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1 Potential energy surfaces for linear HeH,**. ‘Zetik, |
Donald F. (Univ. of Texas, Austin, Tex.). 1968,124 pp.TEng).

————

Avail. Univ. Microfilms, Ann Arbor, Mich., Order No. 68-16,165.
From Diss. Abstr. B 1968, 29(6),2012. - . . SNDC
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Moot | oA Ifo

Y4941z ~Hydrogen bonding of Hi* to the helium atom:

7 ---] p§= energy surface for linear HeH,*. Edmiston, C.; Doolittle, J.;

H * . Murphy, K.; Tang, K. C.; Willstfi;W:(Dep: of Clieni.; Univ.

—-6f*Wybtming, Latamie, Wyo:):" J. Chem. Phys. 1970, 52(7),!
' 3419-24 (Eng). By using pseudonatural orbitals as a basis for

-——-—————  _: the superposition of configurations (SOC), the authors have

¢ calcd. the adiabatic potential energy surfaces of linear HeHH*

— | — and HHeH*. Except for the different basis set of Gaussian

X. functions used, these calcns. were carried out identically to one

sreported earlier for linear H;. HeHHT has a potential energy

uo‘q , min. about 5 kcal deep for Rug.n $22.0 at. units, and Run 2.0

r » 'at.units. This ‘“‘H bonding”’ effect is given by the Hartree-Fock

= results and is little changed by SOC. HHeH®* has a high po-r———

- tential energy barrier of about 25 kcal for the symmetric com-

CIJ ’ — plex, Rage = Rgem = 2.1at.units. -~ RCJQ
-
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354] DAb initio potential surfaces of HeH.**. Zetik, Donald!
F.; Poshusta, R. D. (Dep. of Chem., Univ. of Texas; Austin; =~ _

. Tex.): © J."Chém:"Phkys. 1970, 52(9), 4920-1 (Eng). Potential

. energy contours were obtained for the reactions (I) H* 4+ HeH™*

v,é’bj = = HHe* + H*, and (2) He* + Hit = HeH* + HY, using ab

. initio calens. The activation energies for these reactions are 6.5

\mdm_. -and 4.1 eV, resp. The computed curve of HeH*, when com-

. pared with the exact curve shows a gradual decrease in error from
-0.074 at. units at R = = to 0.050 at. units at R = 0. The
: ' computed Ha* curve differs from the exact curve by 0.020 at.
— units from R = ® to R = 1.0, where the error begins to increase

t0 0.057 at. unitsat R = 0. BGJN

B B
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ﬂ- 33735h)Theoretxcal study-of bmdmg energy in the H~He+

. system. ~ Cirule, Z.; Posiunaite, N.; Bolotin, A. B. (Latv. Gos.
Univ. im. STicEk:, Riga, USSK]J. Ah Strukl. Khim. 1970, 11(4),

w m 722-6 (Russ). The wave-mech. calens. lead to the conclusxon

— that both linear and trigonal structures of the H.He* ion are

i possible. The stabilify of the Iinear structure was more pro-

nounced accordmg to the calcns. Zdenek Jerman

] e PO

i 0T ¥
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}/@% Y 9 J1146.  TMorenumaabibie nosepxnocTH S HeH22+,l/ gyp

accuuTaHuble HesMnupuueckum meromoM, Zetik D. F,
Poshusta R: D. Ab initio potential ~suriaces  of
HeHy;++. «J. " Chem. Phys.», 1970, 52, Ne 9, 4920—4921
(aura.) ;

Ve ITpoBeaen neamnupuy, pacuer HeHz?+. Boan. d-uus Gulaa;
oGpasoBana 16 B3aHMOAEHCTBYIOLNMII xon(bnrypauumm,l

\

P
W’ 4 TOCTPOCHHBIMH H3 7 rayCCOBCKHX OpGHTazeif, 3'H3 KOTOPBIX
MWW uentprpoBansl Ha aape He, a 4 naasaiomux opGuraan
4 ¥ + uentpupoBanbl BOAM3H 2 BOAOPOAHEIX sigep. OpGuTanbiikie
’ SKCMOHENHTH MACUITAGHPOBAJHCh H YAaCTHYHO OMNTHMH3HPO-
o BaJHCh ANS Kaxmjol siiepnoit kondurypauun. Ilpusenens u
KPaTKO OOCYJK/ICHb MOBEPXHOCTH NOTeHU. 3HEPrHH  aas|
peaxkuuii Ht+HeH*+==HHe++H+ u He++Hyt=HeH++
+H*. Sueprun aktusaumn ouenensl B 6,5 u 4,155 Coor-|

7;. BercTBenno. Tenuora BTOPOIt peakuuu muafgena paBHoit|
i 9,1 38 (Tounoc 3uauvenue 9,5 38). JleGenes|
3 e— '

. B. o
P1I7Y. 90 ()T Y|
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3 586. Teopernueckoe HCCAELOBAHHC SHEPrHH _ CBA3M
B cucreMe HpotHe. Ilupya 3. 5, [lowonaiire H. II.,
BOJIOTHH‘A‘B‘« CprKTypH xumiu», 1970, 11, Ne - 4
g ot
'220,,,8(,@/ Hccnenosana SaBHC}IMOC.Tb__.SHE[)LIm_CBﬁBII_B Monexyne
Hz+He or paccrosinit 1 yrioB. YCTaHOBJEHH! JBe BO3MOXK-

a)mcy’f, Hble TeOMeTpHY. xoucpnrypaulm _TPeYroJibHasi M _JHHefHas.

Pesome:

S

.




R X1-796Y
Hel," | . P20 Es 101
. S RIT “&"'— \ 10127, Heamnnpmuz}l{_l_lg_u 9HepreTHYecKoil no-'.._-_-}_.ﬂ.
: BEPXHOCTH 4151 JuHeiinoro ona Hep* no merony CCI MO
— ————— \iKAO. Brown_PeterJ, Hayrs Edward F. No
nempirical LCAO—MO—SCF study of "thz energy surface
Lo ii?;r AL(inear )HeH2+. «J. Chem. Phys.», 1971, 55, Ne 2, 922—
. 1326 (aura. ' s .
L—QLM_ ! Hesmmitpiueckny Merogom CCIT MO JIKAO B cxatoy ra-————"-
e lyccoBoM 6a3Hce NMOJTyHYeHa TIOTEHL. {I0BEPXHOCTD AJIf Han6o-
W— i«ee craGuabHOlt (IO AAHHBIM aBTOPOB) — JiHHElHOl — dop-t-—- ~———
pa i ) !be cucremst HeHot. OGHapy:KeH MHHHMYM, COOTBETCTBYIO-
. lywi xomnaekey HeH, (R(H—H)=R(He—H)=2 ar. en.) {———--
Bl MOTEHI. MOBEPXHOCTH MO3BOJASET OOBSCHHTL pe3ysbTa-
SN SRR irb( sccnenoBannust peakwi Hpt+He=HeH++H, = ceuenne; - -—-
KOTOPOIT CHABHO 3aBHCHT OT KONEOATENBHOTO COCTOSHHS HO-

= fta Ho. B. M. Bapanonexfi —————

gt b . S I[
!
i
|
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jiLi7e [9'24 b25. = HesmnupuyecKkHit pacuer NMOBEPXHOCTH IHEPrHH
ANs AuHedinof cuctemnt HeHp+ metonom JIKAO MO CCII.
Brown Peter J, Hayes Edward F., - Nonempiri-
cal TCAOZ=MO==SCF “study “of "the “energy “surface for
linear HeHyt. «J. Chem. Phys.», 1971, 55, Ne 2, 922—926
(aHr.t.) B gy ‘

paMKax OrpaHH4eHHoro MeToJa OTKPHITbIX 060J04eK pac

Metonom JIKAO MO ¢ yueroM CaMOCOrTacoBaHHs B

cyHTaHa TNOBCPXHOCTb MOTCHIHAJNBHOT ~ 3HEpIii JHHITHOIT

1977

— .

R —

rcucremst. HeHz*. B xau-pe AQ 11CIOIB30BAMICh TAYCCOBbI .

;
_meﬁg{ . pyHKLnL ST I P-CHMMeTpHl, UCHTPHPOBAHHbIE Ha sApax

—e e

coOTB-IMM XapTpidokoBckiM  3nauennsMm. IlosepxuocTs
 IOTEHIHANBHO 3HEprii 06.1aaeT MHIIMYMOM B KOHPUIYPa-fm — oo ot
j OTEHLLE:

' He a H. Ucxonuie mineitibie koMGinawue AO 1 napaMer
aLr pLl SKCMOHENT ONpEAesMmCh U3 YCTOBHS HAILIyuLIero mpH
, GuKennst sueprini  pasvemunennbix cucrem He ar Hp 1
1

P —————

N

@

Sy -‘7:/27/ 77
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wimit Rie—mi=Rii=2ar. e, H rayGuuoil mOTeHWabHol]
SMbl OK0JO 3,5 xxas/moare. ITogbeM NOBEPXHOCTH B 3HIO-
TCPMHY. HAMPaBJHHH  P-ItHH H,++He—HeH++H uaun-
HaeTcsl TOCJIe TOBOPOTa MyTi P-HH. . DTO 0GCTOATELCTBO
OGBACHSCT CHABHYIO GaBHCHMOCTb 'CeueHis —YKa3aiHoi
p-LHH OT HOMepa KosmeGaTenbHOTO ypOBHA HOHA H.+. Ba-
pHAlHsT BOJHOBOH ~ YHKUWMH I HCKJIIOUCHHE H3 6a31cHoro
wa6opa p-OA nokasbiBaeT, 4TO 06pa30BaHue YCTONUIBOrO

KOMILICKCa 06513210 MOASPH3ALMH SMEKTPOHHOI 0GOMOUKIL B
nosie doHa. ‘ E. E. Huxutia



Hel 424 \ 1972

-"41690401) Use of the method of diatomics-in-molecules in

ing ab initio potential surfaces. System HeH,*. Kuntz, P.

