tryggvi. «J. Amer. Chem. Soc», 1985, 107, Ne 24,
7174—7175 (aura.) ‘

B MoJekyaspHOM mnyuyKe METOJOM MHKDPOBOJMH. (ypbe-
CMeKTPOCKOMHH HCCJCNOBAH YHCTO BpallaTebHHH cnem;}
moJekynspunix KaacrepoB Ars—HF u Ar;—DF. Hawmepe-
HH YAacTOTH H TNpEJCTaBJieHa HHTEPNpeTauHst psiAa mepe-
XOM0B MEXJYy BpallaTe]bHbHIMH COCTOSIHHAMH Ar;—HF ¢
J=1,...,7. Oaas nepexoga'c K=0, J=1-2 3
Ar;—HF 1 Ar;—DF H3MepeHH YaCTOTH KOMIOHEHT CBepx-
TOHKOH 'CTPYKTYypH. BunonHeH pacueT reoMeTpuy. napa-
MeTpoB Ha6/I0JlaeMHX KJacTepoB H [JaH CPAaBHHTENbHHIL
aHann3 reoMeTpur kiaacrepos Ars—HF u  Ar—(HF),.
IMokasano, uro crpyktypa Arz—HF u Ar;—DF  onpege-
VIfeTCS  reOMeTDHeii CHMMETPHYHOro Bonuka, B, K,
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" 103: 202949x ‘Rotational spectra and structures of small clusters:

Ars-HF and Ars-DF. Gutowsky, H. S.:

Carl; Keen, John D.; Schmuttenmaer, C.

(Noyes Chem. Lab., Univ. Illinois, Urbana,

Klots, T. D.; © Chuang,|
.+ Emilsson
IL 61801 USA), J.

» Tryggvi

Chem. Soc. 1985, 107(24), 7174-5 (Eng).. Microwave rotatlonal

spectra were obsd. for the 2 small clusters Ars~HF and Ar;-D

F, the

18t clusters to be so characterized; - Their detection was .made!

possible by sensitivity improvements
which uses Fourier transform operation

to a Flygare spectrometer,.

5 ] ; of - Fabry-Perot cavity in|
K W W ) conjunction with a pulsed supersonic nozzle to generate the clusters. |

The sym. top transitions measured for J = 1 —» 2 to J

fitted by rotational consts. B, Dy and Dyx of 1188.212 MHz, 6.85!
kHz and -5.76 kHz for Ars-HF and of 1180.379 MHz, 6.57 kHz and|
UZZ . /[ : . =6.16 kHz for Ara~DF.: The compn. of the clusters was’ established|
by the hyperfine structure of their K = 0, J = 1 — 2 transitions; by
the absence of K states other than 0, 3, and £6; and by anal. of the

values found for B,.- The H/DF lies along the 3
group, with the H/D end closest to Ara. - -

A /988 103, NAY

~fold axis of the Ar;

Am,

=6 — 7 are
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CnexTpoB komniekcos HF-HHepThuiit ras. Van der Waals;|

potentials from the -infrared ~spectra of rare gas—HF|

complexes. Fraser G. T, Pine A. S. «J. Chem. Phys.»,]

1986, 85, Ne 5,  2502—2515 (anrm) - Mecro XpaHenus

I'TIHTB CCCP ' i :

C mcnosp3oBaHHEeM NepecTpamBaeMoro Jlasepa Hccaeno-

Bai MK-cnekTp norsowenns ' BaH-Zep-BaanbCOBCKHX - KoM-

‘naekcoB Ar—HF, Kr—HF u Xe— .Pa3oBoil (ase npy

T-pe =211 K. I7asi ocHopubIX KosiebaTeabHO-BpamaTenp-

HBIX TIOJIOC V;, OOYCJOBNCHHBIX BaJCHTHBIMH HF-xone6a-

HHAMH KOMIAEKCOB, H3yueHa BpallaTesbHasi CTPYKTYpa . mo-

JI0C BIIOTb 10 JOCTHIKEHHS BPaWATENbHON NPCAHCCONMHa-

unH. OnpeseieHbl napaMeTpel PaHajblioOro  moTeHmmana

y[[” Mafitnanna—CymuTa # NMPeNCKas’aHW 3HePrHH CBA3eN, Ko-
ﬁ Je6aTesbHbIe YAaCTOTHl V3 H AP. CMEKTPOCKOMHY. napaMeTpu

A ocHosHOro. (v;=0) Boa6ymncxxnor\o"(v,=1) co-
‘cTosiHii  Komnaekcos. Ilpeacrasiex CPaBHHTEJbHEI aHa-
JIH3 H3MEHEHHi HeKOTODHIX CNeKTPOCKOMHY. napamerpos |
PARy KOMIMIEKCOB OTHOCHTE/IBHO — NapaMeTpoB MOHOMepa
NESBrennT2. | e, B J

/986
2 —-/%/[ £ 2J1158. Ban-pep-baanbcoBckHe HOTEHUMaL - 3’ HK-

PDlysy, 18, w4
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105: 161175n Van der Waals potentials from the lnfrnred]
spectra of rarc gas-hydrogen fluoride complexes.  Fraser, G. T
Pine, A. S. (Mol. Spectrosc. Div., Natl. Bur, Stand., Gaithersburg,
MD 20899 USA). J. Chem. Phys. 1986, 85(5), 2502-15 - (Eng).
High-resoln. IR spectra of the Ar-HF, Kr-HF, and Xe-HF van der
Waals mols. were recorded in the vicinity of the H-F stretching,
fundamentals, »1, under thermal equil. conditions at T ~ 211 K wit
a tunable difference-frequency laser. Rotational structure was obsd.)
up to or approaching rotational predissocn., permitting one to model,
the effective radial van der Waals potentials for these complexes.{
These potentials provide good ests. for the binding energies, Do, and
the van der Waals stretching frequencies, »3, in the ground (v1 = 0)
and excited (v1 = 1) states of the mols. -For-v1 = 0 in Ar-HF)
Kr-HF, and Xe-HF, Do = 102, 133, and 181 cm-! and 3 = 39.2, 41.1,
and 434 cm-!, resp. The ra modes characterized by the model
potentials aid in the assignment of the »t + va - v3 hot bands obsd. in
the spectra. The band centers for the » fundamentals are all down
shifted in frequency from the isolated HF monomer by Av = -9.654
-17.518 and -29.185 cm-! for the ‘Ar, Kr, and Xe complexes, resp.|
indicating that the van der Waals honds are some 10 to 15% stronger
in the excited vibrational state. . -

|
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gcocromum_ _KOMIJIeKca Ar—HF. .. E.B. Annesa

9

/956

Z 19 B1313. BuHapublii KOMIIEKC aprol — GTOpHA BO-
-lopoaa: mpHMEp ROATOXHMBYULEH METACTAGHILHOH ~CcHCTe-
‘mbi. The argon — hydrogen fluoride binary .complex: An
example of a long lived metastable system. Hu-

ng Z. S., Jucks K. W, Miller R. E. «J.-Chem. Phys.»,
1986, 85, Ne 12, 6905—6909 (anra:.). Mecto XpaHeHHs
TTIHTB CCCP - : " .

C HCno/Mb30BAHHEM ONHOYACTOTHOrQ Jasepa Ha LeHTPaX|
OKpacKH MeTONaMH Ja3epHOW  OMTOTEPMHY. H J1a3epHOH |
1UTApPKOBCKOH  CNEKTPOCKONHH (JILIC) HcclleloBaHa
HK-nosoca v; Baa. koa. H—F-cBasn kommiekca Ar—HF
B MoJeK. nyuke. ITo BpeMeHH INpOJIeTa KOMILIEKCOB OT
TOYKH MepeceyeHHs MOJEK. NMy4YKa € Ja3epHHM H3JyueHHeM
[0 6ONOMETPHY. JTEKTOpa  OlleHeHa HHXHAS TpaHHUA
BpeMeHH JKH3HH  BO3GYXIEHHOTO  COCTOSHHA € Uy=1
(t>=3-10-* c). Haitnennas MeToa0M JINIC BeanyHua nau-
nonbHOro MoMeHTa Bo30yxaenHoro cocrosihusa (1,495 JI)
Ha 129, sBblule JAHMNOJbLHOrO MOMeEHTa OCHOBHOTrO Koue0.
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9JI169. Bunapuwli - KOMIAEKC AproH—@TOpPHCTHI BO-
AOPOA: NPHMEP NOJTOXHBYILEH MeTacTaGH/BbHOM CHCTeMLI,
The argon-hydrogen fluoride binary complex: an examp-
le of a long lived metastable system. Huang Z, S,
Jucks K. W.; Miller R. E. «J. Chem. Phys.», 1986, 85,
Ne 12, 6905—6909 (anra.) Mecro xpanenns [IIHTB
CCCP )

B ycnopusix mosekyaspuoro nmyuka, cdopmupoBantoro
u3 cmecu 0,6% HF u 109 Ar s He H3yueH KoJeGaTep-
HO-BPAlLATCJbHBIT CNEKTP GHHAPHOTO KOMMJeKca Ar—HF,
TIOMYYCHHH € NOMOILBIO NiepecTpaUBaeMoro  Jasepa.

C paspeurennem 25 MTu B oGaacty nepexoxa [10° 0«

<=00°0] m3Mepensl NOMOKCHHS HECKOMBKIX KoneGaTedn-
HO-BpALATCABHEIX JIHHHII KOMIUIEKCA, a TaKxKe WITapKoB-
Ckite paculenneuns Junnn R1.  TlpupeAcHH  pesyapraTi

‘aHaJIH3a nNoJYYeHHHX 3KCNCPHM. JHaHHHX; JAaHa OLCHKa
"HHXKHEro Tipefesia BPeMCHH XXH3HH KOMIJIeKca B BO36y)K-'

ACHHOM KO/eGaTeJbHOM CcOCTOstHHH (3-10—+4 ), Aas Bo3-
Oy>K1CHHOTO - COCTOSIHHS ONpPeAeaCHH 3HAYeHHS reoMerpuy,

NapaMeTpoB KOMIJICKCa M HafiIcHO 3HAaueHHe AMMOMbHOrG
MoMmenTa. BuGa. 27. . s B. K.
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/ 106: 57955b The argon-hydrogen fluoride binary complex: an
example of a long lived metastable system. Huang, Z. S.; Jucks,

‘K. W.; Miller, R. E. (De}:. Chem., Univ. North Carolina, Chapel
em.

Hill, NC 27514 USA). J. C Phys. 1986, 85(12), 6905-9 (Eng).
The optothermal laser-mol. beam method was used to measure the
IR spectrum of Ar-HF [10°0 <— 00°0)]. The results show that the
vibrational predissocn. lifetime of this complex is greater than the
flight time of the mols. from the laser crossing region to the
bolometer detector. This gives a lower limit on the lifetime of 3 x
10-4 s. The upper vibrational state dipole moment was also obtained
for the complex (u1 = 1.495 D) by carrying out IR Stark spectroscopy.
This corresponds to a 12% increase in the dipole moment upon
vibrational excitation. This change can be related to a stiffening of
the van der Waals bond, and hence a redn. in the amplitude of the
bending motion, in the vibrationally excited state.

@A/gg% 1_0_6//‘/3
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; Q '-)10 HA53. Ynauuenne cpasn HF npu-o6pazoBanun rere-

poaumepos B...HF. Onpenenenne paunb csizu HF i ee]
3aBHCHMOCTH OT NPOYHOCTH BOJAOPOAHON cBsi3n. The Ieng-'
thening of the HF bond on formation of heterodimers!
B...HF. Determination and dependence on the strength'

of the hydrogen bond. Legon A. C., Millen D. J. «Proc,

Roy. Soc. London», 1986,. A404, 89—99, No 1826 “(anrur.)
llpensioxen cnocoG onpepenchHs BeaHYHHBI OF YAJHHe-

uua cBsi3n HF npu oGpasoBanuu rerepoauMepa B ... HF

N0 SKCMepPHM. NAHHBIM AJSl KOHCTaHT SIAEPHOrO CIIHH-ChH-

{f_ /] Hosoro B3aumoneiictsuss DHF y xpanpynosbnoit cssian %P
aapa aeiitepus B B...DF. Cnoco6 ocuosan na onpene-

aeduy 6r 3 DMF npy yyere monpasok HYJIeBHIX KoOJse6a-

Huit kK DYF ¢ yenosb3oBanneM gaHumX mo «P. Tlo ‘uasecr-

‘ HHM JaHHeM  no  DHF y 4D n;9 % g ZLuMepoB
B...HF ¢ B=Ar, Kr, Xe,...,H:0 onpenéienn pemyy-|

7"_3 )a,ﬂu 6r, KoTophie“TocTaBASIOT OT 070 0,016 A. Paccmorpe-|

ch /936, 18, ¥10
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_amneitnofr) _¢-uneit Ko

"na Koppensiuns Mexay &r BeJHYHHOI CHJIOBOI MOCTOSIH-

nofi K; BOAOPOAHOI cBsasu. . [Ipp . 3TOM HCI10/1b30BaHBI
TpHOHKenHble 3HaueHus K, BbluncjeHibie no nenTpobex-
HHM TOCTOSIHHBIM MO «[IByXaTOMHO{1» MOJEJH. [Toka3aHo,
gto Or sBJsSETCS: MOHOTOHHO yaemmuaaromeﬁca (mouTH

