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B, (V; Bsef; re)
Douglas A.E., Herzberg G.
Cau. J. Research. 1940, 18, A, 165-T4

Spectroscopic evidence of the B, molecule and
determination of its structure".

C.A.1941, 5907
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Preliminary Report on the
Thermodinamic Properties of
Selected Light-Element and
ez, Some Related Compounds.
US.NBS,Report & N7093%, I96I.
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s haegen G, DrowartJ. Mass spectrometric detSiTii- |
“nation of "ihe Iieat of sublimation of boron and of they
i dissociation energy of B,. «J. Chem. Phys., 1962, 37, |

24B563. Macc-cnekTpoMeTpiuecKoe onpejeienie Te- ]
J10TH cyOanman Gopa it oneprint aucconuarg By, Ve r-

i

Ne 6, 1367—1368 (anri.) !
C 110MOINBI0 MACC-CI@KTPOMETPA B MHTEPBAJeE T-P '1900—{

:72400° K mayueno ycmapenne Oopa, Ycranopieno, uTo paz- o
| Jemme mapa me 3aBuUCHT OT pasMepa d(¢ysmonHoro or-

BepcTisl I OT HABCCKI B-Ba. SHATCHIA AH® st p-mm;'

"B(rs.) — B(ra3), paccunTannbie I3 3aBICHMOCTI lgP.p'r‘
' AT (—127,3 = 5 KKaa/2-aTos) 11 ¢ HCIOALIOBANNCM QYHK-
it cBoGojiBIX pHepriii ansa B(1s.) 1t B(ras) (—128,1 =

Ho.

+ 25 KKaal2-aTos), XOpollo coriacyioTcs. B mape manm

GopoM 3aperiacTPUPOBAHLI TAKKe MOJEKyJst By, Otmorme-

“mite Pp,/Pp npu 2330°K cocrapaser 9-107° Paccunran

113 CIHERTPOCKONNT. JAHHBIX TepMOANHAMNY,  IOTCHIIAI

JIs MoJexyast Bp, asropst mamumn pesmdnny AHo® pus) '
. .p-mmt  By(ras) — B(ras) + B(rs.) (—62,0£5 kkaal
¢ ‘[soab), KOTOpAs HPHBOANT K 3HAYCHIIIO Dy (B;) =

= 65,5 KKaa[monb. __10. Xonees,

' /]
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B 4 J198. ~ TepMOXHMHUECKHE HCCAEAOBAHMS macc-cnextpo- [ 96}’

2 meTpuueckim metofom, Drowart J. Etudes thermochimi-|
ques par spectrométrie de masse. «Bull. Soc. chim. bclg.»,,
1964, 73, No 5—6, 451—457. Discuss., 458 (¢pantt.) 1

MeTo0M Macc-CleKTPOMETPHH ONpeAeIeHb SHEprilil ane-|
COLMALIMH JABYXATOMHBIX MOJIEKYJ JIETKHX M TAKCJILIX Me- !
taanos Tuna By, Alp, Cap u 7. A [MonyueHHLIC  HEPTI
JUCCOLMAILIH COTIOCTAB/EHD! € Pe3y/IbTaTaMil CIeKTPOCKOMIT'.
WsMepeniit; cornacie B oGlieM YOBJETBOPHTEIbHOE, O1ia-
ko B page cayuaeB (Cg Pby) pacxoxmnenis pecbMa 6onb-
wie. TeM sKe MeTOMOM I3MepeHbl SHEpruil JHCCOUHAIITH
MOJIEKYJT L{ETOYHO3CMEIbHBEIX OKHCIOB 1 cyabuaos MgO,

Ca0, SrO (Bce B COCTOSHHAX 31), ScO (%), Cas, SrS, BaS|
(Ece B cocTosHiAX 9T); 9T SMEPril JUICCOUHALLII COOTBET |

;’ MAM

2. 1965 4D | K




crBeHHo pasHur 3,34, 3,58, 4,01, 6,85, 3,20, 321, 4,10
(%0,2 38 Bo Bcex cayuasx). IloguepkuBaercs, uTo Apyrit-
MII METOJAMH SHEPrHi IICCOUHALNH MNepeylCIeHHBIX B-B
emte He Hamepsauch. HanGonee nosnnbie nH3mepeHus H cono-
CTaBJeHHss CO CMEeKTPOCKOMHY. MAHHLIMH BBIMOJHEHBI .11
OKHCJIOB, CY/Ab()HIOB. CEJEHHIOB H TEJJIYPHIOB 3JeMeHTon
UCTBEPTONl TPYMMNBI, NMPH 3TOM COrJacHe CO CMNEKTPOCKOMHI.
JaHHBIMP, BecbMa yNoBJeTnoputenbHoe.  B: Buixoseknit
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5 12 Il109 Snempouuan cTpyKTYypa mosekynsl By, Ben g‘
2 dec Charles F. Davidson Ernest R. Electroni

structure of the B, molecule. «J. Chem. Phys» 1967, 46,
iNe 9, 3313—3319 (anra.)
Meron KoHnQHrypauHonioro Baau\xoneucmlm " mpuMeten
W 'nns pacueta NH3KOJEIKAULIX COCTOSIHHI " MOJeKyas B, ¢
. ‘Ile1bio ompejesieHitst ¢ GOMbLIOIT A0CTOBEPHOCTHIO OTHOCHT.
-~ 1moJioxKcenust 3Tix cocrosmii. Betro pacemotpeno 81 coctos-
ﬁ‘q ‘HHe, 06pa308a|moe H3 Kougurypausii, B KoTopbiX B 106aB-
“neniie K 10g2- 1 10u2-06onoukam octaiouuecs: 6 3J1eKTpotoD
pacnpeneneuu na 20g, 20w, 30g, 30, lmw, lmu*, lmg,
:17tg*-op6uTansix BO BCEX BO3MOXKHLIX KoMmOunaumusax. Pacue-
"Tbl MPON3BOAMJNCL Tpi. 10 3naueHuAx MeXbsaepHoro pac-
.crostnmst. HikafimnM  cocrosinieM oxaabléxsacrm 5%~ u-CO- |
‘cromm piipannobeciioM paccrosinin 2,95 art. en.
o /G\R M. 1. Hoaryuun |

1

B2 12



J/ © 6835f Electronic structure of the Bs molecule. Charles B~
- Bender and Ernest R. Davidson (Univ. of Washington, Seattle). !
"‘,J:”‘Chéin?‘“’l’lijﬁs‘."46(9)’,"‘3313'—19(1967)(Eng). The low-lying} -
i electronic states of the B; mol. have been investigated by using