J. (Theor. Chem. Inst., Univ. Wisconsin, Madison, Wis.).

Chem. Phys. Lelt. 1972, 16(3), 581-3 (Eng). An illustration is

)(Jg . presented of how a semi-empirical method can be used to represent

. a potential energy surface obtained from an ab initio calen. A

W . simple equation derived from the diatomics-in-mols. (DIM)

K formalism is fit to an ab initio collinear potential surface for

LLCW eH,*, and the resulting potential function is used to construct
a surface for non-linear geometries.

- Coof A972.97 46 O
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50627.2419 40802 1yt
Co,Pn,7C° - ./'/6//2

_pgan Frank M., Jr., Hayes Edward P.

Resonancea in the collinear inelastic ;
scattering of He’ by H2 below the reaction

threshold. "J.‘Chem. Phys.", 1975, 62,
N 11,4400-4403
U
(aHM) ' 358 nmc

S e




60202.6643 | - 96201 96"

ch, Th{TC, ity ’;}wjy/vz_ " 0 W?/T}%

T*~eoretlcal .;tudles on uabz.llty of
- NeHE and cha jons. "Chem. Phys.
Lett. ™, 976 37, g 1 92 - -

526 527 .44 . - BHHHUTH
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a,&te?"

fh 10 1178.> Heamnupuqecmm pacyer. MOJEKYJbl Ha*He-
dus. c6.», 1976, 16, Ne 1, 79—83 (pe3. JHT., aHmL.)

“¢-uHit HccaeA0BaHa 3aBHCHMOCTh TIONHOM _3JHEDLHH CHCTe- |

_ Bp-5066 -y (956
| f ’

omwmwoHafite H. I, JXorones O. A, 3yp-
gﬁa B.. B, Boaoruu A. B. «Liet.. fiz. rmkmys, JInr.
Ilyrem nesMmnupuy. pacuera no merony CCI1 MO JIKAO |~ ~
B 06asuce JHHeIHBIX  KOMGHHAUHI 6C3Y3JIOBBIX TaycCOBBIX

mpt_HytHe or paccTosnuit MeXny aTOMaMH H TeOMETpHY.
“KOH(QHIYpallHH C HCNOJIb30BaHHEM . Pa3iHuHbIX Habopas | =~ ™~
6a3ncHBIX (-UHI H CJAITEPOBCKHX SKCIOHEHT. - YCTaHOB/eHaA
"BO3MOXKHOCTb CcTabHabHocTH Monekyast. HqotHe, onpene: ne-\

_ HBl DABHOBECHHE PACCTOSINHS H TEOMETpHY. KoHHrypariug,

A TaKKe COOTBETCTBVIOUHE HM 3HEPIHH CBsA3H. AmToDed. f e

S
)

s s = T e e e e e ——— - -
3 - :
i
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+ BP - S0 ~X/ /99¢
Hy He 2 .

20 b45.  Hesmnmpuuecknii pacuer mosekyast  Hp+He.
IMowwonaiire H. I, )Xoroaes 1. A, 3yp6a B.B.,
Boanotun A. B. «Lict. fiz. rinkinys, JIuT. ¢ns. cG.,
. 1976, 16, Ne 1, 79—83 (pes., aur., anra.) ;

; ITyrem nesmnupny. pacyera no merony CCIT MO JIKAO

e B 0asuce JHHCNHBIX KOMOHHAUH{T Ge3y3TOBBHIX rayccoBbIX
¢ynkuuit HccaenoBaHa 2aBHCHMOCTL MOJHON 3SHEPTHH CH-

K,g, L8 ctemm HotHe or paccrosnuii MeXAy aToMaMH H reoMert-
'PHY. KOHQUIYpalUuH; HCNONb30BAHE! pasiHuiiblie HaGophl Ga-

,,Q\W . 3HCHBLIX (QYHKUMIT M 3HAYCHHSI CJICIHTEPOBCKHX < 3KCHOHCHT.

- YCTaHOBICHA  BO3MOXHOCTb  CTAGMABHOCTH  MOJEKY.IH
Hz*He, onmpenenenul ce paBHOBeCHBlE PacCTOSIHHSL W Teo-
MCTpIY.  KOH(UTYPAUNs, @ TaKIKE COOTB-UIHC HM 3HEPTHH
CBSA3H. o : o AsTopedepar)|

X, 1978, 4 40 .
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| 86: 60758p Test -of the 1o+ + He interaction potential.| - '
(,ompnnson of the interactions of helium with H+ Ho+ and
‘Ha*, Viehland, L. A;; Mason, E. A,; Stevens, T. H.; Monchick,
* L. (Brown Umv valdcnce R. l) Chem. Phys. "Lett, 1976
44(2), 360-2 (l‘n;,) Gascous ion mobility data are used to test
theor. pnlen!mls for Hat 4 He at large sepn. distances,
Agreement with ab initio calens. is good, but significant

discrepancy with recent diatomics-in-mols. calens. is found.
}”o//"éﬁﬁ/ Mobility data are also used to calc. the spherically-averaged Ha*

+ He potential, which is compared with Hot + He nnd an ah
// é/mmo H+ + He calens. -~ — ,

CA. A91%. 86 w0
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. 19B1179.  Xemumnonnsauus MOJIeKyYJIbl Bojlopoaa aToma- !
, Mu He(238) n He(2'S). Motenunanshue MOBEPXHOCTH, aB- |

. TOHOHH3AUHOHKBIC LIMPHHBI U ceuenns, C o henJames S.

’

Lane Neal F. Chemiionization of the hydrogen molecu-

le by He(23S) and He(2!S) atoms: pofential surfaces,
autoionization widths, and ' cross sections. «J. Chem.

4 /A Phys.», 1977, 66, Ne 2, 586—597 (aura))
/2y AA, Meroxom craGuansamny (BBiGOpoM CTaGHIN3HPOBAHHLIX
s COGCTBEHHEIX 3HAUCHHIT SHepreTHy. MaTpHUbL, JeXKAalHX phi-
/W/ﬂb//&‘?( ' Ile Mopora HOHH3AUHH) pPaCCUHTAHBI NOBEPXHOCTH MOTEeH-

et

JACHHOTO resnst — 238 u 21S. Mouex, GYHKIHS cTpo-
B NPHGIHAKCHHH BajJCHTHHIX cXem Ha 0asmce o1mo-

oBeiX AO. HaGop 9 yurenmmix COCTOANNIT OKaszajcs !

i

|

oit smeprun cuctrem Hy+He aas ABYX  COCTOSIHMI} |



Hy~ ¢ Bo30yxaennem ocropa. Pacuer mposeien npu @us-
cupoBannoyM paccrosuun H—H u pasnauusix yraax 0 mesx-
Ly MOJIeK. Oocblo H Junueil cronkuosenmsi. s Bcex 0
B3aumogeiictene Ho—He orsevaer ortranknBammio 3a muc-
KJioueHHeM OOJbUIHX PACCTOSIHHI, TAe NpPOSBJISCTCA BaH-
Jep-BaasbcoBo mpursizkenye. LUHpuHLI 37eKTPOHHBLIX axna-
GaTHYECKHX TEPMOB PacCUHTAHBl B pPaMKaX TEOPHH BO3MY-
‘IIeHHIT, W COBMECTHO C MOTEHLHAJOM HCMO1b30BaHBl /st
(opMyIHPOBKH 3ajayH paccesiHUsi HA KOMILICKCHOM MOTeH-

unagse. OueHeHo MOJHOE CeuyeHHE HOHN3ALHH M MOKas3aHo,
YTO BCJEACTBHE €ro CHJLHOI 3aBHCHMOCTH OT 3HEPruH 3KC-
IIEPUMEHTH B YCJOBHSIX NYYKOB H IOCJCCBEUEHHs MOrYyT
NPHBOAHTL K PasiHuHBIM 3(p(HEKTHBHOCTAM XEMOHOHH3AUHH
Ha. ITo mepe Bo3pacranust sneprui BepOsTHOCTh HOHH3AUMH
npu croakuosennn ¢ He(2!S) pacter OoicTpee, uem npH
croakHoBennu ¢ He (235). | Eddle H."""“f_"
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~10.J1270, ) Pacuersl nomepxmocti motemitianboji aHep-
run He—H, B pacumupennoii o6nactn pacctosauuit, Racz-
kowski Andrew W, Lester William A, Jr.
Extension of a He—H, potential energy surface. «Chem. |
Phys. Lett.», 1977, 47, Ne 1, 45—49 (anra.) ;
Pacierst CCII—KB  Taanamme u Kytueabura,
(PPKdnu3, 1974, 5I1185) mnoten. nosepxuocti  (I1I7) |
He—H, pacumpenst na’ o6nacts Gosee 6maxnx paccron-;
uuil. B pacuere yuntuiBajmuch, pee OAHOKDPATHO M ABYKpart-
HO BO30Y KICHHBIE KOHGHIypalHi, O6eyxnaercs npuwe- .
Henlie pasiHYHBIX Ga3lCOB B AAHHBIX pacyeTax, na MabIx |
PACCTOSIHHAX NPHMCHSAJCS HECKOJALKO YMeHbLICHHBIf Gasmnc, .
MOCKOJILKY B3aHMOJEHCTBHE B 3TOif 06JacTH B OCHOBHOM |
onpeaensercst orrajkusateabiniv CCIT Tepmom, a Koppe-
Jsil. 3(QPEKTEl OTHOCHTENBHO MaJIhl. ITonyueno aHaNTHY_ |

)
!