.+ M. P. Anues




é/% . 9J1182.  UK-nasepnasi CneKTPOCKOMHS BHICOKOrO paa-i

pelleHHs  BaH-J1eP-BaanbCOBHIX  KOMIIEKCOB B lIeEBHIX
CBEPX3BYKOBBIX M0TOKax: HaGJIONeHHe M aHAJaM3 ' mooc
vi, vi+v2 u vi+2vs B ArHF. High resolution IR laserJ

spectroscopy of van der Waals complexes in slit super-|
sonic jets: observation and analysis of v;, vi+v,; and
vi+2v; in ArHF. Lovejoy Christopher M, Schu-
der Michael D., Nesbitt David J. «J. Chem. Phys.», 1986,
85, Ne 9, 4890—4902 (anrs.) Mecro -xpanenus [TIHTE
CCCp :

Hccnenosann cnektpe MK-norsowenus monexyn ArHF
(I), OX1aJACHHEIX B 'PEAKTHBHBIX HMIYJIBCHHIX CBCPX3BY-
KOBLIX Tra30BBIX IOTOKaX, CO CICKTPaJbHHM paspelleHnem
0,0008 cM~! npH nOMOUH nepecTpaHBaeMOit . Jla3epHoit
CHCTCMBI, TCHCPHDYIOUICI PA3HOCTHYIO 4acTOTYy B HCJIHHCIl-
HOM Kpuctanuie. Ilposenen kosne6GaTesnbHBIl aHAMH3 CNCKT-
poB I. VinentnduunpoBans mnosoce Basl. KOM. vy, Vi+Vo
H vi+2v; 1 B _cocraBe KOMMJIEKCOB ¢ BaH-ACP-BAalbCOBHI- |

hly8% 15 7Y




MH ¢Bf3sMH. PaccunTanbl MOJICKYJSIpHbIE NMOCTOSTHHBIC AJs
ocrosHoro anexktponuoro cocrosuus I O6cy:kaensr u3-
MEHEeHHs TPOYHOCTH cBfidclf B Kommuekcax I npu koseba-
TesbHOM BO306y:KAcHHH., OTMeueHo 3¢deKTHBHOE 'B3aHMO-
geiicTBie AeOpPMAUHOHHLIX M BaJeHTHBIX KoseOauuit I
B COCTaBe KOMIJICKCOB. H. B. A.;



. é 12J1195. HK-cnektpockonus NOrJOWEHHs MoA AonJe-

POBCKHM KOHTYPOM KOMMNJeKca Ar—HF[(IO°0)<—(00°O)] B
JIHHEIIHOR CBEPX3BYKOBOIi CTpye. Sub-Doppler infrared ab-l

sorption spectroscopy of Ar——HF[(10°0)<f(00°0)] in a
linear supersonic jet. Lovejoy Christopher M.,‘
Schuder Michael D, Nesbitt David J. «Chem. Phys. |
Lett.», 1986, 127, Ne 4, 374—376- (anra.) :
MetoaoM nepecTpaHBaemoii pPasHOCTHO-YaCTOTHOI naaep-'
HOil ‘CNIeKTPOCKONHH B YCJIOBHAX CBEPX3BYKOBOf CTPyH mnog!
AOMJIEPOBCKHM KOHTYPOM JnHHA  uccaenosan HMK-crextp'
TOrJIOWeH s c1aGoCBA3aHHOro  Komnaekca (K). Ar—HF.
L/Z('ﬁ') Has noaoch Bana. koa. H—F H3MCPEHHl MOMYLWIHPHHB U ¢
TOYHOCTBIO 10—3 cM~! onpeménenn nosoxennsi 26 JIHHHI,!
00yCJIOBNEHHBIX KO/1e6aTe IbHO-BpallaTe/bHBIMH nepexoaa-|
M B cocrosiire (10°0) K.  Otmeuen kpacimit CABHT|
(~10 cM~') BpamarenbHEIX JuHnii K oTHOCHTeabHO Ju-|
Huit csoboanoro HF. B pesyabrate anaausa Habaonae-;
MO/ CTDYKTYDBL C_ MpHBJIEUCHHEM JHTED. NAHHBIX O Bpa-!

b 1986, 18 NI .




WaTe/bHHX NOCTOHHBIX . OCHOBHOTO  COCTOSIHHS HafiAeHo'
NOJIOXEHHe Hayaja NOJOCH M PAacCYHTaHbl MOJIEKYJspHble
nocrosnkble K B KoneGatenvnom coctosnnn (10°0). IMpen-
CTaBjleHa OLEHKA BpPeMeHH MH3HH BO3GYXIEHHOrO COCTOS-
Hug (10°0). : sa. B, Kl

HHA
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20 51249. HudpaxkpacHas  JasepHas CNEKTPOCKONHS
BBICOKOTO 'pa3pelieliisi BaHAEPBAANLCOBLIX KOMIJIEKCOB B
meNeBbIX CBEPX3BYKOBBIX CTPYSX. HaGaionenne M aHaldH3
nonoc vy, vi+ve H vi+2v; B ArHF. High resolution IR
laser spectroscopy of van der Waals complexes in slit
supersonic jets. Observation and analysis of vi, vi+wva
and v,+2v, in ArHF. Lovejoy C. M, Schuder M. D.,
Nesbitt D. J. «J. Chem. Phys.», 1986, 85, Ne 9, 4890—
4902 (amrJa.)

C moMmolbi0 NepecTpanBaeMoro Jasepa pa3HOCTHOM uac-
TOTH, C BLICOKHM pa3pelleHHeM H3Mepena Bpailar. CTPYK-
Typa MoJocC Vi, Vvi+ve H vi+2v, BaHACPBaaibCOBIX KOMII-)
nexcos ArHF, o6Gpasylouxcsi B HMNYJbCHOIT ,CBEPX3BYKO-
poit | crpye.  [lojoxeHue — Hauaj nonoc — 3951,768;
4022,1047 “(I1-) . u 4022;1062 (TT+): 4023,3880 cm—'. 3ua-
yeHHs BpauiaT. nocrosiunbix B, D, H (B cm—'): cocTosiHue)

X /98 19, nd0




(00°0)—0,102253; 2,33-10-5; 3,3-10-'% (10°0) —0,102610;]
2,07-10-5, 3,0-10-'°, (11'0), TI-—0,100325; 3,32-10-6;
£0-10-10. (1120), TI+ —0,102651; 4,14-10~8, —; (10°2)—
B=0,08183. Tlapamerpbl OAHOMEPHOTO moTeHuHanka Jled-|
napana—[xonca Cg (105 A8 cm—'), Cyp (108 A2 cm—!),!
R.(A), 0o u D, (cM~'): cocrosmne (00°0), =+ — 3,80;!
3,08; 3,427; 42,6; 117, (10°0) =+ —4,36; 3,53; 3,427;!
457; 135; (11'0) TI-—2,63; 2,19; 3,442; 34,9; 79.]
OGCyXIeHBl KOPHOJIHCOBb B3aHMOACIHCTBHS MeX1y Ko.ne-!
.6aT. VPOBHSIMH W HX NPOABNEHHS 'B COEKTPaX. B. M. Kos6a:

B
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105: 032 oppler TiTfared absorption specsroscopy of |

argon-hydrogen fluoride (Ar-IIF)[(10v0) < (00°)] in a liges

supersonic jet. Lovejoy, Christopher M.; Schuder, Michael .|

Nesbitt, David J. (Jt. Inst. Lab. Astrophys., Univ. Coloradg!

Boulder, CO 80309 USA). Chem. Phys. Lett. 1986, 127(3), 374

(Eng). Ultra-sensitive tunable difference frequency IR absorpticy!

spectroscopy in a slit supersonic jet was used to observe sub-Dopple,!

spectra of Ar-HF in the (10°/0) HF stretch and (1113) HF streteh!

plus van der Waals bend modes. Linewidths yield a lower limit of 3

Z(K X 109 s for the predissocn. lifetime in the vibrationully 1metastal)'
) upper state. The sensitivity of these direct absorption metheds (<

X 109 mols./cm? per quantum state), in conjunction with the i3

tunability of the difference frequency -laser (2.2-4.2 um) perpi

high-resoln. studies of a large class of van der Waals complexes, . " |

| @'/4-'/936,'_/@"/1/5 ®
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20 51249. pakpacHas  JasepHasi  CNEKTPOCKOMKS|
BBICOKOTO Pa3pelleHHsi BAHACPBAAJILCOBLIX KOMIICKCOB B|
ueJeBbIX CBEPX3BYKOBbIX cTpysx. HaGalopenne n ananus
noaoc v;, vi+ve, u vi+2v; B_ArHF. High resolution IR
laser spectroscopy of van der. Waals complexes in slit
supersonic jets, Observation and analysis of vy, vi+wvy,
and v;+2v, in ArHF. Lovejoy C. M, Schuder M. D,/
Nesbitt D. J. «J. Chem. Phys.», 1986, 85, Ne 9, 489
4902 (aura.) -

C noMompbio nepecTpaHBaeMOro Jasepa Pa3HOCTHON uacy

TOTBHI, C BBLICOKHM pa3pelleHHeM H3MepeHa BpallaT. c-rpyK-i
Ué/./}. Typa mosoc vy, Vi+ve H Vi+2v; BaHAEPBaaJbCOBLIX KOMII-
gekcoB ArHF, o6pa3ylolHXcsi B HMMYJbCHOI cnepxanyxo-f
poit  crpye. [lonoxenne  Hawan nosoc — 3951,768;
4022,1047 (II-) u 4022;1062 (ITI+); 4023,3880 cm—'. 3na-|
wennsi Bpauat. moctrosuusx B, D, H (B.cm—'): cocTosinue;

/989 g a0 @



(00°%0)—0,102253; 2,33-10-5; 3,3-10-1% (10°0)—0,102610;
2,07-10-5; 3,0.10-1% (11'0), II-—0,100325; 3,32-10-5;
6,0-10-'% (11'0), I+ —0,102651; 4,14-10-8, —; (10°2)—
B=0,08183. ITapaMeTpsl ORHOMEPHOrO mNOTeHWHaAa JleH<
napna—J[xonca Cs (105 A¢ cm—'), C,, (108 A2 en1), |
Re (A), we u D, (cm—'): cocrosmme (00°0), I+ — 3,80;
3,08; 3,427; 42,6; 117; (10°0) =+ —436; 3,53; 3,427:!
45,7; 135; (11'0) II- —2,63; 2,19; 3,442; 34,9; 79.}
OGcyxnens KOpPHONHCOBb B3aHMOAEHCTBHA MEXAy KoJe-
6aT. VDORHSMH U uX nposBJenus B cnektpax. B. M. KosGa,



! 105: 2159302 High resolution IR laser spectroscopy of van der

Waals comploxes in slit supersonic jots: observation and

analysis of 1, ¥t + »3, and v + 24 in argon-hydrogen fluoride

(ArHF).. Lovejoy, Christopher M.; Schuder, Michael D.; Nesbitt,

David J. (Jt. Inst. Lab. Astrophys., Univ. Colorado, Boulder, CO

803090440 USA). J. Chem. Phys. 1986, 85(9), 4890-902 (Eng).

IR apectra of jet cooled Ar-HF were obtained via direct absorption of

a high resoln. tunable difference frequency laser in a 2.54 cm path

length, slit ‘supersonic pulsed expansion at <10 K. Detection limits

of 2 X 109 mols,l{cm-'*/qunntum state permit observation of the high

5 frequency v fundamental stretch (1000) <— (0000), the »; + 12 van der
/ L) Waals bend plus stretch combination band (1110) <~ (00°0), as well as

' 26188 /9
@/&[ Y /986

transitions to the (1002) triply vibrationally excited state that are
weakly allowed via Coriolis interactions with the I+ component of
the (11!0) manifold. The ground state (00°0) mol. consts. are in
excellent agreement with. previous microwave data. From the

M WML changes in rotational and centrifugal distortion consts., the vibrationall

; averaged van der Waals well depth is estd. to increase (+15%) with
vt excitation, but decrease dramatically (-42%) upon subsequent
excitation of the / = 1 va bend. L-Doubling in the »1 + »2 (1110)
perpendicular bending state is large and neg. [-69.8(18) MHz] and

CA /986, (85w LY




indicates the presence of a near resonant Coriolis coupled vibration
of X+ symmetry at lower energy.. The decrease in the B rotational
.const. and the vibrationally averaged well depth upon »; excitation
‘confirms the. strong coupling betwcen van der Waals stretch and
bend coordinates. The split expansion geometry quenches perpendicular ||
velocity distributions and therefore offers intrinsically sub-Doppler
resoln. -in ‘an unskimmed. mol. beam. ' Residual linewidths in the
Ar-HF spectra are all below the app. resoln. limit of +25 MHz,
which translates into a lower limit for the predissocn. lifetime of 3 ns,
d-0., in excoss of 2 X 108 s1 vibrational periods, , Coe by
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' 105; 105056n "Optical emission and kinctic ‘reéactions - of a
four-atomic rare gas halide exciplex: argon fluoride (ArsF),
Sauerbrey, R.; Zhu, Y.; Tittel, F. K; Wilson, W. 1., Jr. (Dep.
Electr. Comput. Eng., Rice Univ., Houston, TX 77251-1592 USA). J.
Chem. Phys. 1986, 85(3), 1299-302 (Eng). A new broadband
emission from electron beam excited high pressure Ar/F2 and
“Ar/NF3 mixts. at 435 £ 50 nm is reported. This gas phase spectrum
as well as previously unassigned broadband emission at 455 £ 55 nm
fm .~ obsd. in optically excited lig. Ar/F2 mixts. was-assigned to the 4-at.
rare gas halide exciplex ArsF. ArF is produced by 3-body collisions
from Ar:F, but it is easily destroyed by 2-body collisicns due to its
small binding energy. .~ . _ .. : A S

®
¢ A-/986, 108w 1%
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7/ 8J1180. Bpawareabhble CREKTPbl H CTPYKTYpa TpHUMeE-,

pos Ar,—H/DF. Rotational spectra and structures  of

_,%/C the Ar,—H/DF trimers. Gu towsky H. S, Klots T. D,,

Q Chuang Carl, Schmuttenmaer C. A. Emilsson Tryggvi.
02« <J. Chem. Phys.», 1987, 86, Ne 2, 569—576 (auru.)