. - - configuration interaction. Eighty-one states were considered
‘and the lowest state was found to be the 5Z,~ (—49.14567 har-:
"'trees at ro = 2.95 bohrs). RCJQ
e = -
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2: — 12193. Pacier 55,~ — cocTOsiNst  MoNeKyan  Bo.
___Kockel B. Eine .Bere'éhnung des 5%,—-Zustands des

"B,-Molekills. «Z. Naturforsch.», 1970, 25a, Ne 5, 595— [
__'598 (uem.) :

" .Cocroside 5%,~. MoJekyaw Bz paccunrano ¢ yueroM
__ B3amogeficTus 25 xondurypaunii, ConepKamux 4 neKkr-
: : pona n3 K-o6om0uck, 40- a1 27-3neKTpona 13 obenx L-oGo-

(AT VAL | soyek. CreiiTepoBCcKHe IETEPMIHAHTHL  NOCTPOEHbI 1) n3
Wm _ oproxopmuposainbix MO. JIKAO; 2) us AO; cnocoG_ (2)

AN PP nospoaser oueHHTb XapakTep CBA3H B MoJekyje Bi Pac-
| CuHTaubl MOMNAs SHEPrHA M SHEprst CBs3M; o6cyxaaeTest
« XApaKTep KPHBLIX 3JCKTPOHHOIT TIOTHOCTH ~BJOJb MOJCKY-

~

JIspHOIT OCH. o . M. C. Bopucos
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40222,1940 | /.??_3
MU. £,

Kulkarni K,S,, Sarma C A;rtnd JoSe
Semi-emplrical evaluai,ion of single bond.
energles of some polyatomic molecules,
"Indian J. Pure a.hd’ Appl, FPhys.", 1973,

11, N 6, 431-432  (gppgr,) =

G50 max
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'methods.'LI Calculation of the potent1a1
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k p.N 405886012

Lie Geo:ge C.; Clementi Enrico.
Study of the e;ggpronic structure of

molecuies. XIT. Correlatlon energy
' corrections as a functionsl of the

'Hartree—Fock type density and CM, TIPO.

086 osjga; 98 0.7 se BUHUTH




its application to the homonucleér ai-- |
atomic molecules of the second TowW atoma.

"J,Chem.Phys." 4974, g0, N4, 1288-1296
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8 [135. IpumeHeHne METOAAa HAHMCHLUIHX KBajapartob
3 ,,)n pacueTax KOH(HMrypaumownoro p3ammopnciicteusi, Roeg-1
gen L. Application of a least-squares method in configu-
_Tation interaction calculations. «Chem. Phys. Lett.»,-1975,__
.&l, Ne 2, 271—276 (anra.) - : :

_ .. Tlpennoxen npHOJHZKEHHbIT METOA pacyeTa KoHpHrypau., —
p3aumozeiicteust (KB), ocnoBannblii. na Moxudukauun Me- |
___-TOAA HaHMeHbIUMX KBajapatoB. st mpoBeleHHs BbIUMCAE-
HHIT MO NPEMJIOKEHHOIl METOAHKC - TPeGyloTCs JIHIIbL He-
____ Gombmasi npsMoyroabHas yactb Matpuusl KB u ee mmaro-. __
Ha/blble 3JeMeHTbl. B KauecTBe mphMepa’ BHIMOJHEHB! pac- |

veTH Husiwero 'Zg+-cocTosliys Monexyan B, B Gasuce 96.__
KOHGury paLiin. - o Pealomej

R A KV, V. DESEI PP mmemmemem m . emmmm—e —-m—-
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B,

d. M, requires that only a small rectangular part and the diagonal of|

|

’/)mm should be particularly useful as a supplement to multiconfiguration
.'é

C. 4. A57F
N

: 160481d Application of a least-squares method in
configuration interaction calculations. Roeeggen, I. (Theor.| —---
" Chem. Dep., Univ. Oxford,  Oxford, Engl.). Chem. Phys. Lett.
11975, 31(2), 271-6 (Eng). A least-squares method is proposed] .
* for obtaining approx. solns. of large CI matrices. The method

the interaction matrix need to be constructed. The method

-« SCF procedures. As a test example the method is applied to a[ ™
.96 configumtiop_calcn. pf the lpwcst 1¥.+ state of the B2 mol.

-
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1975

55157t Resolvent technique and Pade approximants i'ng

s= e === == configuration interaction calculations. Roeggen, I (Theor.|
Chem. Dep., Univ. Oxford, Oxford, Engl). Int. J. Quanlumg
_ e ——-—t— Chem. 1975, 9(3), 431-43 (Eng). A perturbation approach!
. hased on resolvent technique and Pade approximants is proposed.!
Y |~ The eigenvalue of interest is part of a soln. of 2 nonlinear!
K/b A [_‘)( .| -:lzebraic equations. The nonlinear equations are arrived at by: ...
A - considering 2 different expressions of the expectation value of, -
CLE e the resolvent of an outer projection of the Hamiltonian. The Ist| _
NN »— expression is based on the spectral resolution of the resolvent,
and the 2nd one-is obtained by a power series expansion:
—- —{~ «nalogous to that applicd in the derivation of the energy !
expression in the Brillouin-Wigner perturbation theorv. The:
= oo |t i nuneated power series is extrapolated by Pade approximates of
Wope Il The method is tested on a CI calen. of the energy of the
- = -1 lowest iY siate of the Bamol.

e
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B - [5 o 7?75
Ly o ?;5: 114310m Boron atoms, dintomic horon and dihydrogen
xoboryl molecules: ESR'and optical spectra at” 4°K|
Graham, W, RONG " Weltner,. W, JIr. (Dep. Chem,,  Univ.
Florida, Gainesville, Fla). J. Chem. Phys. 1976,  65(4).,
1516-21 (EFng). Elemental B was vaporized and trapped in solid
/7l B ﬁ Ar at 4-10°K. The Douglas-Harzberg transition of B2 was obsd.
2 in absorption at 3300 A at 10°K, indicating that the lower ¥
2 state is the ground electronic state, - However, B2 was not obsd.
' via ESR, which is interpreted g support for a3¥: ground state
with a zero-field splitting greater than ~«4 cmt, rather than $X,-|.
favored by ab initio calens. The ESR spectrum of B atoms in

. ) solid Ar was also detected. It exhibits axial symmetry and||.
7% 4 “almost complete quenching of th¢ orbital angular momentum of

the 2Py2 free atom, with g1 = 2,0014(3), £1 = L9645(30). The
;simple c:f'stnl field model was®applied in the interpretation of}
“the g and hyperfine tensors and comparison made with Al and|
{Ga in Ar. _The ESR ’spectrum of H:BO, appearing as an:
@ E imp;lrit.y. was obsd. for the Ist time, and its magnetic parameters
detd. . ¥

ines B VoY NSRS

CH.1976 88 w16

e, P L e e




3 B258.  Atomwbt. B, moaexyast B, u H,BO. Cnektpbt

17254 3P u onTiucckue cnekTpst npu 4° K- G ralramrW. R M,
Weltner W, Jr. A atoms, B, and H;BO molecules:

ESR and optical spectra at 4°K. «J. Chem. Phys>,

H B 1976, 65, Ne 4, 1516—1521 (anra.) :
oz  Hccnenopanst cnektpst DIIP M ONTHY. CMEKTPbl 3JCMCH-
X :

3 g - 19835 (97&
9 |

TapHQro_00pa, 3aXBauCHHOro H3 MapooGpasloro cocTosuis
B Tb. aprose npu T-pax B nutepsane 4—10°K. B onriu.
crextpe npu 10°K naGmopami nepexon Iyraaca — Iepu-
Gepra B B, npu ~3300 A, cBHACTCALCTBYIOLLIIT O TOM, YTO

Mfe/ Hu3uee  T-COCTORNNE  ABASCTCS  OCHOBIBIM 3nex‘rpormbmf
oy cocroanueM. Crextpsl DIIP monekyas B, ne nmaGaioaalor-
9 7 csl. DTO NMOATBEPKAACT NPEAMOJONKEHHEe O TOM, UTO OCHOB-
/ HBIM COCTOSIHHEM C GOJblleil BepOsITHOCTbo sBAseTCst 32 g™

¢ paclulervieHiien B HyJeBoM mose Goablue 4 cy~!, a me co-
@) ‘ :

X.199%. /3




CTOsHHE 2.~ KaK CIeAyeT M3 HEIMINHPHY. pacueron MO.
Ionyuennt cnekrpst SI1P atomos B B TB. aprote. CnexTpol
XapaKTepHbl MJsI LEHTPOB C aKCHAJIbHO CHMMCTpHeil B
C/lydyac NOUTH MOJHOrO rauenHs OpGHTANLHOTO YrJI0BOro
momenTa 2P/, cBoGoanoro atoma. Onmpegescbl napaMeTpsl
" COHH-raMHAbTOHHAHA cnekTpos DITP atomos B B MaTpiue
aproma npu  4°K:  g=2,0012—2,0014, g, =19645,
Ay(°B)=15;  Ay("'B)=45 A (“B)=—4; A (B)=,
=—12 rc. ITonyuennele 3uaucnns g- u A-Tensopa o06mbsc-
. HCHBl B paMKax MPOCTOil MOACIH KpHCT. moasi. Peayastarul
.comocrapJ/ennl ¢ gaHHbIMH 0 IIP aromos Al u Ga B Mmat-
puue aprona, TaKXKe = HMCIOUHX OCHOBHOE  COCTOSIHHE
“2Py/;. Tlonyuenst cnektprt SIIP mosnekya H:BO, NpHCYTCT-|
BYIOIHX B CHCTCMAX B Kay-BC MPHMCCH, M ONpeAeJCHL Na- *
paMeTpnl crnektpon: g=2,0082, A(H)=372, A(!'B)=87,
‘A('B) =28 Mru. . B. B. )Kykos

p— L .. E 5 ~——




== | 7_/5/,&@774%{ A”C.ZL’_&///-—

T ueflodk o7E L5,
. )_ZZZ;.%




i
%
Qﬂﬂ% o iz

iy poZn Epe, Pk

A2
"%‘ é/ /1/_-5’ 2 — f@‘//

e BA—



611151944

Ch, Pn, IC /

Ba 34469

1576

x&

G~/5A8%

Sepnigyahi A,B, o Mohemmad S. Noox,

Contracted basis met extended Hiickel cal-
§ culations Qﬁ;thpetixat-row:hnmonuclea__

diatomica.»

"Tadian J, Pure and Appl. Phys.", 1975, -
13, W 12, 811-815 (mara,) 0740 nux
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8 1152. © Mouekyaspubie pacuersl, HCnoab3ylouHe Me-
TOL sueeunblx opburaseii. Gunnarsson O, Har-|
ris J, Jones R. O. Molecular Calculations Using the-.
Muffin-Tio Orbital Method. «Int. J. Quantum Chem.», .
1977, Quantum Chem. Symp.», Ne 11, 71—74 (aura.)

Ilpennoxken HOBHIt MeTox pacuera SJICKTPOMHOM CTPyK-
TYPhl KJIaCTCPO3 M MOJIEKYJ, OCHOBaHHHIT Ha (opMaan3me .
XosnGepra — Kona — Illsma, B KOTOpOM 0OOMEeHHO-KOppe-
JALHHONHASL SHEPTHS MPEACTABJAETCS B BHAe (YHKUHOHA-
712 OT JoKaJIbHOM maoTHOCTH. Onnouacthunoe yp-uue Illpé-
AHHTEpa, BO3HHKAIOLICE B 3ajaue CaMOCOIJIaCOBAHHOIO MO-
JId, PCLIAETCSl MCTONOM JIHHEIHBIX siueeyHbIX opOHTAaJelt
Aupepcena (Andersen O. K. et al., «Mol. Phys.», 1973,
26, 905). Srtor MmerOn HCMOAB3yeT  HC 3aBHCAUHI OT |
SHEPrHH Gasuc 1 [aeT BapHAl. PELICHHE M/ <SYeeYHOrOS
noreHunana. B _merone He MCMOAb3yeTcst MOArOHOYHBIX na-

R 2L (/ij’ y @ @



PaMCTPOB — eAMHCTBEHHBIMH HCXOAHBIMH NaHHLIMH  ABJS-
oTest 3apsiabt sinep. I aByX aTOMHBIX_Mosexkys1 B, Co,
_No,_Oo,_F, CO _wu BF. pacCuntans_3ueprunm_Cpssf, pas-
HOBECHHE DAaCCTOSIHHS, YacTOTH KOJAEOAaHHil M AHMOJbHBIE:
MOMenThl. PesysnbraTel Berumcaehnit nmpupesenst rpaduuec-
* KH. OHH-XOPOLIO COrIAacyIOTCsi C SKCMEPHMEHTOM M Cpas-
. HHMBI (C HaHJYYIMIHMH HMEIOLHMHCS , Pe3yJbTaTaMH pacue-
TOB C:YueTOM KOH(Hrypal[. B3anMOAeNCTBHS. TeHIeHUHH B

PSIAC ABYXaTOMHBIX MOJEKY.J, NMEPeLaioTcsi NMpPaBHJABHO, a

PA3NHUHA MeXNYy pacueToM H 3KCMNEPHMEHTOM SIBJSIOTCS CH-

" CTCMAaTHYCCKHMH: paccunTanHbie SHEPrud CBA3H Ha 1—23s:

MEHbIIC 3KCMEPHMEHTANbHBIX, pacCYHTaHHBIE YacCTOTHI Ko.le-
Gannit ma 100—200 cM~! MeHbule,' a pacCUHTaHHbIC pas-

HOBecHble paccrosuus Ha 0,1—0,2 a. ex. Maccst Gosabuie
SKCMEePHMCHTAJIbHBIX. , H. Tery3us
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5 1142. Teopus (yHKuHOHAJa MJOTHOCTH M MOJEKy-
oz/ asipHas cease. I. J{ByXaromubie MOJIEKyasl BTOPOro nepuoja/

. 1a0auubl wiemenros. Gunnarsson O, Harris J, 1
Jones R. O. Density functional theory and molecular !
bonding. I. Firstrow diatomic molecules. «J. Chem. Phys.», |
1977, 67, Ne 9, 3970—3979 (aur..)

a & IMpencraBnenbl  pe3yJbTaThl  PacueToB — pachpeeseHHit |
9JIEKTPOHHOIl TNJIOTHOCTH, KPHUBBLIX 9JICKTPOHHBIX TEPMOB, |

|

/v 7 CNEKTPOCKONMHY. NOCTOSIHHBIX M BEJAYHH TOJHOH 3HEpruu
A1l OCHOBHOTO COCTOsiHHsI MoOJieKys By, Ca, N, Os, Fa, CO .
i#_BF ¢ nomowpio MeToRa peilcHHYT TANOTOTITACOBARAON
CHCTC! T"ORmovacTHYHBLIX YpP-HIl, Y KOTOPHX MOTCHHHAT

@ o

\\
I

& g
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(a TeM camuM sddeKTs o6Mena n KOPP@JISLIHA 37eKTPO-
HOB) ONMpefesicH uepe3 (YHKIHOHAM OT SJCKTPOHHO.. THOT-
HocTit. MeTox peuwsenns sBAseTCs aMbTEPHATHTHHIM OGHIMHO
HCMOMB3yeMbIM npHGAHKeHHsIM XapTpH - ™. Ka H KOH(pH-
Typau. B3aHMoAefiCTBHS 9JIEKTPOHOB. . KpaTko paccMoTpeHH
ACTaMit NPOUEAYp PassOXKeHHs BOMH. (h-IHii MO BHOPaHHOMY'
Gasucy u apyrux ynpouwaiouyinx npexnosioxkenuii. Peayb- !
- TaThl pacyeToB A KaKAOil M3 MOJIEKYJ CONOCTABJCHH C
APYTHMH HMMCIOINMHCS JIaHHBIMH; OGCYXKAaeTcs TOYHOCTB |
- IOZYUCHHEIX 3HaYeHHi, KOTOPast CPABHHMA C AHAJOTHUHBIM |
Tlokasatesem B Meroae KB. Haiiennbie B paMKax MeToja '
r3aBHCHMOCTH COGCTB. 3HAYeHHIT SHEPTHH OT MEXKDBS/CPHBIX |
PaccTosnmii ans psina cocrosmmii MOJIEKYJl aHAJH3HPYIOTCS |
C TOUKH 3peHHs BK/Jafa B HHX OTTaJKHBATCABHOLO H npH- |
TSTHBAIOLErO B3aHMOMEiCTBHS 3apsigoB. PaceMorpen BO-,
TIPOC O uY'°CTBHTENBLHOCTH MOMYYEHHBIX PE3YJLTATOB K BHI- |
Opannoit ~popme (ynxuHONana’ JEKTPOHHOI MJIOTHOCTH.
B e A, Paquur

T
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88: 28085x Density functional theory and molecular bonding,

e I. First-row diatomic molecules, Gunnarsson, O.; Harris, J.;
Jones, R. O. (Inst. }"cstknerperforsch., KFFA, Juelich, Juelich,

Ger.). J. Chem. Phys. 1977, 67(9), 3970-9 (Eng). The d.

functional equations” of Hohenberg, Kohn, and Sham (HKS) !

.9 (1964, 65) are solved self—consistently for simple mols. using a
method described originally by 0."K, Andersen and R, I\'.l

Waoolley (10723). Spectroscopic consts,, caled. for Ba, Ny, I, CO, |

g 2 and BE and for the four lowoest, Iving states of C& are i oo
-lé/,’ /2 - :l;frr(‘lll/("‘lllll with expt, Results nre covgistontly hetter thaug;
o, . Hartree Fock and compgtible with thpse of cnnhguru(mn"é
b PR el . snlene b > |
y 7. ,’v((,ldrf, mteraction calens.  TEC 0 B St _

ALk
@i @
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‘HHe B MoJaekyJaax.. I. JiByxaTromHeie

-Density functional theory
lecules. «J. Chem. Phys.», 1977, 67,\

Gmnecces GYLHE B

8 B18. Teopusi (yHKUHOHANA MJOTHOCTH M CBA3BLIBA-
MOJIEKYJIbl  BTOPOTO;
ones R. O.

nepuoria. Gunnarsson O, Harris J, J
and molecular bonding. I

Firstrow diatomic mo
Ne 9, 3970—3979 (anur.a.)
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Paccemotpeno npuMenenue GopmanuaMa ¢dynxunonana
naothoctn (PIT) XosuGepra, Kona n Illsma K MoJek. 3a-
AayaMm. YKasaHHBIT (opMajH3M NO3BOJSIET CBCCTH 3aAauy
06 N B3auMoAciiCTBYIOMHX 3JICKTPOHAX, HAXOAALIHXCS BO
BHeWIeM mnortenuuaste V, K 3agaue o Hes3auMojciicTBylo-
LHX 3JCKTPOHAX B HeK-poM notenunalte Voge. ITorenumnarn
/obd OMpeAedsiercsl B Xoje NPOHeAypHl caMOCOrJ1acoBaHHst.
. OGeyzkaena Bo3MOKHOCTb pacueTa COCTOSIHHI C 3afaHHOf
MYJbTHIVICTHOCTLIO. TIpHBeaeHB! pe3yabTaThl pacuera OC-
HOBHLIX COCTOSIHHIT JIBYXAaTOMHBIX MoJeKyJd By, Cs, Na, O,
Fo, CO_u BF wmeronom ®IT. Jas C, paccMOTPCHBI TaKKE
HITRNHC BO30YXKACHHBIC COCTOsiHHS, [lodyueHbl — 3HaucHHs
SNUCPruil JAHCCOUMALHH, PAaBHOBECHBIX MEK'BSIACPHBIX pac-
CTOsIHHMIT M 4acToT KoseGainil, a TakKe KapThl Pa3sHOCTHOM
3.1ektponnoit maornocrn. CorJaacwe  pe3yJnLTaToB MeTona
@I ¢ sxkcnepuM. faHHBIyMH Jyumie, ueM NpPH pacueTe Me-
Toiom Xaptpu—®oKka, H COOTBETCTBYyeT pacueTaMm C yue-