FefI7T



puipaxene aas [T B koopaunatax R — (paccrosmue -

He—H,) r— (paccrosiune B Hp), +y-—yroan B3auMHOil
OpHEHTAlMH 3THX HamnpasJeHuii, B ¢opMe psaa mo noJu-
nomam Jlexkauapa ot costy. O6jacTb NPHMEHHMOCTH pas-
Jgoxennst 1,0<r<1,8 ar. en., 1,8 ar. ex. <R<oco, 0fHAKO

k03¢, paccuHTanpl AJst Gosee WIMPOKOi 06JAcTH, 4TO 1O- !
3BOJIICT NMPOBECTH HHTepnoJsumio B oGmacts  0,6<r<
<2,5.aToex, R>r/2+1. . M. JKuaomupos .
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12593,  Aaekrponnas crpyktypa HeH,*. Hopperl
Darrel G. The electronic “structure=ot—TieH,. «Int. J. |
Quantum Chem.s, 1978, Quantum Biol. Symp. Ne 12,’

)305—322 (anr..) o

. Muoroxoundurypaunonnsim - MCTOZOM CaMOCOrJIaCOBaH- |

577 OO NOJS € MOC/TeAyIOWHM YYeTOM KOH(HIypaw. B3amMO-

97,02 e 2647, neiictaus PACCUHTAHE! SHCPTHH OCHOBHOTO H PSAA BO3GyK-
> [, =, DIEHHEIX COCTOSHHI CHCTCMbI HeHy* B reomerpny. KoHdu-
&»”%‘- -’«'////c;’? rypauusax cumMetpun Cpy, Cy H Coyp. Buuncacims npoBe,”,
Z D‘euu CO CTAHAApPTHHIM JABYX3KCIIOHEHTHHIM Ga3HucoM 432)3',&‘:
. AONOJIHCHHBIM B 3aBHCHMOCTH OT 3JIGKTPOHHOTO COCTOSIHE ,
160 ONTHMH3HPOBAHHLIMH P-OYHKUHAMH  Ha Kaxmo

ueHrpe, JHGO S- u p-pynxkumamu. i OCHOBHOrO COCTOS -
Hua X23+(124') npusesenst PE3yJILTATEl PAaCYeTOB paBHO- |
{BECHBIX TCOMETPHY. NapaMeTPOB, FapMOHHY. CHJIOBHIX noc- |
JOSIHHBIX, YACTOT KOJMeGaHHil H JHIOJBLHOrO MOMEHTa. ITo- |
TPCUIHOCTH BLIYHC/ICHHIT OUCHHBAIOTCS B 0,01 ar. ex. ang
MexbagepHbIX paccTosHuil, 0,027 3B aas suepruit amcco- |

0

/I8N



umaunn (Ha BCEBO3MOMHBIC ¢parmentn), 0,04 Mau/A nas .
CHJIOBHIX MOCTOSIHUBIX. JleTaJbHO MPOaHajH3HPOBaibl BKJA-
7Bl KODPpEJSIl, SHEPTHH B TOJHYIO SHCPTHIO OCHOBHOTO CO-
crosinusi. PacueThl BEPTHKAJILHBLIX SHEpIHit 'B030YKAEHHS
NPOBECHHl JJIsl COCTOSHHIL 923+, 33+, n2t, 12m, 143F M
147, Haitgeno, uto BO3GyXKIeHHbIE COCTOSIHHA B cHereMe
HeHqt cymecrsenHo OTAescHbl OT _OCHOBHOTrO. DHEprusi
Bo36yxachust B Oamxkaiiuiee cocrosinne 223+ cocraBisier!
124 3. Ormeueno, 4TO BOJNHOBBHIC GyHKIHH S-coCTOSHHIL]
AB.AMIOTCA BAJEHTHBIMH, a 7(-COCTOSIHNIt — PHAGEPTrOBLIMH
: o AB.__.Hemygqu.

(opan

Qe
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14 %\75129. Anextponnas crtpykrypa_ HeH.*. Hopper

arrel G. The electronic struciure ol HeHs+. «Int. J.
Quantum Chem.», 1978, Quantum Biol. Symp. Ne 12,
305—322 (anra.)

MeTooM KOHOHIYPAlHOHHOTO B3auMOAeiicTBHs Ha OGa-
auce MO, nosyueHHBIX MHOTOKOH(HIYpauHOHHBM METOAOM
CCII, paccuHTaHa NOTEHL. MOBEPXHOCTb OCHOBHOTO CO-
crosnus X2Z+ mosekyaspuoro moua HeHs*. Basuc AO
BKJIOYAT Ha6op ~ CrPYNMHPOBaHHBIX TrayccoBbiX (-1l
[4s2p), momonHenubifi (-UHSAMH THMOB S H P CO CNEUHAJBNO
ONTHMH3OBAHHBIMH JUIsi JIAaHHOTO pacueTa 3KCHOHEHTaMH.
TMoayyenn cJeAyiOLHE XapaKTEPHCTHKH cocTosnus XT+:

{jpapHoOBECHAs TCOMETPHS (Run=2,085 ar. en, Ruie=
=1,988 ar. ex.), wacToTH HOpPM. KoieGaumit (v=828 cm~,
vy=377 cm~, v3=2211 cm~'), osmHeprum  AHCCOUHALMK
D, (He—H,*) =0,01002 ar. en., D.(H—HHet) =
=0,03779 ar. en., D.(H—H*—He)=0,1144 at. cx. u nu-
noabubiit Momenr (1,403 ex. HeGasn). Ons MeXbsiACPHLIX
paccTOsHHIt Run=Runc=2 ar. el. paccuHTanbl SHCPTHH
BEPTHUKAJBHBIX BO3GYXKICHHIL. TTpu 3TOil reomeTpuu nepsoe
Bo3byaennoe cocTosne 2°E+ JIEKHT Ha_ pACCTOAMHH
12,4 38 OT ocuoBHOTO cocrosuus 32T+, I2I, ' u 110
PaCmoJIOKEHB coorserctBento Ha 1,6; 3,8; 7,1 m 11,2 3B
mwgne COCTOSHHSA 23+, .

- eeem

A. JemenTtbes

792




MOBEPXHOCTH MOTEHUHANbHOR SHEprHH AIf RyOJeTHBIX |
OCHOBHOrO M HH3WMX BO3GYsmennnix cocrosmmuii HeHo*.!,
McLaughlin Donald R, Thompson Do-
nald L. Ground- and lower excited-state discrete ab
‘initio electronic potential-energy. surfaces for double
HeHy+. «J. Chem. Phys.», 1979, 70, Ne 6, 2748—2769
(anrn) 1 : 1
[peacTaBaenbl Pe3y/bTaTh pacucTon nosepxHocTeft no-:
tenu, snepruy cucreMu HeHg+ (cuMmerpust C,) s 4eTH
pex HH3WHX COCTOAHHI THNA 2A,’. PacueTh, OXBaTHBAIO3

Z A 7 A ugie 596 TOueK B MOJEKYJISPHOM KOHQHIYypall. npocrpancr‘
/ vl '
w

/l/e /,11— 1l H esmnubu'lecue AMCKpeTHblE 3nex:rp6uimef-/j’g

pe, npou3soauanc Merogom KB c mcnosnb3oBatineM ABY
/ rayccoBux 0a3HCOB: OJMH MpelHA3HaueH AU - paciera

OCHOBHOrO COCTOSIHHSL (raaBHOE KBAHTOBOE HC/IO n=1), a

BTOpO#i JOMOJHEH aHGOY3HLIME  b-LUHAMH, ONMHCHIBAIOUHMH
op6utann ¢ n=2. Matpnua KB BKaiouana Juillb OCHOBHBIE|
koudurypauun, OTOGpaHHHE TO  TEODHH BO3MyUlelIHfl,'z
COOTBETCTBYIOLLHE OJ(HO-, JBY- H TPEXKPAaTHLIM - BO30YXK-!
aeHusM H3 46 HCXOAHBIX Gasucubix Kondurypaumit. Oueke- |
Ww OWHOKH B pacuete SHeprHH Kak aGcomoTHbie (5 n
10-10-3 'aT. en. AJsA OCHOBHOrO H B030YXAeHHBIX COCTOS-

} f# COOTBETCTBEHHO), TaK H OTHOCH —3). 1
%}\\///‘ /W HH _.) ‘ . 1ocHTeNbHBEe  (2—3)- |

%103 aT. en. B. M. Bapanosckuit'|
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9 B31. Pacyer MHOrOKOH(HIypauMOHHBIM METOAOM ca-
MOCOr/IaCOBAHHOIO  N0JS  NOJSPH3ALHOHHOIO  COCTOSIHHSI
224, (22+) wona HeH,*. Panmauuonnsliii mexanuam noJy-
yennsi Hot npu “tennoswx croakHoBenusx He+-+H, Hop -
per Darrel G. An MCSCF characterization of the HeHy+
224, (32*) polarization state. A radiative mechanism for
the production of H,*+ from thermal He*+-+H, collisions.