C OMOLIbIO HMIYJALCHOTO MHKPOBOJH. (ypbe-CrneKkTpo-
metpa B oGnactn uacror 3—18 I'Tu na6aonanuce 26 Bpa-,
aTe/bHbIX NEpexojioB BaH-Aep-BaajbCOBBIX Kaactepos|
Aro—HF n 19 nepexonos kaacrepos Ar,—DF. [Tpoanaau-
3npobaHa TOHKasg CTPYKTypa HAG/TI0JaBIAXCH ~ CNeKTPOB.|
[lo noJyueHHBIM OSKCMEPHM. NAHHBIM HafifieHbl aHavenns|
BpaulaTeNbHbX MOCTOSHHBIX, MOCTOSHHBIX LeHTPOGEKHOTrD
HCKasKenHsi, paccrosunii Mexay aromama Ar—Ar u Ar—
H/D, a Takke cpefHee 3HaueHHe YIJIOB MeXLy OCsM:1

L[[ /] . HHepLHH KJacTepa H JIHHHCH, coepHusioueii atom F ¢
LEHTPOM TSIIKECTH MOJIEKYJIHl Ar,. TlonpoGHo ananH3Hpy-
eTCsi CHJIOBOE TIOJIe paccMaTpHBaeMblX Kjactepos. Ilokasa-
HO, UYTO pACCMOTPEHHbE TPHMEPHl SBISIOTCH MJIOCKHMH

BHICOKOACHMMETPHYHBIMH  BOJUKAMH. B. A. Moposoz

ch./98%, 18,V §
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16 B1305.. BpawartenbHble CneKTpsl M CTPYKTYpa TpPHd

epoB Aro—H/DF. Rotational spectra and structures of
the Ar,—H/DF trimers. Gutowsky H. S., Klots T.D.)
Chuang Carl, Schmuttenmaer C. A, Emilsson Tryggvi.
«J. Chem. Phys.», 1987, 86, Ne 2, 569—576 (aura.) i

B nuanasone 3—18 I'Tu. u3Mepennl  Bpawmar. cnekTp
BaH-Jep-BaajbCcOBCKHX KoMmiekcoB Aro—HF u Ar,—DF)
o6pa3ylollHXcst B CBEPX3BYKOBOI — CTpye. '§naqeima]
(8 MI'u) Bpawar. nocrosuubix A”, B”, C”: Ar—HF —
3576,5077; 1739,1389; 1161,0544; Ar,—DF — 3506,7907;
1744,0559; 1155,6361. Ilpubenensl Takxe napamerpsl Le-
TPOGEKHOrO HCKaXKeHHS KOMIIEKCOB  (Ty, Tz, T3, Tagqa,
Tovob, Teece, Hix, Hrs, Hk); paccuntanuble  cuiosbie
nocrosiiuble (Fu, Fia, Fn, Fy), mapametpl A, Toqpp,

@ Tabap; NocTosiHuble CT B3anMoAelicTBHS; aMIUIHTYAB TOpC.<

A

Kon. PaccunTaunl u NpHBEEHH TCOMETPHY. = NapameTp|
KOMILIEKCOB, NOJyueliibie KaK Ge3 yuera, Tak 1 ¢ yyeromw
Topc. KoseGammii. . . B. M. Kos6a|

X 198% 18,n /6
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106; 75263d° Rotational spectrs nnd structures of the dintomic
llrgun—-hydrogcn fluoride/deuterium fluoride trimers. Gntuwaky,(
H. S.; Klots, T. D,; Chuang, Carl; Schmuttenmaer, C. A.;
Emilsson, Tryggvi (Noyes Chem. Lab., Univ. Illinois, Urbana, IL ;
61801 USA). J. Chem. Phys. -'1987, 86(2), 569-76- (Eng).
The feasibility of studying weakly bound, neutral ven der Wanls
clusters through their. microwave rotational spectra‘was shown by
identifying and characterizing Ar2-HF/DF, . Detection of the trimeric
complexes “was accomplished "with  the' Flygare - Mark 11 Fourier
transform spectrometer, madified to better utilize  ita Inherent
wengitivity, 'T'wenty-six b-dipole transitions (all ee*r00) were ohsd,
at 3-18 GHz for Arz-HF, and 19 for Ar>-DF, and their hyperfino
structures were analyzed. Fitting of the line centers with W.H,
Kirchhoff's (1972) NBS program gave values (all in MHz} for J.K.G.
Watson's (1967) determinable parameters of 3576.608(1), 17:39.139(1),
and 1161.054(1) for the rotational consts. A", B", and C" in Ar>-HF,
and of 3506.791(1), 1744.056(1), and 1155.636(1) in Ar—DF. 'The
centrifugal distortion consts. ri, T2, Tacea, 7bbss, ANd rtccee Were
-0.2039(3), -0.0522(1), -0.5353(5), -0.1169(1), and -0.02021(1) in
Arp-HF, and -0.2116(7), -0.0528(2), ~0.4941(7), ~0.1123(1), and
-0.0191(1) in Arz-DF. Lhree small 6th order terms wore necessary to

c././98%, [06,w /0



fit the data within exptl. error.. The trimer is a planar T-shaped, |
highly asym. top (k = -0.521) with the equil. position of the H/DF on
the Ca figure axis (the b axis), the H/D end pointing toward the
2-Ar atoms. The structure can be viewed as a composite of 3 dimers,
the Arz and 2 Ar-HF/DF's. In the trimer, the Ar-Ar and the 2!
Ar-HF/DF distances are a bit longer. (0.04 and 0.01 A) than in the|
dimers, suggesting the presence of 2nd-order effects. This picture is |
supported by an approx., pseudotriat. anal. of the force ficld, bnsodi
on the.4 independent planar centrifugal distortion consts. . The
cluster is quite floppy. The hyperfine structure shows that torsional|
oscillations of the H/DF are comparable with those in the Ar-H DF'
dimers, but anisotropic, being 3° larger in-plane than out-of-plane.
The in-plane torsional oscillation of the Arz is considered. .~ .

<
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5Bb1317. BpawartesbHble CNEKTPH H CTPYKTYpa ManabiX
kaacrepos Ars—HF n Ars—DF. Rotational spectra and
Structures o the Small Clusters Ar;—HF and Ar;—DF.
Gutowsky H. S, Klots T. D, Chuang Carl, Keen
John D., Schmuttenmaer C. A, Emilsson Tryggvi. «J.
‘Amer. Chem. Soc.», 1987, 109, Ne 19, 5633—5638 (aura.)
* Vamepennl MB-CneKTpH K/acTepoB 40Ar;,—HF u 4°Ar;—
DF, o6pasylomuxcsi B HMIY/IBCHOM CBEPX3BYKOBOM noro-
Ke TNpH pacIIHpeHHH . CMecH Ar ¢ HF(DF) (0,5—1%).
Onpefesnelbl 4acTOTH YHCTO BpallaT. nepexofoB ¢ [=1—
_6 B ocHoBHOM Kone6ar. cocTosHui. PaccuMTaHbl Cael.
3HAYeHHsl CMeKTPOCKONHY. NOCTOSHHEIX: Ar;—HF—By=
—1188,2123(2) Mru, D;=6,646(3) xru, D;x=—5,753
(6) xru, D.=101,6(15) xru,  Ar;—DF —1180,3785
(3) Mru, D;=6,566(4) xru, D;x =—D5,142(6) xru, %=
—=174,5(6) xru. Jas HCCAGLYEMHX KJIacTepoB  Tpeatio-
JKeHa CTPYKTypa CHMMETPHH Css, B K-poit ¢pparment HF
PacmosioKeH Ha OCH TpPeTbero NOPsAAKa, NMPHYEM aATOM ‘H
(wau D) nexur Oanxe K ¢parMenty Arz.  Paccrosnue
MeXAy leHTpaMH Macc Arg w HF ouereno B 2,735 A.
OG6cyxaena ¢opma noTeHlHana B3aHMOIENCTBHS  MEXKAY
Bty & 0 ... G5 Oum
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»for the'2 small clusters “Ary-HF and !
be so characterized. :Their detection was

improvements-to a Flygare spectrometer,
eration, of ‘a’ Fabry-Perot. microwave
pulsed supersonic.nozzlo to generate the
sitions measured for oJ =1l~-2toJ=¢
consts. Bo, Dy, and Dux of 1188.212 MHz,

)

d.




6.35 kHz, and’'~5.76 kHz for Ars-HF and of 1180.379MHz, 6,57 kHz,
.and -5.156 kHz for Ara-DF. The compn. and Ca, symmetry of the;
clusters were.established by the conditions of their formation, by the:
hyperfine structure of their transitions, by:the absence of K states'
other than 0, %3, and %6, and by.anal, ‘of the values found for By.!
“The H/DF lies along the threefsld ‘axis of thc.Ara'grouF, with the;
‘H/D end. closest to ‘Ara. . Anul. of ‘the :momenta of inertin and’
:torsional amplitudes for the 2 isotopic species gives an npxmx. Ary’
c.m. to HF.c.m, distarice of 2.735 A and an ‘est. of 3.835 A for the/
“Ar-Ar distance. .Tilt of the Ary group._is considered in“the est. The
Ar to HF ‘c.m. -and Ar-Ar distances.in the clusters are ‘comparable:
.with those in the Arz and Ar-HF dimers and Arz-HF trimer. - The!
gl'mpe o(fi -the interaction potential hetween.,Ars and ‘the H/DF s
iscussed, . . o e SNSRI N P
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% W 107 148572 - Structure and dynamics of molccular ¢lusters yin

Yzh resolution IR absorpijon spectroscepy. | Neshitt, David J.

It Tnst. Lab. Astrophys., Univ. Colorado, Boulder, CO 80309~0440

SA). Proc. SPIE-Int. Soc. Opt. Eng. 1987, 742(Laser Appl.

Them. Dyn.), 16-20 . (ng). - The combination of high resoln. (£10-3

1) - continuovs-wave {unable difference frequency. generation

22-4.2 pm); with high- senaitlvity (10-0/v112) long path length

isarption methods in’ pulsed “slit, supersonic jets has permitted
fectroscopic, investigation of many weakly bound mol, complexes,

Tke discussion focuses on 3 complenicntary areas of experimentation:

) cluster formation in the mol. beara is: probed via sub-Doppler,

wlocity resolved absorption profiles’ of monamer species; spatially

/ {pendent, beam . clustering is_strongly manifested through loss. of
C WW nenomer absorption intensity at line center; (2) IR spectra of siniple
n der Waals mols. such as ArlIF :are obtained .in the ﬁl“

Yietching region; information on all modes in the complex is extd.;

¥ IR spectra of H bondéd ‘complexes such as HECO; are. obad,

which exhibit: Inrge changes in av.. mol, ‘geometry nsa a function. of

iibrational state. - Surprisingly. low intermol. hending frequencies are
tidenced in the spectra. vin hot bands, and provide dynamical
@_m.’ormution on coupled vipratipnnl—rotulionnl motion

refems, . <l

e.A-185%, 107, N2 4 KED),

in: ﬂoppy mol,

v ewibsi v LT
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108: 46119x " Slit jet IR absorption spectroscopy of molccular
complexes. Nesbitt, David J. (Jt. Inst. Lab.. Astrophys., Univ)
Colorado, Boulder, CO 80309 USA). NATO ASI. Ser., Ser. C 1987,
212(Struct. Dyn. Weakly Bonded Mol. Complexes), 107-30 (Eng).
The combination of high resoln. ($10-3 c¢m-1) continuous-wave
tunable difference frequency generation, high sensitivity (51043/\/Hz)l
direct absorption methods, and long path length (2.54 cm) pulsed slit
expansions provide a powerfully general technique for studying
weakly bound complexes in a cold mol. beam environment. Transient
absorption of the narrow band laser provides a nonintrusivé probe of]
the quantum state, velocity, temporal and spatial dependence “of]
cluster formutionlir; thcbpultsied mol. beu;rx;\lggé‘h rﬁslgg. funélutﬁintal,
combination and hot band spectra of ArHF, 2 an *CO,
complexes are presented. Information on the mol. structuré is detd.
for vibrationally excited states which sample the potential energy
gurface far from the ground state, near equil, geometry, S
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108: 45535y Bibliography of rotational spectra of weakly

bound ‘complexes. Novick, Stewart 1. (Dep. Chenn., ‘Wesleyan

Q B Univ,, Middleton, CT 96457 USA). NATO ASI Ser., Ser. C 1987,

12(Struct. Dyn. Weakly Bonded Mol. Complexes), 201-12 (Eng).