TOM KOH(HTypall. B3aHMoOACiiCTBHS. A. B. AGpaMenkoBn
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/ y J. Amer. Chem. SOCe,
1977y 99,(I7)y 5557-70.
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93520,  OCHOBHOG 9MEKTpOHHOE cOCTOSHME Bo. 'Du-'\ o

puis H, Liu B. The ground electronic state of B2 /y}'op
R «J. Chem. Phys.», 1978, 68, Ne 6, 2902—2910 (aHru.) !
& TpoBeeHbl pacueThl MOJEKyJn By B HH3WIHX 3nc1{-rpou-\

HBIX cOCTOsIHHAX 324, 52,~, 38,~. Basuc caeiTepOBCKUX

opGuraseii, BKJloualouit Gynkuun f-tuna NoCTpoeHn #3

AOQ, OoNTHMH3HPOBAHHHIX aas cictem B u B—. ITocme ompe-

aenennst Mo merogom CCIT 1 MHOrokoH$Hrypau.- METOLOM

CCIT (MKCCII), nposeneno pasbueine X Ha TPH KJjacca:

knace MO ocrosa (1), xaacc sanentheix MO, xoppeu-

. umx ¢ AO 2s- u 2p-tuna (2), u BrewHne MO  (3).
vl /7 - anee maiigeHo MO 0- H Z-THNA HCMOJb30BAHEL B METO-
ne KOHGHrypau. B3aHMOAENCTBHSA. C TOJHBIM YUETOM BCex

kondurypausit ¢ BajeHTHEMH MO H ¢ JOTMOJHHTE/bHHIM

y4eToM Bcex KOH(HTYpalHii, NOJYyYCHHEIX 3aMelleHHeM Of-

poft MO xaacca 2 na MO knacca 3. Ilpu aToM Bce KOHDH-

rypauHn COAepXar HeH3MeHHyl0 uyactb ¢ MO knacca 1.

B o6aactH MeXbsIEpHbIX paccrosihuil or 2 po 20 art. en.

pacCYHTaHBl MOTEHIHAJbHbBIC KPHBLIC, NPOaHAJH3IPOBaHA
YyBCTBHTENLHOCTh NOTEHIIHAJIOB B3aHMOIEHCTBHA K BHGOpY

MO xuacca 2. OnpegeseHBl CNEKTPOCKOMHY. INOCTOSIHHHIE,

(G pak-KOHA0HOBCKHE (HaKTOpbl H IIHPHHHEI MOJOC AJA  OC-

G “HOBHBIX TepexofoB. Pe3y/sbTaThl HCNO/B30BAHBL JJsI MHTEp-
QW w3 NpeTauHH CneKTpa MoJeKyJn Ba. B. H. I'Iym:xmga

PR 7
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88: 198089u The ground clectronic state of diatomic boron.
Dupuis, M; Liu, B. (IBM Res. Lab.,, San Jose, Calif.). .
Chem. Phys. 1978, 68(6), 2902-10 (Eng). An accurate ab initio
configuration interaction calcn. has established that the ground
electronic_state of Bz is of 3X,- symmetry, and that the
Douglas-Herzberg emission system near 3200 A is due to
transitions from the 2nd 3%,- state to the X 3%, state. The
lowest 5Zi- state, suggesteds by previous calcns. as the ground
state, is found to lie ~1300 cm-1 above the X 3%,- state. The
assignment of the Douglas-Herzberg transition is hased on the
close ngreoment hetween enled, and ohsd, mol. consts, which,
with obsd. values in parentheses, are Ro(O¥e) = 1,622(1.600) A,
we(Z) = 9BB.5(1035.2) cm-1, Re(20X7 = 1.660(1.625) A,
we(232y-) = 884.5(929.3) cm-!, and Te(. .= 31438(30546.1)
cm-l.  Further support for this assignment .. seen in the close
agreement between caled. and obsd. isotope shifts and intensity
distributions. An explanation is given for why the 133,- =X33,-
transition has not been obsd. o —



10 112.  OcuoBHOe 3JeKTponHOe cocTosinne By Du - I%’
puis M, Liu B. The grotind clectronic State—of B..
«J. Chem. Phys.», 1978, 68(6), 2902—2910 (aurx.)

Heamnupuueckum merogom CCIT MO JIKAO B Gasuce
opGuraseil casteposckoro THna 6s5p3d1f ¢ yuerom kondu-
rypai. B3aHMOJCHCTBHA, a TAaKXKC B MHOrOKOHGHIypall.
npHOJMIKeHH) TPOBEJACHB  pacueThl B, B COCTOSHHAX N
N°Zg~, a ST, 135~ u 2984~ Tlpusesens notenu. A
KPHBBIE JUISL MCACBSIACPHBIX  paccrosnmit 2—20 ar. en., N\
SHEPreTHY. XapaKTCPHCTHKH, PaBHOBCCHBIC JUTHHLI CBﬂ3efl.J}
BpalllaTebHLC TOCTOSHHLIC, CCKTPOCKONHY. MOCTOSHHBIE N N
¢ Qe, WoXe, Be, De, dHCPrHH, IHMOJbHBIC MOMCHTH W CcHAB N \g
OCHHJIATOPOB  nepexonos, ¢akropul Ppanka — Kowaona,
BEJMUMHLI H30OTOMHBIX CHBHrOB. ITOKa3aHO, YTO OCHOBHBLIM &
cocrosinneM B, saBasercs X33~ (npeanonarasurcecs pa-§
" jee OCHOBHBIM  COCTOSIHHEG — °By~ pacrnoyoxkeno  ua
~1300 cm~! pouue mo sueprnn). Cucrema mosoc Nyrna-
ca — lepubepra B 3MHCCHOHHOM CMCKTpe, pacrnoJaraiouias-
css B obGaactn 3200 A, orHecena K mepexojaM Mexiy
cocrosiiusaMH 2°%,~ n X3¥g~. PaccunTannble XapaKTepH-
CTHKH XODOILIO COTVIACYIOTCSI C 3KCMEpHM. JaHHBIMH. Wuren-/)
‘cuBHocTh nepexoaa 13%,——X3¥,~ wnaiinena wmanoft; Bu- f
AMMO, TIO 3TOIi NMPHYHHE MEpexoji e HaOMOAAeTCs  Ha
OnBITC. : . B. JI. Jle6eaes