. «J. Chem. Phys.», 1980, 73, Ne 7, 3289—3293 (anra.)

MHOroKoHGHrypaHoOHILIM METOJOM CaMOCOrJIaCOBaHHO-
ro noas (MK CCII) muimosnenst pacyernl I1B moreHunanb-
Hoit auepruu 3apsixennoit cucreMs He—Hy+ npu mpuGmu-
xkeuun nona He+(12S) k Mmosekyne H, (X'Zg+) c cum-

merpueii Beeit cucteMbl Cop H Coop. [Nt anamusa pac- 4

Mﬂ),%mmomcmloro cocTosiuus 274, (2241, 228+) ucnosb3oBan

@ @
Y. 195m g

KBaZpaTHYHBLIT MeTOJ ONTHMH3aUHH opOHTaseil ¢ coxpane-
uuem cummerpun  («J. Chem. Phys.», 1973, 58, 5104).
Ias ydera AanbHOACHCTBYIOIIErO B3aHMOLEHCTBHS MEXKAY
nowoM Het 1 MouekyJoit Hp ncnosnbsoBana Tpexxkondury-
pan. ¢-uns  supa:  Pp=C;P;(16%20) +C,P,(1020%) +
+C3y®3(10302), rae lo=IsHe, 20=10gH2u30=10u H,

Pacuernl npoBeACHBI B ABYX3KCNOHCHTHOM 6a3Hce, pacuH-

PeHHOM 3a cyeT noJspu3au. ¢-uuiinascex aromax.Cornac-

HO pe3yJabpTaTam pacueroB Ha NOTEHUHAJbHOIl MOBEPXHOCTH .

npi cuMMeTpiH Coy  HMEETCH  HEermyGOKHiT MHHHMYM, K-poMy
~ONTRATCTRVIOT cJen. 3HAuYeHHsT mapaMerpos: Ep=0,091 3B,




Rye_n,= 2345 A, Ry,=0714 A. ~®ynpamentanshas
KoJcOaTesbHas 4acToTa HalijleHa pamloﬁ *RJsl NCEBAOABYX-
atomuoii cucremsr 284 nMm. C ymcnbuwenneM Rpe_p, M0

Mepe mepexoAa B 0061acTb CHJBHOTO B3aHMOJIENCTBHS Pas-
nnuist . MeXAY Cap- M Coop-KPHBBIMH YMCHbIAAIOTCA. Cy-
lecTBOBaHHe TAaKOro MOJsPH3al. COCTOSIHHSA TMO3BOJHIO
NPCANONOKHT,  JUIsl CTOJIKHOBHTE/IBHOTO mpoiecca HoHa
He+(12S) ¢ mosexynoit Hp (X'Zg+) npn TemnoBbiX 3Hep-
rusx ¢ oGpasopamiem HoHa Hpt pajmau. MexaiH3Ma &
mepeHocoM 3apsifia, HE3aBHCHMO OT HamHuHi umrt1 OTCYT-

creus  3-ro Tema M: He+ (145) +Ha(X'Zg+)—>Het—
—H,(224)); He+—H (224;)— [He—Hy+ (124))* + hv
(153 um); [He—H2+(1’A1)]"‘—>He(l‘S)+1Hz+(XZEa+. v) +-
+K3. TakoMy KaHaJy c TiepeHocom 3apsna COOTBETCTBY-
er TeloBan KOHCTaHTa ckopocTH, pashas 7,5-107M em’/c,
yTO AeJiaeT €ro NpH HH3KHX SHEPrusax croaknosenuii Gosee
BaJKILIM, 4eM XOpOIIO H3BCCTHH! JHCCOUMATHBHEI Kamalc
nepeiocom 3apsifa. Ha ocHoBaHHH pacueroB NOCTPOCHZ no-
Hasi KOppeJsl. AHarpaMma aJs HeH,+, nokasbiBaomas
0COGCHHOCTH TOBEPXHOCTH MOTEHIIAIbHOf SHEPrH npu
TEMJOBBIX CTOJKHOBEHHSX. C. Honun
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23 JI66. Onucanue NONSIPHIALMOHHOTO COCTOSHMS 224,-
(°Z+) wona_HeH,+ meromom MK CCI. Haayuareasumit

ety

‘MEXaHH3M OBIPRBOBRHHSI H2+ NMPH TENJIOBLIX CTOJNIKHOBEHHAX

He+t+4-H,. An MCSCF characterization of the HeHﬁﬂ
3

2%A,(°Z+) polarization state. A radiative mechanism fo

the production of H,+ from thermal He++H, collisions.

Hopper Darrel G. «J. Chem. Phys.», 1980, 73, Ne 7, .

3289—3293 (aura.)

MHorokoHpHrypauHoHHEIM METOJOM CaMOCOIIacOBaHHO-
ro noas (MK CCII) paccunTanbl NoTeHU. KPHBBIE COCTOSI-
uus 224,(2?A’, 223+), cootsercTByioline Hajery He+(12S)
Ha Moaekyay Hp(X'Z+) no TpaekTopHsSM CHMMETPHH Coy
i Cov. Boan. ¢-uns MK CCIT Brioyana 3 xoudurypa-
unn, a 6asnc AO npeacraBass HaGop rayccoBbX (-uHii
'(4s2p). Ycranosaeno, uto coctosiiie 224, HOH-MOJICKYJs1p-
Horo Kommiekca He+—H, umeer MuHuMyM rayGuuoit
0,091 3B, KOTOpHIT = XapakTepH3yeTcsi  PacCTOSHHSIMH

|

R(He*—H,)=2,345 A u R(H,)=0.714 A. UYacrora Hopm. f

B GI9I Y




KoJe0aHHsl KOMIJIGKCAa IO CBA3H Het—H, cocraBasieT

- 984 cm—!. Ipu ysesnuchuH PpacCTOSHHS R(Het—H,) pas-

HIHIA MCAKY SUCPIISMI COCTOAHIMI 224, (Cye) 1 22+ (Coov)
yMenpuractes. Tlonyucunoe B pesyJpTare pacucron 10Ka3a-

TeJIbCTBO CTAGHJBIIOCTH COCTOANHS 924, xommaexkca Het—

H, noarsepskjaeT H3aydyaTeblibiil MCXaHH3M o6pasoBaHus

Hy+ npu croaxuosennsix Het ¢ Hp, a TaKme YyKasbBacT !

1Ha Baxuyto pO.’IB 3TOr0 COCTOAHHST B l(OﬂC6aTeﬂbH0ﬁ aes- |
_\m\'ﬂmamm MOJIEKYd BOAOpOAA HOHAMH TeJHsl.

- - e . A. IemeutbeB

-
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%/ /- pundeprosa cocrosuus 12I1(12B,, 12A”) cucremnt HeHpb.
Z

Potential energyhypersuriace for e IMII(12By, T7A7).
Rydberg state of the HeHy+ system. Hopper Dar-
rel C; «J. Chem., Phys.», 1980, 73, Ne 9, 4528—4535
aHra. .

(I\“HOFOKOHCbHI‘ypam{OHHbI.\l merogom CCIT (MK CCII)
NpoOBeJieH pacueT NMOBEPXHOCTH TOTEHU. SHEPrHH PHAGEpro-
Ba BO30YXKIEHHOTO 3JIEKTPOHHOTO COCTOSIHHS 12I1(12B,,
12A4”) cictemst HeHgt. Basuc AO Bkaoyan HaGoput

/20 WM (4s2p) CrpymmHPOBAHHBIX TayCCOBBIX G-UHil HAa KakaoM
LeHTpe, JONOMHEHHEIE TIONAPH3AUHOHHBIMH (-IHAMIH. B MK

%&5/ mj CCIT BKMIOYAIHCh BCE BO3MOXKHBIE COOCTBEHHbE IO CIHHY
KOH(UrYpaUHH B 3aJaHHOM MPOCTPAHCTBE AKTHBHEIX. MO.

9 / 7 B . pesyibTate pacyeToB TOCTPOCHB KOHTYPHBLIC KapThl
Iy i MOTeHI,, MOBePXHOCTH cocTosHus 12B, mokasmbiBalowite, uTo
W ’/ naunoe cocrosinne nona HeHot apmaGartmieckn nucco-
wfuunpyer na He (X!S)+H(Cil,); H++HeH(12M) u

He(X!'S)+H (12P) +H*. Cocrosinne 12 cBsi3aHHO T

OTHOIIEHHIO XK H3MEHEHHIO KOOpAHHATH Rmume. IToayuen-

Hbie XapAKTePHCTHKH TOBEPXHOCTH MOTEHW. IHEPrHy co-

crosuns 12I1 noma HeH,t mpeamonaraercst MCmoJb3oBaTh
AAS WHTEPNpeTalHH MeXaHH3Ma Mpouecca CTOAKHOBEHHs

VY 2/ Het ¢ Ha. A. U. IeMentsen




WV 70550 .