A review with many refs. The bibliog. containa refy, to high resoln.

exptl. studies of weakly bound complexes. The list wag originally

compiled to include only microwave expts., but grew to include other

expts. done to rotational resoln. Some exptl. oriented theor. calens.

were included. For ease of use, refs. to some complexes appear twice;
.., Ar HF will appear in the Ar and HF listings, Lt

fRatly a s

!
c.A. 1988, 198 v 6
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+ 67150. Torenunanvnas ¢ynkuus ArHF. The potenti-
al function of ArHF /. Burden F.-R., Cuno A. // J. Mol
Struct.— 1988.— 189, Ne 1/2.— C. 25—30.— Aurn. ./

" 'Haiimenbl 3HaueHHs MapaMeTpoB, ONpeAE/AIOUHX -BHR
MOTeHI, NOBEPXHOCTH B3aHMOMCHCTBHSA siiep B MoJeKyJe
ArHF B aunaautHy. ¢opme, TNpeAcTaBjeHHOil. B palore
(Hommgren S. L. et al. //J. Chem. Phys.— 1978.—
69.— C. 1661). Ins sTOro npoBeleHO - YHC/eHHOe pelle-
une yp-uus LlIpénunrepa, onpeaeleHH ;3HEPreTHY. - COCTO-
sHHA  KosieGaTebHO-BpallaTe/bHEIX  YPOBHEll H NPOBeAeHO
conocrasJelie TEOPETHUCCKOrO . KoJcOaTeabHO-BpallaTelb-
HOrO CcHeKTpa € 3KcmepHMmenTasbibiM: M3 storo comocras-
JeHHs ¢ HemoJb3oBaHHeM MeToAHKH (Burden F. R. et.al:
/| Mol. Phys.— 1987.— 62— C. 33) u HaiileHH = HCKO-
yue napamerpu notenu. ¢-umn ArHF. B, ®. Topawen;




HAE O, 508 1988

110: 45251p The potential function of argon-hydrogen fluoride
ArHF). - Burden, F. R; Cuno, A. (Chem. Dep., Monash Univ.,
layton, -3168 Australia). J. Mol. Struct. 1988, 189(1-2), 25-30°
(Eng). The vibration-rotation spectrum of ArHF has been analyzed

w /} ZZ/ M .to produce a potential function, by using the exact Hamiltonian and
‘ W numerical wave functions. L o :

Gty
O
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4J1231. CnekTpoCKOnHsi C nepecTpanBaeMbiM IJHHHO!
BOJIHOBbLIM JIA3EPOM  KOMIJIEKCOB C BaH-AEpP-BaajbCoOBOH
cBsi3blo. KonebaTesnbHo-BpallaTelbHO-TYHHEbHbBIE CNEKTPH
Ar—H,0. Tunable far ‘infrared laser spectroscopy of van
der Waals bonds: Vibration-rotation-tunneling spectra of
Ar—H,0O / Cohen R. C., Busarow Kerry L., Laug-
hlin K. B., Blake Geoffrey A., Havenith M,, Lee Y. T, -
Saykally R. J. // J. Chem. Phys.— 1988.— 89, Ne 8.—
C. 4494—4504.— Anra. ?

[TonyyeHH CHEKTPH NOIJIOUleHHs OCpa30BaHHHX B INyy-
ke numepos H,O—Ar B oGnacti 18—28 cm~!. B xauecr-
Be MCTOYHHKA MOHOXPOMATHY.  H3JMYYCHHS HCMOJb30BaH
naunnosoan. WK-nasep Ha napax MypaBbHHOH KHCJIOTHI,
YacTOTa ICHCPALHH KOTOPOro MepecTpaHBasach CMeLICHHeM
ero H3JyueHHs ¢ MHKPOBOJHOBHM Ha auoxe Illorku; aro
oGecrneuHBas0 CKaHHPOBaHHe B HHTepBase 1o 75 ITu ot

4 y
s Pl s




JIMHHH reHepauud. IlpuBefeHH 4acTOTH HAaGJIOAEHHHIX JH-]
HHIl H HX OTHCCGHHE BpALLATEJbHBIM JIHHHAM: NOJOC KpYy~
THABHBIX KosMeGaHHIl XHMepa, KOTOPHE COMPOBOXAAIOTCS
TYHHEJbHBIMH TepexojaMu NpoTonos. OnpexeseHa CTpyK-
Typa KoJeGaTeJbHBIX YpDOBHeH, BpallaTeJbHHe H IEHTPO-
GexXHHC KOHCTAaHTH AHMepa B 3THX cocrosHuaX. Haiinenw
reoMeTpuy. napamerpsl Aumepa. OGcyxjaercs CTpOeHHe
n ceoiictBa aumepoB tHna Ar—X (X=F, Cl, OH, SH,
NHy). BuGn. 49. V7 M. B. T.

o



Bpauarenbuble CneKTpo M CTPYKTYpH Ma-
AbiX Kaactepos: mnenwtamepnl  Ar,—H/DF, Rotational
spectra and structures of small clusiers: the Ar,—H/DF
pentamers. Gutowsky H. S, Chuang  Carl,
Klots T. D., Emilsson  Tryggwi, Ruoff R. S., Krause
Karl R. «J. Chem. Phys.», 1988, 88, Ne 5, 2919—2924
(anra.) g = ; ;
H3yueHn MHKPOBOJHOBHE BpallaTelbHble CHEKTPH KJaa-
crepoB “°Ar,—HF u *°Ar,—DF B o6nactu uactor 3,7—
9 ITu. OnpeneneHsr BpaulaTesibHHE TNOCTOSHHBIE H Teo-
, MeTPHY. TMapaMeTpHl KaacTepoB. ITo AaHHBIM CBepXTOHKOII
vééﬁ ANlePHON CTPYKTYPHl JIHHHIT cHAenan BHIBOA, 4TO rpynna
atroMoB HF(DF) coBepuaer ned. Koj. OTHOCHTENLHO OCH
cummerpun 3-ro mopsiaka. Cpeausist aMmiantyna xoneGa-
niit HF npn stom pasna 40,47, a DF—25,1 (1,6)°.
2 .

) o - B. A."Moposos

ch./988, L8V T

//24/"/[[/ ﬁ/[ > 9J1158. 1954




. L . /988
- 9 18 51373.. BpamarteabHbe CNeKTpH M CTPYKTYpH Ma-
; Qy abix kaacrepos: nentamepn Ar,—H/DF. Rotational spect-

ra and structures of small clusters: the Ar,—H/DF pen-

tamers. Gutowsky H. S, Chuang C, Klots T. D,,
- Emilsson T., Ruoff R. S.,; Krause K. R. «J. Chem. Phys.»,
2y 1988, 88, Ne 5, 2919—2924 (aura.) :

Ha wmukpoBonnoBom (MB) dypbe-cnektpoMerpe ¢ uM-

nyJabHHM comsioM B 0064. yacrot 3,7—8,7 I'Tu ¢ paspeure-

HHeM oKoJIo ,5 K[l NpH nonywHpHHAaX JHHHA oKoso 10 KTy

H3MEpeHH BpallaT. CMNeKTPH MABYX  H30TOMHY. 06pasuos

neuramepoB Ary—HF (I) u Ar,—DF (11), B ocHoBHOM KO-

ne6at. cocTossHHH. AHanu3 MB-CHEKTPOB BHINOJHE B npH-

OAHXKEHHH MOJENH CHMM. BOJYKA C YYeToM Ksapruqﬂoro|

LeHTPOGEKHOrO HCKaXKeHHs H CBEPXTOHKON CTPYKTYPH Bpa-|

war., nepexofoB. Has I w II, coors., onpenpeneHsl Bpa-

Va‘/}’ war. nocrosinHue Bo=623,4539(1) -u 618,5846(1) MTu,
TIOCTOSIHHBIE LEHTPOGEKHOrO HcKamenua D;=1,062(1) u

1,0295(4) kI'u, D;x=0,611(31) u 0,665(4) kT wu no-i'

CTOsIHHble CBEPXTOHKOR CTPYKTypH. [loayuenubie MB-zxaH-‘

‘Hble OTHeCEHHl K MEHTaMepy c rpynnoit Ary B BHAe TeTpa-

sapa u ¢ H/D, nanpaBieHHHM B cTOpoHy Ar,, /

X H /g’/yg, _/—AO/N/(? C. H. Mypaun
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108: 176177a lotational spectra and structures of small clusters:
the argon tetramer-hydrogzen fluoride(deuterium fluoride)(A=
r-HF/DF) pentaraers. Gutowsky, :l. S;; Chuang, Carl; Klots, T,
D.; Emilsson, Tryggvi; Ruoff, R. S.; Krause, Karl R. (Noyes Chem.
Lab., Univ. Iilinois, IL 61801 USA). - J. Chem.:Phys. 1988, 88(5),
2919-24 (Fng). The 40Ar~HF and -DF clusters were identified and
characterized by their microwave rotationul spectra using a Flygare-Balle
Fourier-transform spectrometer with u pulsed supersonic nozzle to
generate and detect the clusters. 'The obsd. J = 2—3 to 6~7
transitions have fine structure limited to X = 0, %3, and 6,
indicative of sym. tops with a 3-fold axis of symmetry produced by [
= 0 nuclei. For Ar-HF, the rotational consts, By(MHz), Dy(kHz),
and Dyx(kHz) are 623.1539(1), 1.062(1), and 0.611(31), resp.; and for
Ar-DF, 618.6846(1), 1.030(1), and 0.665(4). The clusters consist of
the trigonal Ars-H/DF tetramer reported earlicr, with a 4th Ar on
the back side of the Ary group to form a tetrahedral or ncur
tetrahedral Ars. In both clusters, the H/DT lies along the 8~fold axis
of the Ary group, with the H/D end pointed at its face. Presuming
an Ar-Ar distance of 3.85 A for both clusters, the Ars plane to HF
center-of-mass distance for Ari-HI with a tetrahedral Arq is 2,713 A




compared to 2.735 A for Ars~=HI". T'lhe nuclear hyperfine structure of |
the rotational transitions shows that the H-DF experiences lamcl
amplitude bending vibrations with respect to the Cy syminetry axis. |
‘The av. amplitude for HF (40.4°) is comparable with that reported!
for the smaller Arm-HF complexes (m = 1-3). For DI the apparent
25.1(1.6)° amplitude found is 10° less than thut in the smaller!
complexes. The difference is attributed to an increased elec. field |
gradient at the D in the pentameter. A possibly related feature is an!
Ary center-of-mass to I distance which is 0.013 A longer for Ary-DF!
than for Arg-11F, : . .

. - -—_ i



% //E /988

| 109: 82468¢ Photoabsorption cross-scction measurgment o_l"
argon fluoride (ArzI') excimer at 248 nm, Hakuta, Kohzo; Miki,
Susumu; Takuma, Hiroshi (Inst. Laser Sci., Univ, Flectro-Commun.,|
Tokyo, Japan 182). J. Opt, Soc. Am. B: Opt, Phys. 1088, 5(6),
1261-5 (Eng). The photoabsorption cross section of the ArF
excimer in the lowest excited state (42I), which is produced by

p cxciting an Ar/F2 gas mix by a short-pulse relativistic electron beam,
‘,W/MW{ was detd, at 248 nm as (3,3 + 1) X 10-18.cm3 by observing the!

depletion of ArzF fluorescence induced hy the irradn. of a short—pulse[
KrF laser beam. Observation of ArF fluorescence shows that the
AreF excimer is directly dissocd. into ArF and Ar by absorbing a

;&0/M/WW/K .2487_nm photon. .~ . . .. .. o

C.A. 1958, (09 5 /D
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17 B1440. BHyTpHMOJIEKYAsiDHAs AHHAMHKA BaHAEp- |
BAAJBLCOBLIX MOJEKYJ: pacuiHpenHoe WHppaxpacuoe Hccnc-l‘
nosanwe ArHF. Intramolecular dynamics of van der
Waals molecules: An extended infrared study of ArHF /
Lovejoy C. M., Nesbitt D. J. // J. Chem. Phys.— 1989.—

91, Ne 5.— C. 2790—2807.— Amuru. . !

Mertoaom HMK-nasepHoit CNEKTPOCKOMHII Ha paaﬂocmo}w

yacToTe C HCMOJb30BaHHEM CBEPX3BYKOBOI MOJIEK. CTPYH |

B oGnacti  uactor  3940—4100 cM~! ¢ TOYHOCTBHIO |

0,0002 cM~—! H3MepeH CNCKTP AEBATH KoJse0aT. COCTOSHHIY
BaH/epBaaabcoBa KOMIUIEKCa ArHF. Hamepennse HMK-no-

.'{('| JI0CHI OTHecelbl K TepexoaaM Mexay cocrosuuamu (00°0),
ﬂo (00°1), (10°0), (10°1), (10°2), (10°4), (11'0), (12°0) wm
(11'1). Ananua NOJOC BHMOJHEH C YUCTOM KBapTHYHOrO
LLeHTPOGEIKHOro HCKAXKEHHA H KOPHOJHCOBA B3aHMOJeIiCT-

pust. CIeKTpOCKONHY. HHGOPMaUHs HCNOMb30BaHA Al

onpesenenus noteHunanbHoii I1B  BHYTpHMOJEK. B3aHMO-

IEIiCTBHS ‘M PaBHOBECHOIl KOHHIYpauHn MoJeK. KOMILIeK-

ca. IlpeanoxeHna mpocTas MOJENb pacuera 4acTor H HH-

TeHCHBHOCTeli OTAeabHEX KoseGar. mosoc. C. H.” Mypsun:
'\X '/ .950, N / ;i

% /%E om 33356 /989




"/%7 . 111 84433q l{ydbcrg-chin—l‘lccs inversion of high resolution

van der Waals infrared speetra: an intermolecular potential

energy surface for argon + hydrogen fluoride (v = 1), Nesbitt,

David J; Child, Mark S.; Ciary, David C. (Jt. Inst. Lab.