11777 E L

17




J /{’ /f//r///(c/ jy /7 .{Zfa/
//4/// //‘//f’

P 2, T -z

® oy




4 [ 7727 | /998

Crenanwt H 90, Cpuerercs
Paeueri B.Ag a
by, /N r. ¢~ po
%M/wx forecmiiuns VU?@ 4 y//ﬁ nY /
Lo trpiod @gy?ﬂ/w/oy, /9%5, 17, VT,
YEY-S |
. ;



t;f.f Zu% f/@/w’/m /%0%’/ 979, & y
peiier v X// 7993 -§



Crr7r722¢C €4 F L0 7G5

/ 11111, Kanonnyeckne MORYJsLHOHHbIE IAPAMeETPbl 00~
& & MEHHOil 3HEePrHH B, MOJEKyasipHbiX pacuerax MTXa. Heko-
L TOpble rOMOsiAepHble ABYXATOMHBIE MOJEKYJbl BTOPOro re-
" wona. The canonical exchange energy modulation para-
/ tineters in molecular MTXo calculations. Some first row

L “homonuclear diatomic molecules., Konowalow Dani-

e el D, McAdon Mark H, Rosenkrantz Mar- .

Y o cy E, Maffuid Paul, Freinhar Jack P.X Ott-| -
Ll 'man Randall J, Bennectt Reid, Tipton Paul.

7 «Chem. Phys. Lett.», 1979, 65, Ne 3, 494—499 (aura.)
(y 9 [lpensioxena HOBast cXeMa pacuera 3JeKTPOHHOI CTPYK-

W8 TYpbl MOJeKya1 MeTofo' . Xa B siYeeuHOM NpHOMHKeHnH
'Sal .y {MT-monens). Cxema'...3Bana KaHOHHYECKOJ, TIOCKOJIbKY
\f,, @ B Heil npeasaraercst HCXIAb30BaTh Al BCEX 0GBHEKTOB O ;

A H Te JKe 3HaYeHHsT MOAYJSLHOHHBIX NapaMeTPOB NPH BBIYKC-

/?A-'_g,_r;[f;; ] nenmn o6menmbix MOTEHLHAJOB, a HMeHHO ar=2/3 (Moaenn
Lo fee K Kona — Illsma) u an=oyr=1 (Mozeas Castepa). Cxema

ey HMeHeHa K X €HIl. 3HEpPrHH, paBHOBeC-
/‘Q,’Wf’éélr Z¢f, UTPHMeHEHA K pacyeTy KDHBbIX NOTEHI. SHEPTHH, PABHO
7

52 21 vy  HBIX MEXATOMHBIX DACCTOANNH, SHEPTHI AHCCOLHALIN 1 MO~
GEf+E ZEDLET TEHIHAJIOB HOHH3AUHH JJIsl OCHOBHBIX COCTUSIIHIT ABYXaTOM=

HBIX MOTERYT B3, C3, Nz, Up n Fo. BuGa. 38. U. U. Terysun

LGS L



2 B24. Kanounueckue MOAYJISILMOHHBIE MapaMerpbl 00-
5 MEHHOH 2HepruM B MOJEKYJASPHBIX pacyerax Xz MeTopoM
- Paccesnubix poan. Hexoropsle romosiicpuble aByxaToMHble
L Moaekyabl [u3 anementoB] BTOporo mnepmoma. Kono-
o walow Daniel D, McAdon-Mark H, Rosen-
C . krantz Marcy E, Maffuid Paul, Freinhar
oL Jack P, Ottman Randall I, Bennett Reid, |
‘Tipton Paul. The canonical exchange energy modu- '
s lalion parameicrs. in molecular MTX, calculations.
/}‘ Q Some first row homonuclear diatomic molecules. «Chem.
AN Phﬁs. Lett>, 1979, 65, Ne 3, 494—499 (auru)
; pell/IoieHa CXeMa pacueToB NOTEHUHAJbHHX KPHBHX
(p - ABYXaTOMHHX Mosekyn Merogom CCH-X, paccesnnnx
K/ BOJIH, OCHOBaHHasi Ha HCMO/Ib30BAHHH KAHOHHY. OGMEHHHIX |
— napaMeTpoB ar=2/3 A BCex aTOMHHX cdep B MoJIeKyJe |
o H 3HaveHHii air=amr=1 ana MexcdepHoil M BHeuwHed !
- 06nacTH MoJekynH. PaspaGoTanHas cxema Obnanaet, TeM |
re
/: e84’ ._':— 2 ‘ -
BTE gL, /?z(— e @ b
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ROCTOHHCTBOM, H4TO BCe pacueTh NPOBOAATCS B OOGHYHOM
NpHOamKenun eMadGun — THH> ¢ KACAIOLHMHCS ATOMHHI-
MH chepamu (MTXg) M ne BosmMKaeT ocoGHX mnpoGieM
€ BHOOPOM nNapaMeTpoB chep. Ha npumepe ' pacuyeros
TOTCHUHA/bHHX KDPHBHX_ MoJekya By Cz Ni O, u Fy
TIOKa3aHo, 4T0 B paMKax KaHOHHY. CXEMH “BHOOpa~napa-
¥CTPOB @ pacCUHTAHHHE pPAaBHOBECHHE JUIHHH  CBs3elt
NPEBHLIAIOT 3KCMCPHM. 3HaueHHsi He GoJee, yeM Ha 10—
15% nns Bcex Mosekyn. Paccunrannme SHEPTHH JHCCO-
LUHAUKHH  yZOBJETBOPHTENbHO COTJIACYIOTC C SKCIEpHMEH-
ToM. Kanonny, MTXg-Meron NPHBOJAHT TaKXe K Haaex-
HHM 3HayeHHAM SHEepruii nonH3auud. PesyabTaTH npope-
' ACHHHX DAc4eCTOB COMOCTaBJEHW € APYrHMH Xq-pacyeTamu
~H_C 3KCmepHMeHTOM. ' H. A. Tonoas

N\
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A, 4 curmac JSELO(
< "‘ 10 B21 Jlen. Pacuersl OCH YBHOrO W psma BO3GYMACH-
; pIX COCTOSHMAL MojeKyab B; n aTomos B un O Iab-}

5 acsckuit U. B, Cremxm B H. &.~xBectn. MIV. |

§ Ximusg.» M., 1979. 9 c., nu, GuGauorp. 5 nass. (Pyxonnch
/.gen. 3 BUHMUTH 12 sms. 1979 r., Ne 144—T79en.)

ﬂ S PaccynTaHbl OCHOBHOE H PN BO306YyKIACHHBIX COCTOSTHHIL

7  yosekyabt By (WZ%u,g "u,g "*Buyg) MCTONON B3aHMO- !