"N\ 11 B25. ' TnnepnoBepXHOCTb NOTEHUHAJIbHOI IHEPrHH AJS |

; ./- &uuﬁeprona cocrosHust 1211 (12By, 124”) cucremnr HeH,t. |
//‘8// opper Darrel G. Potential energy hypersurface for
2 Cihe 171(12B, 124”") ‘Rydberg state of the HeH,+ system:

“"kJ. Chem. Phys.», 1980, 73, Ne 9, 4528—4535 (anra.)

ITpoBeaeHs! HEIMIHPHY., pacyeThl MOBEPXHOCTH TOTeHLH-

anbHOM SHepruH cocTosHus cumMerpun 12I1(12By u 124”)

A7 HeNHHEHHBIX reoMeTpHY. KOHGHrypauuii MoJsieK. HOHa

HeH,*. Hcnosap3oBan oOLIENpHHATHIH JABYX3KCIOHEHTHBIT

6a3HC CTPyNMHPOBAHHBIX TayCCOBHIX b-IUHH, IONOJHeHHHE

ZuddysusiMu p-opbutanamu. PacueTsl BHITOJHCHH B MHOro-

(/é/ 7 /7 - gxompurypau. TMpHOMHKEGHHH ~ CaMOCOTJIACOBAHHOTO  TONS
‘(20 KoHurypauuit): ¢ nocjaen. yyeroM KoHOHrypau. B3au-

Ty 2 “moneficrBua (60 xondurypauni). Pesyabratht pacyeros.
sl 5/4 Pa3NMYHBIX ABYXaTOMHBIX COCTaBJSIOUIHX CBHAETENLCTBYIOT
i - &7‘9, g 3‘0 BHICOKOfT TOUHOCTH npHOMiKeHHs. [locTpoeHn ceuenus
/- CLRLY }Tpexaromxoﬁ TIOTeHUHaJIbHOH TNOBepXHOCTH.  O6CyXaenmr
’ OCOGEHHOCTH 3/CKTPOHHOrO CTPOeHHs NaHHOTO pHAGepro-

Ba cocTosinHs. M3 pesysbTaToB  pacueToB clenmyer, yro

\asanmoneﬁcmne He(X'S) ¢ Ho*(CI4) XapakTepnsyercs

npuTAXKenHeM, a B3auMoneiicteue HeH(1%II) ¢ H+ spnger.

¢ OTTaJKHBATENbHBIM. . ___. - A._B. HeMmyxuy

W
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HeH,’

/" 94 20776b Potential energy hypersurface for the 1211(12=
Bi,12A") Rydberg state of the helium hydride (ITcIa+) |
system.  Hopper, Darrel G. (Theor. Chem, Group, JAYCOR, :
Dayton, OH 45431 USA). . Chem. Phys. 1980, 73(9), 4528-33
(Eng).. The 1 27 (12B19124 ") state of HeHa* wag examd. with g
initio electronic structure calens, The botential energy hypersurface

/,4 [ iy for this Rydberg state was surveyed with an MCSCF/CI
vV “’u’ - wm'eﬂmct.mq Involving orbita] expansions in g double-zeta plus |
double polarization plus diffuse one-clectron basis, The surface !

% LLO&L/ is essentially a trough falling monotonically from the atom-dint,
asymptote He(X1S) + Hz"'(czﬂ‘u), through the triat, region, to the
asymptote HeH(12x) + H* At some triat. geometries the 127 :
state is one of the lowest excited electronic states of this mol. jon -
system. The results obtained here are the first reported explicit -
treatment of HeH,+ Rydberg states and contribute towards the /
elucidation of the manifolds of tle fowest 2 Rydberg series /
arising from the (HqH,lj)* excited asymptotes. ]

O SIS TY
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UTONKIOBHTEAbHBIC MCTOIIBI. HCC.’!C}lOD&HHﬂ‘

OBCPXHOCTEH NOTEeHUHAABLHOI SHEPruH BO30OYKNEHHbIX CO- |
TostHuil cuctemm HeH,+. ueprernueckue NOPOrH CeYeHHit |

€aKuHit HOHOB BOIOPOJIOM, AAIOUIMX B KayecTpe
npoaykros . H+, Hy+, Hy+, HeH+ u H*(nl). Jones E. |
Grant, Wu Richard L. C, Hughes B. Mason, !

Tiernan T. O, Hopper Darrel G. Collisional :
é’?iﬂfm// studies of the excited state potential energy surfaces of !

HeH,*: Energy thresholds and cross sections for reactions ‘

, @{_fﬁ; / ) e |

x/fd7/t//[




of helium ions with hydrogen yielding H+, Hs+, Hj+,.
HeH+*, and H*(nl). «J. Chem. Phys.», 1980, 73, Ne 11,.
5631—5645 (auru.) ;

+ Pasmmunpre kanaaw p-uun He+(1s)+Ho(X'Sg+, v=0)
: B: 1HAnasoHe 3HeprHit croskHoBeHHs 1—90 3B mccaemoBa--
JIHCb METOZOM pACCesiHHsI HOHHOTO MyYKa Ha Ta3oBOil, MH--
IIEHH € Macc-CNeKTPOMETPHY. perucTpauieii HOHHBIX NpO--
AYKTOB H CIEKTPOCKONMHY. aHaJH30M  XeMHIIOMHHECUEHTHO-
FO H3JyYCHHSI OGpA3yIOUHXCS 3JI€KTPOHHO BO3OYMKACHHBEIX
atoMos H*(nl). HaMepenus ceueHuit BHISIBHAN HaJHuHe NO--
‘poroB obpa3sosanust H+ npu 7,120,2 3B, HeH* u H* (21)
npu 9,0+0,1 3B, H* (31) npu 12,7+1,0 3B u H* (41) npu
14,4+1,5 5B. AmuasorHuynbie p-UHMH HCCICIOBaHBl TaKXKe:
ana Dy OrMeuaercs, uto o6pa3osanne Hot 1 Hot (B xone:
BTOpP. D-LIHH) NPOHCXOAHT NpPH MOYTH TeMJIOBLIX SHePIILAX |
CTONIKHOBeHHS. IlosyuenHsle pe3ysbTaThl HHTCPNPETHPYIOT- |
Cf ¢ HCNOJb30BaHHEM HH(POPMaUHH, O NOBEPXHOCTAX MO-|
TeHLHAJIbHOM 3SHEPrHH IOJy4YeHHOHi B HeIMMHPHY. pacHeTax!

MHOTOKOH(MHIYpall, METOZOM CaMOCOT/acOBAHHOTO MoAsA. |
A. U. Maeproiiz
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1 J192. Ksa3unepHoauucckoe ABIXKeHHE B JIMHEHOM
kommaexkce HeHo+.  Quasiperiodic motion in collinear
HeH,+. Maytiec Howard R, Wolf Ralph J. «Chem.
Phys. Lett.», 1981, 81, Ne 3,508—512 (anra.)

- Jluxkenue sijep B CJAaGOCBSI3aHHOM KOMILICKCE HeH,+
HCCJIIOBAHO B KJacCHu. NpHOmxenuu. Ilpn noctpoernn
snepHoit (-uun [aMi#/IbTOHA HCNO/B30BaHa NOBEPXHOCTH
MIOTEHL[. SHCPTHH, PACCUHTaHHAss METOAOM  ABYXaTOMHEIX
¢parMentoB B Mojekyaax. Ilpeanonaraioch — coXpamenie
JIHHEIHOM TeOMEeTPHH KOMIJIeKca. YCTaHOBJICHO, 4TO mnepe-
XOJ OT KBA3HIMCPHOAHY. ABHXKCHHS SIACP K HPPCryJsipHOMY
C pOCTOM SHEPrHH SAEP MPOHCXOMUT MOCTENEHHO, MpHueM
KBa3HMePHOAHY. ABHXKEHHs HAOMONAIOTCS  MpH 3HEpruax
pnaots a0 3D (D — sueprus amccounaunn HeHpt). rtor
pe3yJbTaT MPOTHBOPEUHT MOJYYCHHHIM paHEC C HCNOJb30-
BaHHeM MOJeJbHHX ¢-uuit 'aMuabTOHA IAaHHBM, -‘CBHAC-

* TeJLCTBYIOUIMM O CKaukooGpasHOM XapakKTepe nepexofia ot

KBA3HNCPHOAHY. ABHKEHHS K HPPEryJsipHOMY MPH NOCTH-
JKeHHH KPHTHY. 3HAYeHHsT 3SHEPTHH. A. B. 3aiuenckuit

N/.