Astrophys., Natl. Inst. Stand. Technol., Boulder, CO 80309 USA). J.

Chem. Phys. 1989, 90(9), 4856-64 (Eryg). A method is described for

extn. of two-dimensional (angular and radial) potential energy

surfaces for triat. rare gas-hydrogen halide van der Waals complexes.

The approach relies on extensive J rotational term values obtained

by high resoln. IR laser jet spectroscopy for a family of bending

, vibrational states to deduce the radial and angular,dependence of the!
MW/&“ intermol. potential.  First, cffective 10 radial potentials for a serics:
) of hending slates are obtained by rotational RKR anal. of cxptl.l
/w W obsd. rotational progressions. These 11 potentials, which represent!
vibrational avs. over different bending wave functions, are then

inverted to det. the radinlly dependent coefis. of a Legendre

cxpansion to the full sucface, ie., Vi(R)Pi(cos 0). This relics on

adiabatic angular motion with respeet to radial degrees of freedorn,

the validity of which is discussed. This approach is tested with exptl.

data from the (10%) (fundamental), (12¢0) (HF parallel bend), and

(1110) (HI* perpendicular bend) of Ar + HE (v ='1), excited up to J

<25. The accuracy of the resulting surface is verified by exact
A . /96’9 /// quantum bound state calens. which quant. reproduce the rovibrational
wlo T T

input dota, as well as predict the spectroscopic properties of five
other vibrational states obsd. in the Ar + HF (0 = 1) system but not
used in the {itting procedure.




%M; . 111: 183293a Intramolecular dynamics of van der Waals mole=

cules: an extended infrared study of argon-hydrogen fluoride
(ArHF). Lovejoy, Christopher M.; Nesbitt, David J. (Jt. Inst. Lab.
Astrophys., Natl. Inst. Stand. Technol., Boulder, CO 80309-0440
USA). J. Chem. Phys. 1989, 91(5), 2790-807 (Eng). The near-IR
spectrum of ArHF prepd. in a slit supersonic expansion is recorded
with a difference frequency IR laser spectrometer. By virtue of the
high sensitivity of the technique, and the lack of appreciable spectral
congestion at the 10 K jet temp., 9 of the 11 vibrational states with

energies below the Ar + HF(v = 1, j = 0) dissocn. limit were obsd.

M%ﬂ' These include (10%), the lowest bound HF(v = 1) state, the singly,
J doubly, and quadruply van der Waals stretch excited states (1001)

N . (1002), and (1004), both the = bend (12%0) and I bend (111¢f0), and
dé{ﬁ the multiply excited, Il bend plus van der Waals stretch (11ter]),

Two Ar + HF(v = 0) states, (0000) and (00°1), are also characterized.
This spectroscopic information is quite sensitive to the Ar + HF|
potential energy surface away from the equil. configuration and thus!
provides a rigorous test of trial potential energy surfaces. Excellent!
agreement is obtained between e'xi)t. and the predictions of a recently'
reported Ar + HF(v = 1) potential. _ e

C.A-1989, 441, N 20

o
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J 6 § 14B1036. KsantoBoXHMHuecKue pacueTsl, cBI3aHHBIE C|

npo6.seMoii  «CTEPEOXHMHYECKH AKTHBHBIX®  9JICKTPOHHBIX |
nap. Quantum chemical calculations on the problem of}
stereochemically active electron pairs : Contain. -Abstr.|
Pap. 13th Int. Symp. Fluorine Chem., Bochum, Sept. 2—6,
1991 / Schmitz Frank, Kutzelnigg Werner // J. Fluor
Chem.— 1991.— 54, Ne 1—3.— C. 354.— Amur.. |

Metonom CCIT paccunranm MoJekyam ArFg, KrFs, XeFe!

H H3oanektponnsie HM Houbl _ClFe~, BrFe= u 1Fs= [Ipome:

ACHb KaK MOJHO3JCKTPOHHLIC PAaCYTTH,” TaK W DacteTH C

HCMO/Ib30BAHHEM HEIMNHPHY. TNceBAONOTeHuHanoB.  Ilpw/

ONTHMH3aUHH TCOMCTPHH B DPaMKaX TpYyNNbl CHMMETpPHH

Zf(/l .- C3o moNyycHBI HCKaXKeHHast cTPyKTypa aas XeFg coerka
t HCKaXKeHHast cTpyKTypa aas KrFg H npabusblible OKTasg-
pHY. CTPYKTYpH IJIS OCTaJbHHX cHCTeM. PaccuHTaHHHe,

. PaBHOBECHbIC MeXXbfACPHBIE PACCTOSHHA YAOBJETBOPHTE/Ib-

HO COrJIacyloTcsi C HMEIOIHMHCS 3KCMepHM. AaHHBIMH, Pac-
D’(i CMOTpeHbl TpPHYHHL, OMPeAENsIOUlHe CTEPEOXHM. aKTHB-
N’

HOCTb 3JICKTPOHHHIX Map. __A. A. Cadonos

X. 1998, N 1Y
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. 117: 14681u -Vibrational dependence of the anisotropic inter=;
molecular potential of argon-hydrogen fluoride.’  Hutson;]
Jeremy M. (Jt. Iaat., Univ. Colerado, Boulder, CO 80309 USA). J.j
Chem. Phys, 1992, 96(9), 6752-67 (Eng).. A new intermol. potential
for Ar-HF is obtained by fitting to results from high-resoln.!
microwave, far-IR, and IR spectroscopy. . The new potential,
designated H6(4.3,2), is a .function of the diatomm masi-reduced
vibrational quantum no. y =-(v -+ 1/2}/{ux)V'? as well a9 the
intermol. distance R and angle 6, and has 22 adjustable-parameters.!
It reproduces all the available spactroscopic data’for levels of Ar-HF,
correlating with HF, v = Q,'1, and 2, and DF, v.= 0 and 1. The Hé
4.3,2) potential is qual. similar to previous potentials, with a linear,
Ar-H-F equil. peometry and a secondary min. at the linear Ar<T-H:
cometry. Compared to the potential of Nesbitt et al. [J. Chem.
Phys. 90, 4855 (1989)], obtained from spectra of Ar-HF (v =.1), the
H6(4.3,2) Eotcntin] is rather decper near ‘the.equil. geometry
(Ar-H-F), but shallower around the secondary min. (Ar-F-H). - The
gbs. well depth increases by 19 cm-1 between HF v = 0 and v =],
The vibrationally averaged induction energy is calcd. to be substantially’
(8.1 ¢cm-?) greater for v = 1 than for v =0, and is- responsible for!
most of the obsd. red shift in the complex. Predictions of addnl.!
gpe]ctéoscoric }xiopeahcs that wouh'.‘l Mtrt}\’xe- Be; p?jtential are given,|
including far-IR and overtone spectra o and dipole moments;
of ucitrf! states of Ar~HF and XSDF. R D po m}s‘l
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[ 120: 17979v A spectroscopic puzzle in argon-hydrogen fluoride

(ArHF) solved: the test of a new potential. Lovejoy, C. M.

Hutson, J. M.; Nesbitt, D. J. (Jt. Inst. Lab. Astrophys., Natl Inst.

Stand. Technol., Boulder, CO_80309-0440 USA). J. Chem. Phys.

1992, 97(11), 8009-18 (Eng). The perturbed (v,b,K,n) = (1210),(1113)

< (0000) band of ArHF is obsd. in a tunable laser/slit supersonic

expansion sgectrometcr. The (1210) level correlates with j = 2

rotation of the HF within the complex, and therefore provides a test

of high-order terms in a Legendre expansion of the intermol.
K/ZZZ/}M d ”) potential. ‘Transitions to (1113) are obsd. due to intensity sharin
/ with (1210), induced by a strong homogeneous (J-independent’
perturbation that is analyzed quant. The (1113) level has three

uanta of van der Waals stretch and thus probes the radial

aependencc_ of the potential close to the dissocn. limit. The;

vibrational and rotational assignment is made possible by predictions:

based on the new H6(4,3,2) intermol. potential of Hutson (1992),'

‘which agree nearly quant. withexpt. . . . .- - J

C.A. /994, (2o N
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118: 67215x Intermolecular hydrogen fluoride motion in ar'-:i
gon-hydrogen fluoride (AraHF) micromatrixes _(n =123, 4):'

classical ‘and quantum calculations on a pairwise additive
potential surface. Mcllroy, Andrew; Nesbitt, David J. (J¢. Inst.
Lsb. Astrephys.. Univ. Colorado, Boulder, CO 803090440 USA). J.
Cierm. Phys. 1992, . 97{9), 6044-56 (Eng). The avi.ability of|
puirwise edditive "two-body® potentials for van der Waals systems!
frem nesr-IR, far-IR, and microwave data permited detailed;
prediction of librational behavior for isolated HF chremophores|
solvated by successive nos. of rare pas Ar atoms. Thecr. calens. were!
msde of AraHF equil. structures and interxol. HF vibrational|
irequencies, based cn an AraHF *two-body* potential energy surfece
developed from previously detd. Ar-Ar and Ar-HF potentials.i
Isommeric structures-were predicted from local min. on these|
multidinzensional surfaces, and are found to be in excellent qua!.I’
agreement with near-IR observaticns of AraHF clusters withn = 1!
2, 3, and 4 Ar atoms. Quantum-mech. calcns. were done for the HF;
libzational and van der Waals stretching modes against a rigid Ara!
frame. These pairwise additive potertials predicted a strongly
increasing angular anisotropy for the HF bending coordinate with no.!
of Ar atoms (for small n), and provided predictions of HF intermol.|

6.A /1993 118,#E



van der Waals band and streteh vibrational frequendies. Foumer~transiorm!
(FT)-microwave and near-IR deta, on the cther hend, demons:m:edi
only a minor dependence of the anisotropy on n: this sucgested the!
pairwise additive potentials can systematically overest. the angulsr
anisotropy for HF bending. Selecied cuts through these potential!
surfaces indicated significant coupling between the Ara-HF streten,
Ar-Ar stretch, and Ar-Ar bending vibrations. This strong vibrationsl
coupling indicated that a full gquantum treatment of all intcrmol.['
coordisiates might be required in order to make qusnt. comparison!
with van der Waals vibrational data. In the limit of sufficient Ar|
atorzs to fill the first coordination sphere around the HF, the calens.
irdicsted a nearly perfect canceilation of angular anisotropy for HF,
librational motion, consistent with the nearly free internal rotation of)
ths HF obsd. in cryogenic Ar matrixes. I
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120: 147691f The Ar-HF intermolecular potentisl: overtone
!spectroscopy and ab initio calculations. Chang, Huaa C: Tao/
'Fu Ming; - Rlemperer, William; Healey, Catharine; Huteoz, Jeremy
M. (Dep. Chem., Harvard Univ., Cambridge. MA 02133 USA). ]f
Chem. Phys. 1993, 93(12), 933749 g). The vibrational
dependence of the intermol potential of A~HF is investigated
through the spectra of levels correlating with HF (v = 3). The

thors have previously reported measurements of the (rbKn) =|

2497 (1993)]. These levels are found to be well reproduced (within!

au
ﬂﬁW 1, (3000). (3160), and (3110) lewels of Ar-HF using intracavity
. ) laser—induced flucrescence in a slit supersonic jet [J. Chem. Phrs. 98,[

Lt

C A 199y [LERTL

0.1 cm-1) by the Ar-HF H5(4.3,2) potential [J. Chem. Phys. 56, 6752
(1892)]. " The second overtone expts. are extezded to include the'
(3002) state whicl\ is coupled to (3110) through Coriolis interaction,!
and the (3210) Mute which is more sensitive to higber—orderi
anisotropic terms in-tle potentisl. The observations establish that
the level (3002) lies 0.229 cm-! below (3110), with upper state
rotational const. B = 0.085 89 cm-l. This is in good accord =ith the'
predictions of the H6(4.3,2) potential. The (3210) state lies at 11|
484.745 cm! with B = 0.099 79 cm-i. The bard origin is L7 ext
higher than predicted, and thus contains important new informatica'
on the vibrational dependence of the potential ~Several detailed!
be explained using the HE(4,3,2) Dotential.l