-

A ¥ neitcTBus KoucbHrypauuit H aToMoB B (2P, 2P, D, 4S) ® .,
(DI 30 (3P, 'D, 'S) orpaHHUEHHBIM MCTOAOM Xaprpu—®oKa. :
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r 93: 83785d [Calculations of the ground state and a scries of
excited states of molecular beron and boron and oxygen
atoms. Pavlovskii, I' V.; Stepanov, N. F. (USSR). Vestn.

é/, ./&&X, Mosk. Univ|, Ser. 2: Khim. 1980, 21(2), 198 " (Russ).
Ground and a series of excited states were caled. of Bz (133, 4%,
Wy, WAL lg the CI method and of at. B (2P, 2P;, 2D, 4S) and

at. O (3P, 1D,1S) by the RHF method. B :
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OZJ 1 1116.  Yucaennbie pacuetrsi XapTpn—Poka— Cnare-
Pa jagaa JABYXaTOMHbBIX MoJgeKya. Numerical Hartree—

Fock—Slater calculations on dialomic molecules. Be-

cke A. D. «J. Chem. Phys.», 1982, 76, Ne 12, 6037—

6045 (amura.) :

Ilpepnaraetcst uHCTCHHHIT METOX XS pacyera Modeky-

JIADHBIX BOJH. ¢-umii B pamxaXx ¢opmaansma XapTpu—

®oxa—CisTepa, OCHOBaHHHI Ha ONpelesCHHH BOJH. {-uuit

Ha ZABYMEpHOIl CeTKe B BHITSAHYTOI C(epoHAaNbHOIl CHCTe-,

U . W Me KOOpAHHAT. 3ajaya HaXOXLeHHs SHEPrHH CBOAHTCS
‘TOCAa K ONpEeNeJeHHIO  COOCTB. 3HAYCHHIl CHMMETPHUHOIL

OLW MaTpHubl ¢ GJOK-AHaroHaNLHON CTPYKTYpoit. Merox mpu-
.+ MCHfIETCS K pacueTy ABYXaTOMHBIX MOJeKyn Bs, Ci N,

‘U, /. ﬁo ¢ CO, O, npuyem nomyueHuwe SHEpruy mxccguﬁ?ﬁm
) / “MOBCCHEIT _DAcCTOSIHHAL H_4YaCTOTH KOJCOaHHil XOpPOLIO CO-

7‘(/ ,7macyxorcn..~c~y_cggpﬂ _AAHHBIMH H pesyjabratamu CCIT

pacueros. OtMeyaercsi HEBOZMOKHOCTE—HCIIO/b30BAHHS

., - NPeAsaraeMoro MeTofa AJs MHOrOAaTOMHEIX MOJCKYA H3-3a

(%) /9 X 5 / g TPYAHOCTEH MOCTPOGHHS OPTOrOHAJLHEIX TPEXMEPHHIX KO-
ST DNy ) OpAHHATHHX CHCTEM MJIsi MHOrOLEHTPOBHIX KOH(HIypalHit.

i . Biw A A. A. 3embekos
N/ =k JEE R :
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“=2-B24. <WCTheHuble pacueTbl ABYXATOMHBIX MOJIEKY)
meroaom Xaprpu—®Poka—Caeiitepa. Numerical Hartrce—g
ock—Slater calculations on diatomic molecules. Bec -

’:c A. D. «J. Chem. Phys.», 1982, 76, Ne 12, 6037—6045’

(aura.)
ITpeanioxen YHCTO WYHCACHHBIT METOX peLIEHHS Yp-HHii|

Xaptpu—®oka—CieiiTepa, He HCNOJAB3YIOUIHIT HH Pasfo-|
JKeHHA no Ga3ucy, HH siyeeyHoil anmpoKCHMAalHH noTeHiHa-|
Ja. Jlag ABYXaTOMHBIX MOJIEKYJ HCMOJb30BAHLL BHITSHYTHIC

X, /993,19, 95 @



cdeponaibHble KOODAHHATH, BCe BHIYHCJCHHSI NMPOBOAATCH '
Ha JBYMEpPHOIl JQHCKPETHOiL ceTKe B 3THX KOODAHHATaX.
IlpoBemenbr pacueTol Mogekya Bj, Cz, Np, CO, O, F,,i
H3y4yeHa CXOAHMOCTb pelueHHs {(MYTEM yBETHICHHT KOT-BA
TOueK B CeTKe), BhIuHC/IeHHBIE SHEPrHH AHCCOUHAUMH, IJH-
Hbl CBsi3eif, YacTOTHl KoJeGaHHif, KBaAPYMOJbHEIC MOMEHTHI '
H GYHKUHS JAHNONBHOrO MoMeHTa (mast Mosekyan CO)
COMOCTaBJEHBl C pe3yJbTaTaMH XapTpH-(POKOBCKHX pacue-
TOB, HEK-pBIX MOAXOMOB, HCMOJB3YIOUHX X-NPHOIHIKEHHE
(muckperunlit Bapuau. Metod H Merox JIKAO-Xy) u ¢
3KcrnepuM. aaHubiMH, TIpeanoxkeHHBIT MeToOA AaeT Xopouwyio,
TOYHOCTb JJIs1 H3yyeHHBIX MoJekysa. CpesaH BBIBOA, HTO -
npubanxenne Xaprpu—®Poka—CleiiTepa ¢ yA0BIETBOpPH-
TeabHOIT TOYHOCTBIO ONHCHLIBACT -MOJIEK. CBOJCTBA.

. M. Topmanw

. (
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97: 115596u Numerical Hartree-Fock-Slater calculations
on diatomic molecules. Becke, A. D. (Dep. Phys.. McMaster
Univ., Hamilton, ON Can. L8S 4M1). J. Chem. Phys. 1982,
76(12), 6037-45 (Eng). A completely numerical method is;
presented for the calcn. of Hartree-Fock-Slater wave functions:
for diat. systems. The method is numerical in the sense that no;
m 7, ’)) ) LCAO basis sets are employed. Muffin-tin or other cellular;
v approxns. are also avoided. All mol. functions are defined on a!
W, Y 2-dimensional discrete mesh in prolate-spheroidal coordinate;
/}’a, W/ﬂ space. The method is math. very simple, and numerical accuracy’
is easily controlled by changing the no. of mesh points. Calens.:
on_the mols. Bz, C2, N2, CO, 0Oz, and_F2 are reported; dissocn.!
7 energies, bond lengths, vibrational frequencies, and charge
LK moments are compared with recent LCAO results and with expt.

; The method works well for the mols. considered; the Hartree-=
@ Fock-Slater theory describes mol. systems remarkablv well.