{
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(/[/6 /4/:? / 94: 37T 100 l:‘\!onm~in~~mnlcculos caleulations on diatomic
g f

ragiients of polyatoniie systems. Helium-hydrogen (Hell
and Hell), Polake, R Vojtik, J.; Paidarova, L: Schneider, I,
Gl vrovshvy Tnst, Phys, Chem, Electrochem., Czoch. Acad. Sci..
5 Prague, 2 Crechl).  Chem, Phys. 198), "5H5(2), 183-9]

(B Two ditterent wodifications 11 (he Aloms gy oy -

Y mettiod were applicd 1o varions statos U the HeH and jler -
3 . \ . < o) 5
M{ —{f&(/f pecies. The calens. were done for g wide range of intergul.

sepns, to obtain a description of the diat. mols. suitable for inp,
/[M@;’ to a subsequent DIM calen. of potentiul energy surfuces I
/ (HeH)*.  The results are compured with other present v
available gqlgng:

CA. 195 9Y /16
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17 142. ' IloBepxHOCTH NOTEHUHANBHOH . 3HEPTHH
HeH,*, nosnyuennbie MeTOLOM ABYXaTOMHBIX (parMeHTOB B
Monekyaax. Pacuer ¢ pacwmpenubiM 6as3ucom. Diatomics-
in-molecules potential energy surfaces of (HeH,)+, an
extended basis set calculation. Schneider F., Zii-
licke L, Polak R, Vojtik J. «Chem. Phys.», 1983,
76, Ne 2, 2569—269 (anr..)

MertonoM  AByXaTOMHBIX  ()pParMeHTOB B MoOJeEKyJsax
(ILPM) paccuntanbl ceyeHHst NOBEPXHOCTeil NOTEHIHAMDL-
HOMl 3HCPrHH pa3JHYHBLIX COCTOSHHH cHCTembl HeHo+ ¢
cummerpiieii reomerpuy. Koitpurypaunn Coo,, Cop M. TlpH;
nocTpoeni Habopa MHOroaTOMHBIX Ga3HCHBIX -1l yqrc-i
Hol cTpykrypst He—H+—H, He—H+—H(2s), He—H+—!
—H(2p), Het—H—H, Het—H+—H- u He-—H+—H+ |
Meronom JIOM HCNOMB30BAH B HEIPMHTOBOI (HOPMY.THPOB-:
Ke C SIBHbIM Y4YCTOM MaTpHUBl HHTErpasoB NepeKphBaHisl. |
OHepriuy ABYXaTOMHBIX ()ParMEHTOB B3SITH MO pe3y/abTaTaM'
HAaHGO/Iee HAACKHLIX HEIMOHDHY. pacueToB.  MaTpHubi|
K03(. CMelHBaHHSA ABYXaTOMHBIX COCTOSIHHIl OAHHAKOBOI |

X-/983 19, n1#



. CHMMETPUH NOCTPOGHH Ha OCHOBAHHH OLCHOYHBIX PACUCTOB |
METOZOM aTOMOB B MoJieKyJaX. PaccMoTpennl ABa BapHaH- '
Ta npuGmkenns: merox @M Ges BapbipyeMmbx napa-
METPOB H BAapHAHT C BBCAEHHEM NOATOHOYHLIX NapaMeTpoB
B K03¢. cMcuwnBanus. Bo BTopom Bapuante yaajoch mo- |
RoGpath TIapaMeTpPLl TaK, YTOOB COr/ACOBaTb De3yJAbTATH |
merona JIPM u nesmnupny. pacyeros HeH,*. B meppom ,
JKe BapHAHTE MOTrPeLIHOCTH NPHOJHXKeHHST B 061acTH B3aH- |
Mozeiictsusa poxomar no 0,1—1 3B, uro zeraer mpoGue- !
MaTHYHBIM TNpHMeHeHHe npHOMHKenHs OPM ans Konauw. |
ONMHCAHHS JHEPrHH B3aHMOMEIICTBHS NPH 06pPa3oBaHHH MO-.
JIEKy 1. B ' ) A. B. Hemyxun
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10 161. IMoBepXHOCTH NOTEHUHANBHOI aneprun [HeH,J+,!
)waccquraunue METOAOM /IBYXaTOMHBIX ()PATMEHTOB B MO-
aekyne. Pacuersi ¢ pacwmpennsiM  6asucHbM  HaGopom.)
Diatomics-in-molecules  potential energy surfaces of|
(HeHy)+: an extended basis set calculation. Schneij-
der F, Ziilicke L, Polak R, Vojtik J. «Chem)
Phys.», 1983, 76, Ne 2, 259—269 (anra.)

C HCrnomp30BaHHEM pacUIHPEHHOrO 6a3HCHOrO nabopa
B paMKax HEIPMHTOBCKOIi (OPMYJIHPOBKH MeToma MABYX-
aTOMHHX (parMeHToB B Mosekyste (J®M) paccuntans
-IoBepXHOCTH noTeHU. 3sHepruu (ITI13) - ocnoBHOro H Hux-
HHX BO30YXXACHHHIX COCTOSIHHIT CHCTCMBHI (HeH,)*. Pa3.|
MEpHOCTb CHMMCTPH30BAHHOTO NO CNHHY W POCTPANTTHEH- |
HHM KoopauHataM Gasuchnoro na6opa paBHsIach lB,-,aj
MCXOMHKE KPHBHC NOTCHU. SHEPNHH XBYXaTOMHHX ¢par-|
\MEHTOB BHOHpa/HChb JHGO B aHaJHTHY. BHAe, JHGO J{H-\
.TepnoJisinyeii CrraiftHaMH, HO Tak, YTOGH OHH MaKCHManb-
HO COOTBETCTBOBAJH HaH0OJee TOUHEIM HEAIMIHPHY. JaH-,

@983 /& y/0



ubiM, TToapo6Ho paccMaTpuBaercs BiaMsiHHe BHOGOpa (-LHit
CMEIUHBAHHA BAJICHTHBIX CTPYKTYP JABYXaTOMHHX (par-
WentoB Ha III1D Bceit cucrembl. PesynbraTH cpaBHHBa-
I0TCSI ¢ JaHHBIMK . HEIMIHPHY. pacyetoB. OTMeyaercs, uTO
BHIOOp . KO3(). CMEUIHBAHHSI HAa OCHOBAHHH OrPaHHUYEHHBIX
no 6a3HCy pacyeToB NO METOAY BaJEHTHHIX CXeM MAH 1O
METOAYy aTOMOB B MOJeKyJaX TpPHBOAHT K JOCTAaTOUHO
TOYHBIM Ppe3yabTataMm, Xotsi jgerasu I[I[13D, B yacTHOCTH
yrjloBasi 3aBHCHMOCTb HJIH BeJTHYHHBI PACUIENJIeHHl B MecTax

KBa3unepeceyeHHif, MOTYT ObHITb H HETOYHBIMH.
A. A. 3emGexos
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98: 222197g Dintomics-in-molecules potential energy surfaces
of the helium-hydrogen ion ((HeHz)*): an extended basis set
calculation. Schneider, F.;  Zuelicke, L.; Polak, R.; Vojtik, J.!
(Cent. Inst. Phy:. Chem., Acad. Sci. GDR, 1199 Berlin-Ad ershof,!
Ger. Dem. Rep.). Chem. Phys. 1983,  76(2), 259-69 (Eng).|
Within the framework of the non-hermitean DIM formulation of
Tully and Truesdale, (1976), and using 13 s(i'mmetry-ndnptcd polyat.
basis functions, ground-state and excite ~state potential energy
surfaces for (HeH2)+ were caled.  Whereas the lognl shape of tfw
potential energy surfaces is obtained in reasona le agreement with
existing ab initio data, at least if acaling is introduced, there are |
mnrkeg differences in the details, c;iz. the angular dependences and |
the splitting of the first and secon excited-state potential cnergy |
surfaces. The dependence of the results on mixing parameters and |
scaling as well as implications concerning the predictive power of the |
DIM method are discussed. - B :

C.A-1983 98, NG
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2 178. Heamnupuueckuit pacuer AHAGATHYECKHX mepe-
ceKalouuxcs nopepxHocreii MoJekyaspuoro wona (HeH,)+.
Ab initio determination of the diabatic multicrossing pat-
tern in the (HeH;)+ molecular ion. Kubach C, Cour-
bin-Gaussorgues C, Sidis V. «Chem. Phys.
Lett.», 1985, 119, Ne 6, 523—528 (aura.)
 Ipeanoxen Meron AN MOAYYECHHSt KOMMUECTB. HHbOp-
MalUHH O AHabaTHY. NepeceKalolHXCcst MOBEpPXHOCTSAX. Pac-
CMaTpHBAIOTCSl COCTOsIHHe € BO3GyxAewHeM octoBa (la’,
2a’))%A’ u (la'?v)?A’, 2A” cepun Puabepra TpexatomHoro
nona (HeHy)*. «KpasuaanaGaThyeckie» oaHOKOHGHTYpalL.
¢-unn cocrasasauch u3 MO (merox CCIT ans la’ u 2a’"
W CXeMa YJYYLICHHBIX BHPTYaJbHBIX .opOHTaseli AJS BO3-
Gyxnaennbix MO). TlpuMeHsHCh TeXHHKa NPOCKLUHOHHOrO
onepaTtopa H_pacueThl B PaMKaxX MeTOXa B3aHMOAeliCTBHs |
KoHpurypauuii. PacCuHTaHHBIC NOJOMKEHHS TOYEK mnepece-’
YCHHSI COTVIACYIOTCS C 3KCMEPHM. SHEpPreTHY. MOPOraMH 0G6-
pasosannss H+ u smuccuu ¢potonos 13 cocrosuuii H* (n=,
=2) u H* (n=3) (Wn R. L. C,, Hopper D. G. «Chem.!
Phys.», 1981, 57, 385). ‘ ! F K.
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3 B1077. HeamnupHueckoe onpeaeseHHs nepecekaio-
niefics  cHCTeMbl  AHa0aTHYeCKHX TEPMOB AAs MOJEKYAsp-'
noro uona (HeH,)+. Ab initio determination of the diaba-'
tic multicrossing pattern in the (HeH:)+ molecular ion.|
Kubach C, Courbin-Gaussorgues C, Si-
dis V. «Chem. Phys. Lett.», 1985, 119, Ne 6, 523—528'
(anra). ISSN 0009—2614 ’ !