The Q-branch lines of the {3210) = (0000) band show eviderce of a!
weak perturbation, which can be explained in terms of mixirg with!
the (3112) state. The (3210). spectrum exhibits paritw—dependent
totational prediszocn. and the widths of the P- and R-tracch Lizes
and the magnitude of the 1-type doubling can be explaired in tums[
of coupling to the (3200) state, which is estd. to lie ¢ cm-? below the|
(3210) state. The Q-branch lines show a predissocn. cusoff abcﬁ[
Q(16); this is in reascnable agreement witk the predictiozs of the|
Ho(4,3,2) potential, but suggests that the binding energy caled. for|
the potential may be about 1 cm-t too largee. To examice the]
potential further, high-level ab initio calcas. are performed, with an-
efficient basis et incorporating bond functions. The calens. give a|
well depth of 92%-95% of that of the H5(4.3,2) poteatial at § = 0°;
for v = 0 and v = 3, resp.; this is in line with earlier results cn rare’
gas pairs. The calens. also reproduce the anisotropy of the H6(4.3.2):

tential and its vibrational dependence. The deperdence of the!
intermol. potential on HF bond length is found explicitly. i
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118: 179299 Observation ot argon-hydrogen fluoride (ArH=
| F(3000)) and its combination modes by laser-induced fluorescence.
Chang. Huan C.; Klemperer, William (Dep. Chem.. Harvard Univ.,
Cambridge, MA 02138 USA). J. Chem. Phys. 1993, 93(4), 2437-509
(Eng). Laser-induced fluorescence js used to obtain the second
overtone spectrum of ArHF. The method exploits intracavity
circulating \poger of a Ti-sapphire ring leser to pump the weakly
bound complex generated in a supersonic slit jet from v = 0to v = 3.
Furdamental (A = -1) emission is monitored using an IR PbS
detector. Intense fluorescence allows recording of the rotationally
resolved sub-Doppler spectza of (300) = (G000), (3100)— (CGN),
“and (3110) — (UXXC) transitions. The authors det. vitrational band
origins of w = 11,339.034 cm-t, 11,412,438 cma-t, 11,422.373 cmi end
rotational consts. of B = 0.103.30 cm-i, 0.102,6 ¢m -1, 0.101.18]
cml-! for the (3000), (3100), and 13110) bands, resp. Both the band
orizins and the rotational consts. indicate that the weak Ar-HF van
der Waels bond is strengthened as the HF stretch i3 vibratioraliy
excited,to higher states. All the observations are in near perfect
accord with extrapolations of related cornsts. in the HF stretching
states of » = 0-2. B L S S

o A.1998, NEniP =
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- (L7 B1230. YnyuweHHsle BpaujaTenbHbe  NOCTOSHHLIG

OCHOBHOM COCTOSIHHM ANS AMMEpPa aproH-(PTOPHCTLIA BOARO- ;
poa. Improved ground state rotational constants for the ar-¢
gon-hydrogen fluoride dimer /Stockman P. A., Biake G. A
7/). Chem. Phys. .—1993 .—98 Ne 5 .—C. 4307 —4308 -
.— Anrn.
Ha MMKPOBONHOBOM CMEKTPOMETPe BONHOBOAHOrO  TWNa
CO CBEpX3BYKOBOW MONEK. CTpyen 8 obnactu uactor 24—
80 Ty ¢ touHoctbio okono 10 kly M3mepeH Bpawar. cnekTp
aumepa  Ar—HF_pns Bpawar. nepexoaos BNioTe o =13«
<12 B OcHoBHOM Konebar. coctosHuu. AHanU3 nonyuew-
HbIX A3HHLIX BBLIMONHEH C YHETOM KBAPTHYHOrO, CEKCTHYHOrO
. W OKTMMHOrO LeHTpoBexmHoro uckaxenus. C yuetom cyuiecr-
BYIOWMX MMKPOBOMHOBBLIX ~ A@HHLIX  BbINONHEH rno6anbHbii
y{L’/I e aHanu3 BpawWar. CNEeKTPOB B OCHOBHOM W nepBom Bo36yxpeH- !
Hom KonebaT. COCTOSHWSX M OnpepeneHsl BPaliar. MOCTOSH- |
Hble B coctosHusx v=0 u v=1 coors., B=3065 7063 uf
' 3076,84 Mly, uacrota Konebar. nepexopa E,=3951,768421
(55) cm™' M nocrosHHsie UEHTPOBEMHOrO MCKaXEHWR BbIC- |
WMX NOPSAKOB. C nOnNyYeHHLIMM  AAHHBIMM NPEACKA3aH |
CneKTp ANS BPAWaT. COCTORHMA BnAOTL A0 =20 c TOUHOCTLIO

X-[GGY, o et Wi no 1=d0 < romocrio suwe 0L,
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118: 201387k Improved, ground-state rotational constants for

the argon-hydrogen fluoride dimer.' Stockman, Paul A.; Blake,

Geoffrey A, (Div. Chem. Chem. Eng., California Inst. Technol.,

"Pasadena, CA 91125 USA). 'J. Chem. Phys. 1993, 98(5), 4307-8

(Eng). Extended microwave and millimeter-wave measurements are

given for the ground vibrational state rotational transitions up to

J(13+12) for the argon-hydrogen fluoride dimer. Microwave

é){é [L transitions, rotational consts and assocd. distortion- consts. are
LALLM - et ey _

presented. e e
AOTNOLH
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yzo B1045. Heapaurnensie B3aMMOAGHCTBHS ANA  Knacre-
Pos  ArHF M ArHCL.  Hesmnupmueckoe HccnegosauKe.
The nonadditive interactions in the Ar nd ArHCIl clus-
ters: An ab initio study /Szczefniak ‘M. M., Chatssmski G.,
Piecuch P. //J. Chem. Phys. .—1993 .—99 Ne 9 .—cC,
§732—6741 .= Anrn. T TE
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120: 38773p The nonadditive interactions in the argon-hydrogen
fluoride and argon-hydrogen chloride (Ar:HF and Ar:HCI)
clusters: an ab initio study. Szczesniak, M. M.; Chalasinski, G.;
Piecuch, P. (Dep. Chem., Oakland Univ., Rochester, MI 48309 USA).
J. Chem. Phys. 1993, 99(9), 6732-41 (Eng). The three-body effects
in the AHX (X = F, Cl) are studied by means of the supermol.
Moeller-Plesset perturbation theory in conjunction with the perturbation
theory of intermol. forces. In both systems the nonadditive[
interactions are large and repulsive around the equil. geometry. The'
in-plane bending potential of H-F in the Ar:HF cluster reveals a
double min. with the barrier of ca. 2-3 cm-!. The barrier is due to'
the three-body interactions. In Ar;HCI the analogs potential has a'
single min., and the three-body effects make it shallower. The,
three-body interaction energy is dissected into its components such
as exchange, polarization, and dispersion. Thd anisotropy of the total
nonadditivity in Ar:HF is dominated by polarization and exchange'
effects, and, consequently, it can be well reproduced at the SCF level
of theory. The overall nonadditivity in ArzHCI is quite similar in'
magnitude, but it displays a different compn. The most anisotropic,

C’_,J./&’%/j/_ze/,vy




is polarization followed by dispersion and exchange effects. The'
dispersion effect is the largest in magnitude. The long-range part of
the polarization nonadditivity is analyzed via the multipole approxn.
The calcns. indicate that the multipole expansion carried out to the
inverse 12 power of R correctly describes the anisotropy of this
effect. In ArzHF the effect of intrasystem correlation on di persion/
nonadditivity is also investigated via the supermol. coupled cluster,
calcns. These calcns. provide an est. of 13.8 cm-! for the total
three-body effect in the equil. ArHF trimer. This value may still be’
underestimated due to the basis—set unsatn. of dispersion nonadditiv;ity.!
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121: 216258¢ Infrared-infrared double resonance spectroscopy
of Ar-HF. Intermolecular state dependence of the dipole
moment and vibrational predissociation in var = 2. Block, P. A;
Miller, R. E. (Department of Chemistry, University of North
Carolina, Chapel Hill, NC 27599 USA). Chem. Phys. Lett. 1994,
226(3—4), 317-24 (Eng). Stark spectra have been measured for
Ar-HF in several excited intermol. bending and stretching states
assocd. with vir = 1. The resulting dipole moments are compared
with those caled. using the most recent potential energy surface.
IR-IR double resonance spectroscopy is used to access the corresponding
states in vir = 2 where, in the absence of intermol. excitation,
dissocn. occurs before the mols. can reach the detector. Simultaneous
excitation of the = or II bending vibrations, which have the effect of
making the hydrogen atom point away from argon atom on av.,
results in lifetimes in excess of the mol. flight time (0.3 ms). __

e 4. 199, 120, w18 ®




- A /99Y

120: 230168 m Spectral line shape parametors for HF in a bath
of Ar are accurately predicted by a potential inforred from
spoctra of the van dor Waals dimer. Greon, Sheldon;  Hutson,
Jeremy (Inat. Space Stud,, NASA Goddard Spaco Flight Cent., Now |
York, NY 10026 USA). J. Chem, Phys. 1994, 100(2), 891-8 (Fng).:
An interection potentinl for Ar-HF, which was recently dotd. from
extonsive spectroacopic data for the van der Wanls dimor and which
includea dependence on the HF vibrational state, was used with

a —accurato close-coupling mol. seattering calens. to predict lino shapo !
/71%4{ parameters for the l)ure rotational and the fundamental and 1st
; wertone vibrational bands of HE in a bath of Ar. Agreement with
/WW expt. is good; in fact, conridering inconsistencies among the oxptl,
values, the theor. valuea may bo the more relinblo. ‘This confirma the

accuracy of the Ar-HF interaction potential, including the dependaence

on tha HF v'Yrational level which is sensitively probed by the line
shift cromn sections. - o

c.A. /994, /20, 5 /8 O |
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/._l‘.?l: 118243b Equilibrium =tructures and approximate rt
i ,L\/}/ vibrational red shifts for AroHF (n = 1-14) van der Wes®
//-— /; clusters. Liu, Suyan; Baeic, Zlatko: -~ Moskowitz, Juirs :
: - Schmidt, Kevin E. (Dep. Clicra., New York Uriv., New Yori
10003 USA).  J. Chem, Phy. 1994, 100110), 7166-81 LI
This paper presents a theor. study of the size evolution of ei -
structures and approx. HF vibrational red shifts for AraHF va= -

/ﬂ . Vﬂé’ Waals clusters, with n = 1=11.  Puirwise udditive ArsHE intermn
WM potential energy surfaces were constructed from spectrosaz: *7

/ﬁ’ accurate Ar-Ar and anisotropic Ar-HF potentials. The latter av,5
1em’ foatfeit

on vibrational excitation of the HF monomer. The glota. 7

© encrgetically close-lying local min. of ArHF, n = 1-14, for He v =
C//L‘/W%/’L/ and v = 1, were detd. using simulated annealing followed by s --‘»"‘_"'

minimization scheme. The results reproduce the exptl, var

the shifts for n = 1-4.

6./ 199Y, /a1, N 10
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121 1422168 Accurate ab initio potential eneryy surfuces of
Ar-HF, AR-1:0, and Ar-NHy. Tao, Fu-Ming;  Klemperer,
William  (Departinent of Chemistry, Harvard University, Cambridge,
MA Q2135 USA). J. Chem. Phys. 1994, 101(2), 11°9-45 (Eng),
The authors present accurate potential energy surfaces for Ar-HF,
Ar-H:0, and Ar-NHz from the supermol. calens. using Meeller=Plesset
TTrurhation Theory—p to the complete fourth-vrder (MPY) and
eficient basis sets contg. bond functions. Preliminary calens, on
Ar=HF are given to show the usefulness of bond functions and the
stalility of the results with respect to the change of the basis set.
Detailed MP4 calens, on Ar-HF with a fixed HF bond length of £ =
(reeo pive n wlobal potential min. with a well depth of 200.0 em-t at
the position R = 3470 A, ¢ = 0° (lincar Ar-H-F), g secoridary min,
with o well depth of 88.1 em-t at R = 3430 A, 8 = 150° (linear
Ar-F-H), and a potential barrier of 128.3 ¢m-! that separates the two
winonear R o= 3055 A, 0 = 90° (T shaped). Further calens. on the
comain confisurations of Ae-HF with varying HE boad length are

Dt

N /A

4
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and 3. The authora' primazy exelly are about 15 em-t higher than,
thowe of Hutson's HE(43,20 etontinl for v = 0.1, 2, and 3, and the;
authors' min. distances are 2™t 0.05 A lonper. Extensive MP2|
calens. (R = 3.1-5.0 A) and ixiof MPY calens, (near the radinl min.):
are performed for the intimzel potentials of Ar=110 and Ar-NHa
with the monomers held fizsdut equil. grometry. For Ar-H:0, MP4
calens. pive a single global iz with a well depth of 1302 emetat R
= 3.003 A, 0 = 75°, ¢ = 0% g with barriers of 22.6 and 26.6 cm-!
for in-plane rotation at § =& and 180° resp., and a barrier of 5‘.’.,6\
cm-) for out-of-plane rotatxs at 4 = 90°, ¢ = 40°  All these are in
pood agreement with expt, oo with Cohen and Saykally's AW2
otential. The dependence of tae Ar-1:0 potential on an OH bond|
R-nglh i cnled. to study tie effect from: excitation of the bond?
stretching vibration and 122 result agrees well with the red shift;
obsd. ¥or Ar=NHa, MP4 czizms. give a single ylobal min. with a well:
depth of 130.1 em1 at R = 3608 A, = 90°, ¢ = 60°, along with'
barriers of 55.2 and 38.0 ezt for end-over-end rotation at @ = 0%
and 150°, resp., and a bamie of “26.6 em-1-for rotation about NHa
symimetry axis at @ = 90°% & = 02, All these are in good agreement
with expt. and Schmuttenzzer et al. AAL potential. The effects on
potential from the change of the normal NHa pyramidal geometry to
the planar geometry are coed and the results indicate that the I
states with tunneling motim gerpendicular to the radial coordinate
remain virtunlly unchanged foa free NH1 whereas the I states with
tunneling motion paralicl trtize radial coordinate have the tunneling
e motion nearly quenched. Tomparisons of the potentials for the
'systems from Ar-1F, Ar-t30, to Ar-NHa are made to reveal the
periodic trends of bondiss gnd structure in the van der \\'uulsh
‘complexes. )
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‘ 123: 182092v Pairwise and nonpairwise additive forces in
weakly bound complexes: high resolution infrared spectroscopy
of Ar.DF (n = 1,2,3). Farrell, John T., Jr.; Davis, Scott; Nesbitt,
David J. (Jt. Inst. Lab. Astrophys., Univ. Colorado, Boulder, CO
80309-0440 USA). J. Chem. Phys. 1995, 103(7), 2395-11 (Eng).
High resoln. IR spectra of the vbr = 1 < 0 stretch in Ar,DF (n =
1-3) were recorded using a slit~jet IR spectrometer. Anal. of the
rotationally resolved spectra provides vibrationally averaged geometries
and vibration origins for a DF chromophore sequentially solvated by !
Ar atoms. Calcns. using pairwise additive Ar-Ar and Ar-DF
potentials predict lowest energy equil. structures consistent with the
“ vibrationally averaged geometries inferred spectroscopically. Variational
calens. by Ernesti and Hutson [A. Ernesti and J. M. Hutson, Faraday
Discuss. Chem. Soc. (1994)] using pairwise additive potentials predict
rotational consts. which are in qual. agreement with, but consistently
larger than, the exptl. values. The inclusion of nonpairwise additive
(3-body) terms improves the agreement, though still not to within| .
the uncertainty of the pair potentials. The vibrational redshifts of

8.696, 11.677, and 14. 461 cm-! for n = 1-3, resp., reflect a nonlinear
dependence of the redshift on the no. of Ar atoms. Both the
variational calcns. of Ernesti and Hutson and diffusion quantum

9gf /oz\i Monte Carlo calcns. (M. Lewerenz, J. Chem. Phys. (in press)] using: -
c _AZ . / A pairwise additive potentials corrective 3-body terms. Anal. of the!