& [ 3

[Mpeanoxen ‘HeIMMHPHY. MeTOA pacuera AHaGaTHY. Tep-‘,I
MOB BO30Y:KAEHHBIX cOCTOsIHHI  Mosek. HoHa (HeH,)+.!
Bce TakHe TepMBl MOJMyyaloT H3 TepM'a‘“Uummm'-‘l
nust He(1'S) +Hyt(1s0¢) nepenocoM anektpona ¢ He Ha
Ho+, nuGo puaGeprosmiM Bo3OYy:kaeHHeM HoHa Hot. Meron!
COCTOHT B NOCTPOCHHH (YHKUHIt YKa3aHHBIX TEPMOB M3
oanoro HaGopa CaMOCOTJIaCOBAHHBIX OPOGHT, K-puie oGecme-!
YHBAIOT ANS 2 YKAa3aHHBIX NMOACHCTEM TePMOB BBINOJHeHHe!
pana obwux TpeGosanuit merona CCII. Kouxperubie pac-;

X./GL6 19 v 3
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YeTH BHIMOMHEHB! JJIs5 (PHKCHPOBAHHOTO PACCTOSHHS MEHKAY |
NPOTOHAMH TNpPH PasJHYHbLIX  paccTosnuax R or He jo,
uentpa nona Hyt M yraax y.MeXay BeKTOpoM R H OCbiO,
mosekyan Hp B Gasuce rayccoBnx ¢yukuuii (10s+5p)
Ha KaxzaoM uenrpe. OTMeycho 06pasoBaHie MOTEHLHAND-
HHX SM A/ PHAGEProBbLIX COCTOsIHHIl B TPEYrosnbHOI KOH- -
¢urypauin M CHIbHO OTTAJKHBAT. XapakTep TEPMOB CHCTe-
M Het—H, nas o6enx Koudurypaumit.  Kauectsenno .
obcyxaensl _X-ki nepeceyenuii tepmos. E. E. Hukurun .
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103: 183906n Ab initio determination of the diabatic multicrossing)
pattern in the helium-hydrogen molecular jon (HeHz*). Kubach,’
C.. Courbin-Gaussorgues, C.; Sidis, V. (LCAM, Univ. Paris-Sud,|
91405 Orsay, Fr.). Chem. Phys. Lett. 1985, 119(6), 523-8 (Eng).
A method is presented for obtaining quant. information on the
pattern of diabatic-potential-surface multicrossing that involves the
core-excited state (la', 2a'?) 24' and the (la'Z) 24, 24" Rydberg
series of the (HeH2)* triat. ion. Quasi-diabatic single-configuration

/LOW M T state functions were built from judiciously generated MOs (bnlnnced}

: SCF treatment of la' and 2a' and the improved-virtual-orbital !
WW/ scheme for the excited MO). By using the projection-operator |

4 iy technique of T. F. O'Malley (1969), the configuration states that
M . //[Z W describe different characteristics were grouped into subspaces where
/ es of the potentinl-energ}"

CI calens. were performed. The salient featur :
surfaces for various geometries are discussed.
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* 108: 227210r Long-range potentianls or poxyntomu. moloculurl

fons. - Murrell, J. N. (Sch. Chcm. Mol.. Sei., Sussex Univ
}nlmer/Bnghlon/%msw, UK BN1 sQJ). Mol. Phys. 1987, 62(6),
1403-8 (Eng). The potential energy surface of Hdi iy u:ed to:
illustrate the factors that arise when there is a degeneracy in the)

” electronic states of the charged fragments at dissocn. limits, At short
WZW@{ H-H distances the pos. dmr"t_ is shared equally between the 2 atoms,|
f At large H-H distances, but 1 short H-He distance, the charge!

A/ﬁ/{g Xﬂiéﬂre%ldts on 1 of the H atoms. These limits and mtormcdmte’
situations, affect the induction and dispersion contnbutwns on-tho

HeH2t poteutml eneryy surfuce.

@.,4/..(?88/__/_% A/r&é
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. &21 B1114. JlanbHopeficTByiomHe MOTEHUHANN NTHOI‘O-:
p& aTOMHBIX MOJEKYJIsIpHBIX MOHOB. Long-range potentials ofr
polyatomic molecular ions. Murrell J. N. «<Mol. Phys.»; |

1987, 62, Ne 6, 1403—1408 (aur.a.) : |

Ha npumepe nortenunansnoii ITs HeH,+ NpOaHaJH3HPO-|
BaH Xapakrep JlaanO,tle}'lCTBleH.lel‘ﬁ-ﬁ‘k B3aHMOJIEiCTBHS |
B MOJIEK. HOHE NpH HAJIHYHH BHIPOXIEHHBIX 3/MEKTPOHHBIX |
COCTOSIHHIT 3apsKEHHOro (parMeHTa Ha AHCCOUHALL npe-|
Rene. Tlpn Manwmx paccroanuax H—H sapsan NOPOBHY pac-|
npefesen MeX1y ABYMS aTOMaMH BOJOPOAa. IIpx  60:b-|
wHx paccrosunsax H—H u Maaux paccrosmusx He—H!
" 3apsA COCpeNoTOYeH Ha OAHOM M3 atomoB H. Ilokazauo'
é/ . ﬂ . SJHAHHE STHX NPEACAbHHX CHTYAUHMH HAa HHAVKIL. M mucl.
“ NepCHOHHHIT BKJaAH B SHEpPruio B3amMojefictus He ul
Ho*. Cpenan BWBOL O CHJIbHOM BJHSIHHH BHPOXICHHOCTH|
5JICKTPOHHOrO COCTOSIHHS MOJIEK. HOHA Ha XapaKTep ero|

JaJbHOACHCTBYIOIEr0 NMOTeHIHaa. .. .A. A Caoonos|

X 1988 19 N/
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16 51050. HeamnupiuecKie mNOTEHUMAbHBE TOBEPX- |

_HocTH monekyam HeH,+ m neanmaGarndeckue B3aHMOAER-

crBHsi mexay Humu. Ab initio (HeHp)+ energy surfaces

and nonadiabatic couplings' between them / Furlan Ri-
chard J., Bent Gary, Russek Arnold // J: Chem, Ph);s.—l
1990.— 93; Ne 9.— C. 6676—6684.— Anra.- - i

VcpenHeHHHM MO COCTOSIHHAM BapHAHTOM MHOTOKOHGM-.
rypau. meroga CCII ¢ mocienyioluM NMONHEM Y4eTOM. KOH-|
¢Hurypau. B3aHMOAEHCTBHA paccuHTaHH aAHabaTHY. mo-;
tenu. nosepxnocti (IT[T) Tpex HIXKHHX 3JEKTPOHHHX CO-
crosnuit (1,2,3 'A) monekynn HeHpt 'u CBA3HBAIOIHE |
HX HeanMa6aTHY. MATpHuNbe STCMCHTH. VICMO/b30BAaHHHII|
MeTOJ pacyera rapaHTHpYeT o HHaKOBYIO  TouHocTb ITIT
Bcex Tpex COCTOsIHHH, OOHapyKeHBl - KOHHUECKHE — TOYKH |
nepeceyennst III1 2- ‘u 3-ro cocrosiHuit B 06/1acTH K~ |
~30 ar. el M 1-H 2-ro  COCTOSIHHA B o'6nac-m|
R~12 art. en., rae R— paccroanne He—H,. IIIT u hea-
AMa6aTHY. MATDHYHHE 3JEMCHTHl BLIYHC/ACHB HAa 10CTAaTOY-




HO TYCTOR ceTKe TOWeK B NPOCTPAaHCTBe Koae6ar. mepe-| |
MEHHLIX, 4TO' NO3BONIACT BHUHCAHTH. HX B MOGOf BHYTpEH- |
i

Hell TOUKe C noMoLIbio chnaii- mncpnonxumi. i
B. IaBnos—Bepenkun

e
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/ 114: 12548v Ab initio dihydrohelium(l+) ((HeHa:)+) encrgy
surfaces and nonadiabatic couplings between them. Furlan,
Richard J.; Bent, Gary; Russek, Arnold (Phys. Dep., Univ.
Connecticut, Storrs, CT 06265 USA). J. Chem. Phys. 1959, $3(9),
6676-84 (Eng). The energy surfaces of the three lowest adiabatic
states of the (HeH.)* triat. mol. system have been caled. ab initio as
tunctions of ail three variables describing the triat. geometry, using

ﬁ[zm ” ﬂ - the BRLJHU set of quantum-chem. programs. The procedure is

described by the acronym SA-MCSCF/CI, for state-averagzed
/( muiticonfiguration self-consistent~field calen., followed by a fuli Ci.
g WMM calen. In addn. the nonadiabatic matrix elements which ceuple these
adiabatic states have been caled. Results have Leen obtained on a
[&(WW sufficiently fine mesh for interpolation by a spline-fit program to
: : produce energy differences and nonadiabatic coupling matrix
elements over the fuil mesh reguired for collizional excitation|

problems of He+ on Hz and Ha* on He involving these states,

CA/gg//_/,l_l{)N% ‘
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[/%/[z]* o o 1994,

. 17 1IBNU6] Paventat encriy surfaces describing ion complexes’
conteining wolecular hydregen. Ischtwan, Josef; Smith, Brian J.:!
‘Caoliins, Michatl A Radom, Leo  (Kes. Sch. Chem., Aust. Natl.'
Univ., Canberra, 2601 Australia). J. Chem. Phys. 1992, 97(2),

1191-210 (Eng). Higk-level ab initio MO calcns. have been carried
out to describe the poiential energy surfaces for a series of systems

/L‘) ”wﬂé‘ /Lﬁ /{?a"concsponding formsaliz to dimer ions of mol. hydrogen with an'

&l oAl LD

e

inert-gas atom or a first— or second-row hydride [X:H:]*, where X =
) He, Ne, Ar, Kr, HF, HCl, H:0, H:S, NHs, and PH3. Of the (XHaz)+,
ion complexes, [NeiHsj», [ArHz]*, |KriHz)+, and [HFH:H}* lie in
wells of significant depth and should be exptl. observable. The
energetics of ion-mol. resctions assocd. with the [XH:]+ svstems have
been examd. in detail. T he reactions include proton- and 'hydrogen—a
transfer reaciions and kadrogen-exchange reections. Pathways and
trensition structures for scrambling of hydrogen atoms within the
[XH2)]* complexes, some of which are relevant to the exchange
_reactions, have also been detd. _ |

(4%
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118: 110099b Accurate fit of the two lowest excited-state'
potential-energy surfaces for doyblet dihydrohelium(1+)'
(HeHs). Aguado, Alfredo; Suarez, Cristina; Paniagua, Miguel.
(Fac. Cienc., Univ. Auton. Madrid. Madrid, Spain 28049). J. Chem.
Phys. 1993, 98(1), 308-15 (Eng). Diagatic potential-energy
functions for the two lowest excited states of the doublet HeHa*
syvstem which fit published ab initio data (McLaughlin and Thompson,
1979)) at a quant. level were obtained, similar to that obtained

reviously for the ground state (root-mean-square error about 1
Ecal/mol). and without any quantity of ad hoc character, preserving
the accuracy of the ab inito points. The corresponding adiabatic
potential-energy functions were obtained by solving a 2 x 2
determinant that uses the diabatic energies and an interaction term
fitted to the lowest eigenvalue to obtain a global root mean square as
low as possible (0.93 kcal/mol). The lowest adiabatic potential-energy |
function satisfies the criteria necded to be used in full three—dimensional ,'
scattering calens. for the collisionally-induced predissocn. charge-exchange;
reaction He* + H: — He + H* + H and, using the ground—statej

n

tential-energy surface ‘also, the collision-induced dissoen. reactio
2*(v) + He -+ He +H* + H and the exoergic reaction He* + Hj —
HeH* + H. ) S

C.A-1993, 118, N IR
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123:'123667p Potential energy function and reaction dynamics
for the HeHs* system. (I). Analytical potential function of the
ound state for HeHs*. Huang, Zheng; Xie, Hongping; Jiang,
ongling; Zhu, Zhnghe (Inst. Atomic Mol. Phys., Sichuan Union
Univ.,, (,ghengdu, Peop. Rep. China 610065). Yuanzi Yu Fenzi Wuli
M M é . Xuebao 1995, 12(2), 151-5 (Ch). The equil. )Eeometry, dissocn.
: Y)- energy, and harmonic force consts. for HeHz*+ (X2 +) were calcd.
ﬂ/—é? . basesyon CID{XG-IilG using Gaussian 92." The anal. potential energy
function of HeHz* was then derived by many-body expansion“\

,%xa’, 0
fﬂw—iﬂzﬂéw 2 mathod, e = " i “""“”""‘."" i i

0.4, /995, /123, ~/10
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-123; 68683p Ab-initio. predicted rotation-vibration’énergy
Jevels of HeHa*, -Spirko, V.; Kraemer;'W. P.:-(Max-Planck-Inst.

IAstrophys., D-85740 Garching, Germany). - J. Mol. Spectrosc.:1

) :172(1), 265-74 (Eng). The potential energy function of the

electronic state of HeHa* is caled. at the multireference Cl-level ‘of ab
NN initio theory, usisné a MO basis optimized in an appropriate
VA multiconfiguration SCF procedure. - Energies of all rotational-vibrational
bound states of HeHs* and HeDs* are detd..variationally from-a'
: ﬂ Wﬂ L. diagonalization of the full dimensional Sutcliffe-Tennyson Hamiltonian'
’ ~Tor triat. mols. The results obtained at the present high-accuracy;
= Jclevel differ significantly from those of previously published -calcns.
* ‘ They are to assess the reliability of an adiabatic approxn. in
L‘(— which the high-frequency Hs* stretching vibration is'sepd. from the'
l remaining motions. For all bound vibrational levels of HeHy*, de
- eement between the results from the adiabatic approxn. and the
: rigorous full di_xgel_x;ional calcen. is obtained. F

.10, Anans_- ——
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129: 281276p The ground state of (He—H—-He)* from correlated
ab initio calculations. Komasa, J.; Rychlewski, J. (Department of
Chemistry, A. Mickiewicz University, 60—780 Poznan, Pol.). Pol. J.
Chem. 1998, 72(7, Suppl.), 1353—-1360 (Eng), Polish Chemical Society. |
He,H* ion in its ground state is studied by means of ab initio xqethods!
taking into account the electron correlation. Geometry optimization at |
the CCSD(T)cc—pV5Z level of theory has been performed and the

ﬂ ﬁ W potential energy hypersurface scan is presented. The optimum conforma-
tion is linear and sym. with the proton at the He—He midpoint and the

w CW ) He—H distance equal to 1.75 bohr. Stabilization energy with respect to
L the He,H* — HeH+* + He dissocn. channel has been computed. Addnl.,

related Gaussian wave functions have been performed. They supply an
upper bound to both the total electronic energy (—=5.903505 hartree) and l

fbﬂ%%z/ the stabilization enefgy (~13.224 kcal/mol). A compaz:iz-;t;n.o.f ti’xéva.;zlt.s-
from both the perturbational coupled cluster and variational methods is|
presented. !

: V) [~M‘ﬁ\0 a single point variational calcns. with the use of the exponentially cor-

C 4 799 1L /’% 7
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" 128: 236420z Ab -i;;t{;)—.:;i;ﬁlated rotation—vibration line
strengths for the (vigg =0 — 1) transition of HeH,*. Kraemer, W.

P.. Jurek, M.; Spirko, V. (Max—Planck-Institute of Astrophysics, *

D—-85740 Garching, Germany). J. Mol. Spectrosc. 1998, 187(2), 206—

(/b?,éé /M . 209 (Eng), Academic Press. The purely vibrational transitions and thir ;

line strengths in the bond state of HeH,* ions were caled. and a

/{ K{ &7 //J ﬁ/- comparison between full-dimensional calcns. and adiabatic sepn. scheme ,

was carried out. The spectroscopic consts. such as rotational const., : . j

A./ 0 % rotational distortion const. and spin sta-gist_ical wts, are rgported.

LA 1798, 128, M1? ¢
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129: 267128k Adiabatic separations of the vibrational motions |
in HeH,* and the calculation of metastable states, Spirko, V.; Ju- i
rek, M.; Kraemer, W. P. (J. Heyrovsky Institute of Physical Chemistry,
Academy of Sciences of the Czech Republic, Prague, Czech Rep. CZ-
18223/8). Pol. J. Chem. 1998, 72(7, Suppl.), 1389—1397 (Eng), Polish
Chemical Society. Recent ab initio calcd. potential energy data for the
ground electronic state of HeH,* were used to construct a new potential
function, which is suitable to describe the interaction between He and |
H* at low collision energies. All bound and the lowest quasi~bound !
rotation—vibrational levels of HeH;~ are evaluated within the framework
of the Sutcliffe~Tennyson Hamiltonian for triat. mols. neglecting Corio-
lis interactions between the states. Adiabatic sepns. of the vibrational
motions were used to simplify the calens. of the bound and quasi—bound
levels close to the dissocn. limit. Comparison with the results of full—
dimensional calcns. shows that a very good agreement was obtained

when sepg. adiabatically the high—frequency H,* stretching motion from

the remaining two low—frequency modes and that further sepn. of the .
low—frequency motions still provides useful approxns. for the positions

of the bound and lowest iuasi—bound states. "
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