N Y

Ar.DF (n = 2,3) rovibrational line shapes reveals an upper limit toz
homogeneous broadening ~2-3 MHz, consistent with vibrational
predissocn. lifetimes >50 ns. i
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75125. DnekTpounas CTpyKTypa cnabo cpasanmbix ciereM. 1L Bimonexyaspueie
katnonst NeX{+} n ArX{+} (X=H[2]O, HCI nn HF). The clectronic structure of
weakly bound systems. Il NeX{+} and ArX{+} (X=H|[2]O, HCI, and HF)
bimolecular cations / Lopez Gustavo E. // J. Comput. Chem. - 1995. - 16, N 6. - C.
768-776. - Aura. ?

Heamnupuuecky (C HCMONL30BAHHEM HCOrPaHHYEHIOr0 METonA XD, MIN2, MI14,
kpagpatiunoro merona KB) mcencnosan  ykasanmpii B 3arnaBuH  pan
GHMONCKYNAPHEIX  KATHONOB, ~COCTOAUUIX 13  aToMa MHEPTHOrO rasa M
MONCKYNAPHOTO KaTHOHAZ. BO BCeX CyqasX MHHIMYMaM Ha MOBEPXHOCTAX
NOTCHUHANBHBIX 2HEPTHiT oTBeyatoT H-caasatbie H30Mepbl. JHEPriH CBA3bIBAHHS
cnerenm m3Mensiores B wnrepsane 0,1-1,0 9B,

P ¥ \94T- ¢




Dy / LI 22 /995
D, 54/&/72 N A
< /)/%&zj 2. 7.
U enivempp Chem. Soc. Key: /995
L0, 4557

R A )



/5@///[ 2 C M 38509) /99
sty [, Z}///ZW Z2
oL Al

)/ : l%’m- Ay -, 7794,
05 (43), 1075
' &



|- 35503 14

%@ /7/ : )/// 35503 | P
[ Fomell, 7t ar

L/j %}L ,9{%% f Y 2 Fitt ) _.

ﬁ %?/’ % / //”% Zgé/-

[H), Z%/Z M it
Proing Vo - agin
Sy {Ié%




awl feel 16160/ Ay
ard %,z o //%/ AL %/w/j
Dols.



%5

F: Ar-HF

s B:3
' 16B158. Pacuer kBanToBbiM MeTogoM Monte-Kapno knacrepos apron-HF.
HeapaumuBHble cuabl, H3oMepuzauns i casiri yactotr HF. Quantum Monte Carlo
calculation of argon-HF clusters: Nonadditive forces, isomerization, and HF
frequency shifis / Lewerenz Marius [Journal of Chemical Physics] // J. Chem. Phys.
- 1996. - 104, N 37~ C. 1028-T039. - Anra. . v
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F: Ar(HF)2

P: 3

198120. Bau-mep-BaanbcoBn kjacTepn Ar[ n]JHF (n=1-4).
UsydeHue KBAHTOBEM MEeTOIOM MoHTe-Kapio SHeprui,
CTPYKTYPH ¥ CHOBUT'OB KoJyiefGaTenbHEX HF-4acTOT B OCHOBHOM
cocrosuum. Ar[ n]HF (n=1-4) van der Waals clusters: A
quantum Monte Carlo study of ground state energies,
structures and HF vibrational frequency shifts / Niyaz
pP., Bacic 2., Moskowtz J. W., Schmidt K. E. //-€6sT
Chem.-D3: Eur. Workshop COST Chem.-D3: "Quantum Syst.
Chem. and Phys.", San Miniato (Pisa), 14-17 Apr., 1996.
- [San Miniato (Pisa)], 1996. - C. P9. - AHrm.

PN, (998,479




Inddys3uoHHEM MeTomoM MoHTe-KapJyio C MCNOjib30BaHueM MOIEeNn
 KECTKOTO Tejla MCCJEeNOBAHH  MexMoJleK.  KoyebarejbHHe
OCHOBHHe cocTosHus kiacrepoB Ar[ n]HF c n=1-4 mna HF c

v=0 u 1. PaccuMTaHHHEe Kojle6aTeNbHO  YCPeOHEeHHHe |

KJIaCTepHHE CTPYKTypH HaXOOATCA B XopoueM corjacuu cC

VMSVKClrlethvVir.w PQQM?QPMQGCW napamMeTpaMi. -
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F: ArHF

P: 3 /9-96
19B120. BaH-pgep-BaanbCoOBH KjacTepw Ar[ n]HF (n=1-
4) . UsyueHue KBAHTOBHM MeTONOM MoHTe-Kapyso 3Hepruii,
CTPYKTYPH M CHBUIOB KojlefarenbHux HF-wacror B
OocHOBHOM cocTosHuu. Ar[ n]HF (n=1-4) van der Waals
clusters: A quantum Monte Carlo study of ground
state energies, structures and HF vibrational
frequency shifts / Niyaz P., Bacic 2., Moskowtz J.
W., Schmidt K. E. // COST Chem.-D3: Eur. Workshop
COST Chem.-D3: "Quantum Syst. Chem. and Phys.", San
Miniato (Pisa), 14-17 Apr., 1996. - [San Miniato
(Pisa)], 1996. - C. P9. - AHuri.

InddysmoHHeM MeTonoM MoHTe-Kapsio C ucCnonb30BaHueMm
Momenu KEeCTKOT'O Tena MCCIe JOBaHH MeXMOJIeK.
KoJyieOaTesbHHE OCHOBHHE COCTOAHMSA KiacTepoB Ar[ n]HF

A FT78, A% /J’




C n=1-4 nmna HF c v=0 u 1. PaccunraHuue KoJylebaTenbHO |
YCpenHeHHue KJlacTepHue CTPYKTYPH  HaxXoOOATCA B l
XopoueM corylacuu c 3KCnepuMm. TeoMeTpuyeCckuMmu I
napamerpamu. {
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95138. Ban-nep-paanbcosbl knactepbl Ar[n]HF (n=1-4). H3yucnue B ocHosHOM

COCTOSHHH MeTonoM MonTte-Kapno JHEpreTH4ecKHX XapaKTepHCTHK, CTPYKTYpb
~ KknacTepos H casiros koneGarenbueix yactor HF. Ar[n]HF (n=1-4) van der Waals

clusters: A quantum Monte Carlo study of ground state encrgies, structures and HF

vibrational frequency shifts / Niyaz Parhat, Bacic Zlatko, Moskowitz Jules W.,

Schmidt Kevin E. // Chem. PhysjEl'lT‘- 1996.-252,N1-2.-C.23-32. - Aura.

Pk 1997 ‘
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95 138. Ban-nep-aanbcoBbl KNAaCTCPhI Ar[n]HF (n=1-4). H3yucuuc B OCHOBHOM
coctosnmm metopom Morre-Kapno 311epreTHYCCKIX XApaKTEPHCTHK, CTPYKTYpbI
KJ1acTepOB H CABHIOB xoncOarenbupix yactoT HF. Ar[n]HF (n=1-4) van der Waals
clusters: A quantum Montc Carlo study of ground state energies, structures and HF
vibrational frequency shifts / Niyaz Parhat, Bacic Zlatko, Moskowitz Jules W.,
Schmidt Kevin E. // Chem. Phys. Lett. - 1996. - 252,N 1-2.-C.23-32. - Aurn.

Prcy 199%
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9F5138. Bau-nep-BaanbCoBbl KacTCphl Ar[n]HF (n=1-4). M3yueHue B OCHOBHOM
, COCTOAHHH METOJIOM Motite-Kapno 2HEPreTHYECKHX XapaKTCPHCTHK, CTPYKTYpb!
. KJIacTCpOB M CABHIOB xoneGarenshbix yactor HF. Ar[n]HF (n=1-4) van der Waals
" clusters: A quantum Monte Carlo study of ground state energies, structures and HF
" vibrational frequency shifts / Niyaz Parhat, Bacic Zlatko, Moskowitz Jules W.
Schmidt Kevin E. // Chem. Phys. Lett. - 1996.-252,N1-2.-C.23-32. - Aurn. ’

PPEL 1997 ®
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9B138. Ban-acp-BaanbcoBbl KNACTCPLl Ar[n]HF (n=1-4). H3yucnue B OCHOBHOM
COCTOAHIH METOIOM MoTe-Kapnio dHEpreTHHeCKHX XapakTCPHCTHK, CTPYKTYphI
K/1aCTCPOB H CABHIOB KOJICOATCIBHBIX 4ACTOT HF. Ar[n]HF (n=1-4) van der Waals
clusters: A quantum Monte Carlo study of ground state energies, structurcs and HF
vibrational frequency shifts / Niyaz Parhat, Bacic Zlatko, Moskowitz Jules W.,
Schmidt Kevin E. // Chem. Phyﬁ&f’-‘”%. -252,N1-2.-C.23-32. - Anrn.
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124: 299418t Ar HF (n = 1-4) van der Waals clusters: a quantum

Monte Carlo study of ground state energies, structures and HF

) vibrational frequency shifts. Niyaz, Parhat; Bacic, Zlatko; Moskow-

/] = / - V itz, Jules W.; Schmidt, Kevin E. (Department of Physics and Astronomy,
! Arizona State University, Tempe, AZ 85287 USA). Chem. Phys. Lett.

1996, 252(1,2), 23-32 (Eng). Rigid—-body diffusion quantum Monte Carlo

(DQMC) calcns. of the intermol. vibrational ground states of Ar HF

clusters with n = 1-4, fr HF v =0 and v = 1, are reported. The

intermol. degrees of freedom of the clusters are treated in full dimension.-

ality, and the best available pairwise additive potential surfaces are

/ i ,~used. The calcns. yield intermol. ground state energies, probability
WW%M g, 7/%4// distributions of intermol. coordinates and HF vibrational red—shifts. The
vibrationally averaged cluster structures are consistent with exptl.

% /}/L[ L, M geometries. Small but systematic differences between the pairwise ad-
/ ditive DQMC red—shifts and exptl. values for the n = 2-4 clusters are

”W / ) // 3 m indicative of the need for the inclusion of nonadditive interactions.

C. 4. 1996 1Y Nz
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k.Qi‘,SS S)(L()\.’L\lv / 125:231178e Molecular structure and analytical potential en-
\ i ergy function for Ar—FH system. Xie, Hongping; Tan, Mingliang;
Jiang, Gang; Zhu, Zhenghe (gep. Chem., Sichuan Teacher's Coll., Nan-
chong, Peop. Rep. China 637000). Yuanzi Yu Fenzi Wuli Xuebao 1996,
- 13(1), 36—42 (Ch). By using the Gaussian 92 program with the CID/6~
311G" method, two kinds of equil. linear structures, ArHF and ArFH,
were found, and the equil. g 1ssocn. energies for the two
kinds of van der Waals complexes were caled. By using the Gaussian
92 program with the MP2/6-311G* method, force consts. for two kinds
of complexes were also caled. The anal. potential energy function for
ArHF (X!Z*) was derived by using many—body expansion based on the
above results. The linear structures for ArHF and ArFH were rational-
ized, and the structure for ArHF (Cs) was predicted from the potential
__energy surface.

Ch (@26 25 (19
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128: 679528 Laser—induced fluorescence spectroscopy of Ar,-
HF at vyr=3: An examination of three-body forces. Chuang,
Cheng-Chi; Tsang, Susy N.; Hanson, Jason G.; Klemperer, William;
Chang, Huan—Cheng (Department of Chemistry, Harvard University,
Cambridge, MA 02138 USA). J. Chem. Phys. 1997, 107(18), 7041-7056
(Eng), American Institute of Physics. The vibrational spectrum of Ar,-
HF in the 11,320—-11,430 cm—? region is recorded by intracavity laser—
induced fluorescence. The intramol. vibrational state, &, in combination
with the intermol. vibrations, assigned as [1;,~ tanes [louwt=or—plane and
T,, of the complex were obsd. The I, state correlates adiabatically with
j =0 of HF (v = 3); the IT;,—1anes Mout=orplanes and I, states correlate
adiabatically with j = 1 of ElF (v = 3), resp. The authors detd. the
vibrational band origins (and rotational consts.) of v6=11,323.784 cm—-?
(A =0.120 15, B = 0.058 30, C = 0.038 94 cm—1), v9=11,387.730 cm—1
(A =0.122 68, B = 0.057 05, C = 0.038 42 cm—1); v0=11,426.815 cm~1
(A = 0.120 27, B = 0.058 15, C = 0.038 71 ¢cm-!) and vo=11,427.400
cm—! (A = 0.120 26, B = 0.058 15, C = 0.038 71 cm-1) for o Min—
planes [out—or—plane, and I, states, resp. The vibrational red shift for the
pure HF stretch from vyp = 0-3 is 49.023 cm—!. The in—plane and
out—of—plane bending frequencies are 63.947 and 103.031 ¢cm~-1, The
T, state, which may be viewed as the Ar,FH structure is located 103.616
cm-—! above the Ar,HF X, state. The spectral line shapes appear to be

\
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20B119. Pacuer CTPYKTYpH kjacrepos Ar[ n]HF c JIKM-
noreHuuanoM ArHF / EEKEQEEEEE‘B. J., Hemyxuu A. B.,
CynraHos B. B. // Xum. ¢u3. - 1997. 16, 12. - C. 3-
9. - Pyc.

MeTOOOM HOBYXaTOMHHX KOMIUIEKCOB B MOJIEKYJaX (OKM) c
y4eToM HEeNTpaJibHHX ¥ MOHHBIX CoCTOSAHMI OparMeHTOB
nocTpoeHa MOBEPXHOCTb NoTeHUMAaJbHON BHEepruM CUCTEMH
Ar-HF. C MCNONb30BAHMEM HOBOM I[OBEPXHOCTM MeTORaMA
MOJIEK. IOUHaAMUKU n MoHTe-Kapno npoBeneHo
MomenMpoBaHue CTPOeHUs BaH-JIep-BaaJIbCOBHX KJIAaCTEpPOB
Ar[ n]HF (n=1-12). Pe3syabTaTH IJIA Maybx KJIacTepoB
(n=1-4) Xopomwo COIJacyoTcs C 3SKCnepuM. OaHHEMHA .
MlonyyeHHHe pe3yJabTaTH 1A KOHOUIypaumit KJIacTepos
Ar[ n]HF (n—l 12) OOBACHAKNT MEXaHU3M MuX pocwa.

00X, (598 N20
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© 24B163. Hesmnupuueckoe H3y4YeHHUe CTPYKTY-
PEI M 3HepreTMYECKMX XapaKTEePUCTUK KOMIJIeK-
ca ArHF. Ab initio characterization of the structure
and energetics of the ArHF complex / Van Mourik Tanja,
Dunning Thom H. Jr. // J. Chem. Phys.— 1997.— 107,
Ne 7.— C. 2451-2462.— Anra.

C ucnonpsosanuem Heammupuieckux Meronos (MII2-MII4,
CBA32HHEIX KJacTepoB) # Ga3MCOB pasmMuHOTO KauecTsa,
olnpeziesieHa NOJHas TPeXMepHas IOBEPXHOCTH NOTEHIMalhb-

/(é ‘” - Hoit sHeprun ArHF u paccumTanm paBHOBecHHe CTpyKTy-
PHI ¥ 3Hepruy CBASEIBAHNA IS TPEX CTPYKTYP, OTBEYAIOMIIX
TpeM CTall. ToykKaM. Bubm. 63. -~ "
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127:225480x Ab initio characterization of the structure and
energetics of the ArHF complex. van Mopurik, Tanja; Dunning,
Thom H., Jr. (Environmental Molecular Sciences Lab., Richland, WA
99352 USA). J. Chem. Phys. 1997, 107(7), 2451-2462 (Eng), American '
Institute of Physics. The ArHF complex has been investigated usingt
correlation consistent basis sets at several levels of theory, including |
Moller—Plesset perturbation theory (MP2, MP3, MP4) and coupled cluster
techniques [CCSD, CCSD(T)). The three stationary points (the primary
linear Ar—HF min., the secondary linear Ar-FH min., and the interposed’|
transition state TS) on the counterpoise—cor. potential energy surface ;,
have been characterized. Calcns. with the aug-cc—pV5Z basis set predict -
D, for the Ar—HF min. to be (with estd. complete basis set limits in |
parentheses) —215 (—218) cm~! for MP4 and -206(-211) cm-! for
CCSD(T). For the Ar—FH min. and the TS, calcns. with the d-aug-cc—
PVQZ sets predict D,'s (and CBS limits) of =97 (-99) and —76(~178)
cm~! (MP4) and —93(—94) and -75(~76) cm=1 [CCSD(T)], resp. The
corresponding values for the H6(4,3,2) potential of Hutson are =211.11+4 (

em~!, ~108.8£10 cm~!, and —82.6x10cm~}. While the agreement of;
our CCSD(T) est. with Hutson's value is excellent for the global min., it
is less so for the other two stationary points, suggesting that the H6-
(4,3,2) potential may be too attractive around the secondary min. and

C. A, (992 Jos s st A A
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ditive three-body interactions in van der Waals molecules. II.
Application to the Ar,~HF interaction. Moszynski, Robert; Wormer,
Paul E. S.; Heijmen, Tino G. A.; van der Avoird, Ad (Department of
Chemistry, University of Warsaw, Pasteura 1, 02-093 Warsaw, Pol.). J..
Chem. Phys. 1998, 108(2), 579—~589 (Eng), American Institute of Phys-
ics. Symmetry—adapted perturbation theory (SAPT) of three—body forces
is applied to characterize the nonadditive interactions in the Ar,—-HF
trimer. The origins of the anisotropy of the nonadditive Ar,—HF potential
are discussed, and the results are compared with the existing ab initio
data. The multipole—expanded expressions for the induction, induction—
dispersion, and dispersion nonadditivities in terms of the multipole mo-
ments and (hyper)polarizabilities are derived for the special case of atom—
atom—~diatom complexes, and the validity of the multipole approxn. is
investigated by comparison of the expanded and non—expanded energies
computed at the same level of the theory and in the same basis sets.
Finally, recent (semi)empirical models of nonadditive interactions in Ar,—
HF based on the exchange quadrupole electrostatic interaction are
analyzed in terms of contributions as defined by SAPT. It is shown that,
the present level of the SAPT theory correctly accounts for the terms
included in the exchange quadrupole electrostatic model.

~
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131:107055 Theoretical calculations of
molecular structure for ArHF and KrHF. Tan,

Mingliang; 2hu, 2Zhenghe (Institute of Physics,
Sichuan Union University, Peop. Rep. China).
Sichuan Lianhe Daxue Xuebao, Gongcheng Kexueban,
2(4), 104-107 (Chinese) 1998 Mol. structure
parameters have been calcd. using Gaussian 92 with
the CID/6 - 113G* method. The equil. geometry of
the ground state for ArHF i 1linear and KrHF is

bent.
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132:28474 Structures, vibrational frequency
shifts and photodissociation dynamics of ArnHF van
der Waals clusters. Bicic_,\zlatko Department of
Chemistry, New York University New  York, NY
10003, UsA Theory At. Mol. Clusters, 54-85.
Edited by: Jellinek, Julius. Springer: Berlin,
Germany. (English) 1999.

54-85 A review with 136 refs. Our
theor. work on the equil. structures, HF vibrational
frequency shifts and the photodissocn. of HF in ArnHF
cluster with n = 1 - 14, 54, is reviewed. The main
objective of these studies ha been to reveal how the
frequency shift and the photofragmentation dynamic
the solute HF mol. evolve in the course of formatignJ

C.A. 200D, 732,



and closing of the f solvent (Arn) shell, at n = 12
and, in the case of photodissocn., upon ad of the
complete second solvent layer, for n = 54, All
spectroscopic and dynamical properties of ArnHF
clusters that we have studied exhibit
dependence on the cluster size and
structure.

stron
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132:300365 Weak bond stretching for three
orientations of Ar-HF at vHF=3. Chuang, Cheng-Chi;

Higgins, Kelly J.; Fu, Henry C.; Klemperer, William
Department of Chemistry and Chemical Biology,

Harvard University Cambridge, MA 02138, USA J.
Chem. Phys., 112(16), 7022-7031 (English) 2000, .
oo B v Three new ArHF (vHF = '3)

states, (3001), (3101), and (3111), were obsd.
between 11,350 and 11,420 cm-1 by the hot band
transitions from (0001) wusing intracavity laser
induced fluorescence. The term values and
rotational consts. of these 1levéls are: (3001)
.nu.0=11,385.928 98(28) cm-1, B = 0.095,546(32) cm-
1; (3101) .nu.0=11,444.258 12(68) cm-1, B = |
0.090,617(37) cm-1; and (3111) .nu.0=11,456.076

51(36) cm-1, B = 0.091,863(14) cm-1. Observation

C.AH. 2eed
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|
of the ArHF (3001) state provides the van der Waals

stretching frequency for ArHF at v = 3, 46.8945(4)
cm-1=(3001)-(3000) . This value shows an increase
of 8.208 cm-1 (21%) upon HF v = 3 0 valence
excitation. The stretching frequency for the T
shaped ArHF is (3111)- (3110)=33.7055(5) cm-1.
This value is only 7% greater than that obsd. at v
= 1. The (vHF101) .SIGMA. bend-stretch combination

state, corresponding to (.nu.s = 1) of the Ar-FH
configuration, was not obsd. at vHF = 0-2. The
stretching frequency here is (3101) -

(3100)=31.8178(8) cm-1. The soft-mode frequencies
reveal strong bend-stretch coupling in the complex.
Excellent agreement (within 0.3 cm-1) is found
between expt. and prediction from Hutson's H6(4, 3,
2) potential [J. Chem. phys. 99, 9337(1993)], for
the three new levels. Large basis set coupled
cluster calcns. [CCSD(T)] of the Ar- HF intermol.
potential surface, V(R,.theta.,r), are presented
for r = 0.6-2.0 A and .theta.=0-180.degree. on a
grid with 15.degree. spacing. This 1is an
enlargement of the HF valence coordinate of more
than double the equil. value. The dependence of
the intermol. potential upon the HF valence
coordinate, r, is very anisotropic, being maximal
for .theta.=0.degree. and becoming essentially
independent of r for .theta..gtoreqg.45.degree..
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135:187017g Calculations of the vibrational spectrum and
dynamics of the ArHF complex with the use of a semiempirical
potential energy surface. Buchachenko, A. A.; Grigorenko, B. L.;
Nemukhin, A. V,; Stepanov, N. F. (Khim. Fak., Mosk. Gos. Univ. im.
Lomonosova, Moscow, Russia). Zh. Fiz. Khim. 2001, 75(3), 400-406
(Russ), MAIK Nauka. The electronic structure, vibrational spectra and
rate of the vibrational predissocn. of ArHF and ArDF van der Waals
complexes were studied using a semi—empirical model of two—at. frag-
ments for a mol. The potential surface was modified taking into

) consideration dipole moments of lower electronic state of the HF mol.

!

The spectroscopic potential were used to describe the HF and DF frag-
M WM . ments. The wave functions contained a corrections allowing to take into
an account the energy of the vibrational—rotational interactions of two—
at. fragments. A better agreement was achieved between exptl. and |
W/ ) theor. data. E . . B
¥
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{ 134: 76664a A theoretical study of HArF, a newly observed
neutral argon compound._Runeberg, Ning; Pettersson, Mika; Khri-
achtchev, Leonid; Lundell, Jan; Rasanen, Markku (Department of
Chemistry, University of Helsinki, FIN—-00014 Helsinki, Finland). J.
Chem. Phys. 2001, 114(2), 836—841 (Eng), American Institute of Phys-
ics. Computational results up to the CCSD(T)/aug—cc—pV5Z level are
presented as support for the newly obsd. argon contg.: compd.; argon
fluoride hydride (HArF). The mol. was caled. to be linear with R(H-
Ar)=132.9 pm and R(Ar-F)=196.9 pm. The calcd. vibrational frequen-
cies, cor. for anharmonicity and matrix effects, are 462 (Ar—F stretch),
686 (bend) and 1916 cm~! (Ar—H stretch). These are in good agreement
with the correspénding exptl. obsd. frequencies of 435.7, 687.0; and 1969.5
cm~? for the matrix isolated species [Nature 406, 874 (2000)]. Including
corrections for the finite basis set-as well as for the zero—point energy,
the new mol. is stable by 0.15 eV compared to the dissocd. atoms. HATF
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is further stabilized by an addnl. barrier of 0.18 eV, arising from the
avoided crossing between the states corresponding to the ionic (HAr¢+)-
(F2=) equil. structure and the covalent (HAr)(F) dissocn: limit. The
dissocn. of HArF via bending into the thermodn. ground-—state system,
consisting of Ar and.HF, is protected by a 1.0 eV barri_er. st