0.A- 1985, 59, Ay
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97: 14313u The emission spectrum of diatomic boron.!
Bredohl, H.; Dubois, I.; . Nzohabonayo, P. (Inst. Astrophys.,i
Univ. Liege, B-4200 Liege, Belg.). - J. Mol. Spectrosc. 1982,
93(2), 281-5 (Eng). The emission spectrum of. B: was,
reinvestigated under high resoln.  Six bands of B2 (0-0, 1-1,!
1-0, 2-1, 3-2, and 0-1) as well as 4 bands of 10B1B (0-0, 1-0, |
2-1, and 3-2) were rotationally analyzed. Accurate rotational|
and vibrational consts. were obtained. The triplet character of}
the transition (33.~X33Zs) was unambiguously established for|
the first time and spin-spin interaction const. is obtained for the;
excited state.: ] . . s
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12 1628. Cnexrtp mcnyckanus Bo. The emissio et
rum of By, Bredohl H, D%fﬁ'zl/S I, Nzo,;l:sl%egt-]
1(1ayo) P. «J. Mol. Spectrosc.», 1982, 93, Ne 2, 2&1—285i
aHrJL :

C BHICOKHM Pa3pCIICHIOM 3aHOBO HCCJICIOBAH CNEXTP HC-|
myckauus Mosexysst Ba, B036yxaaemurii CBU-paspsaoM B|
cecn He/BCl;. ‘Beimoanen ®pallaTelblbiii aHalH3 10J0c|
(0—0,1—1,1—0,2—1,3—2 x 0—1) wonexyas By u4mo-
aoc (0—0,1—0,2—1 1 3—2) MOJeKyIH 1SB1B, Onpenee:|
Hbl KoJeGaTesbHBEIC M BpallaTCIbHHE CMEKTPOCKONHY. 110C-
TOsHHBle. Bnepshie OAHO3HAYHO NpPOJEMOHCTPHPOBAH  TPH-,
[IeTHHIT XapakTep Tmepexoia 35, ——X38g7. Has BO3GyX-'
JICHHOTO COCTOSIHHS onpeje/ena KOHCTAHTa CNHH-CIHHOBOrO
'B3aHMOULEHCTBHA. B. C. Vsanos

@. /684, /8, V1A O
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24 B155. Cnexktp wucnyckanus B,. Bredohl H,!
Dubois I, Nzohabonayo P—fire- emission spcct-|
rum of B, «J. Mol. Spectrosc.», 1982, 93, Ne 2, 281—
285 (aurJa.) t

C BLICOKHM paspellenneM 33aHOBO M3MEpeH  3JIEKTPOH- |
Hblil CIIEKTp HCIycKanus  MoJieKyn Ba, B030y:KAaeMmlt '
MB-pa3psitom ucpes norox reamsi (~2 Topp) co crena- |
mu BCls. B obmactu 3170—3400 A HaGmioaeHo ceMb I10- !
Jgoc !Bz ¢ KpacHbIM OTTeHeHHeM, ofpasyloliHe TPH mpo-'

‘é( s /I . rpeccHH — HHTeHCHBHYI0O Avu=0, Gosee caabyl0 H pa3BH-|
Tyio Av=-+1 u nponpecciio Av=—I1, B K-pOil NpOSABJSsET- |
csi TOJbKO INepBuiii useH, DoJjee cnabble MoJIOCH OTHECEHH |
K MoJckyse °BiB, l'[poanamlsuponaua KoJsiebaTenpHas
CTPYKTYpa H3MepeHHOI cuc’re\m H npamarenwax CTPYKTY
pa nmoaoc 0—0, 1—I, 1—0, 2—1 = 3—2""B, u
1—0, 2—1 3-—2‘°B”B Paccrm'ranu CMEKTPOCKOMHY. MO-
_CTOSIHHbIE MOJIEKY.J QLW”‘ KayKA0ro BHOGPOHHOTO YPOBHS,:

X. )489.)9 LY.



a TaKkKe DABHOBCCHLIC MOJICK. IOCTOSHHbE JJSi OCHOB-
HOro cocrosiiust (cM™') — 0,=1052,74(52), ®X¢=9,94-
(25), Be=1,2157(9), a-=0,0152(8), D.=65(4) 1 BoaGyx-
nennoro — T'.=30574,44(23), ©.=937,19(36), w.x.=2,58-
(12), B.=i,1648(11), «.=0,0122(6), D.=7,0(4). B no-
aoce 0—O0 nabaiofeHO CMHHOBOE PacCLIENJIEHHE IPH HH3KHX
3HaYeHHsIX BpamareJbHoro wBaHtoBoro umciaa N. ITokasza-
HO, YTO MOCTOSIHHASl CITHH-BPAllaTeIbHOTO B3aHMOAEHCTBHS
Maja Kak AJs BEpXHEro, Tak M JJsi HHXKHEro COCTOSHMS, a
MOCTOSIHHAS CITHH-CIIHHOBOIO B3aHMOJCIHCTBHSL B BO36YyK-
AcHHOM cocrostHHH (Ao’=—0,068 cM~!) na nopsmok 6oab-,
we, yeM B OCHOBHOM. ITOATBEpIKAEHO OTHECEHHE H3MEpeH-
HOH cHcTeMbl K mepexomy 2, —X3Z,—. C. B. Ocuu

(?Z'x
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1127 Pacuerst roMOAACPHWX ABYXATOMibX ~ MOJCH
Kysl uepBOro W BTOpPOro pamoB meronamk Xaprpn — ®oka
u KB. Hartree—Fock and CI calculations on homonu-
clear diatomic molecules of the first and second row.
Mclean A D, Liu B, Chandler G. S. «Moment.
Wave Funct, 2 Meet.,, Adclaide, 18—24 Febr,  1982s.
New York, 1982, 90—100 (anra.)

Metopamn CCIT u kondurypau. s3aumozneiicrsus (KB)
paccuHTanbl KPHBHC NOTEHU. 3HEprHi- FOMOSIEPHHIX ABYX-
ATOMHBHIX MoJdekyJ. saementoB Il w Il nepnomos (By+
=-Cly) M HX OAUO3APAAHBIX TOJOMKHT, HOHOB. B pacuerax
HCMONb3OBAHK  Ga3HCHbIEe  HaGOpH CAITCPOBCKHX . (h-wuii
(6s5p3d2f) w (8s6p3d2f) mas atomos II w III nepuonos|
tootpeterBenno. [TpocTpancTso Kondurypainit  mxamoyasno
BCE OAHO- M ABYKpaTnhle BO36y:KAEHHS BaJenTtHoit 060~

2 o

\~

£ wn/
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AOUKH XapTPH-POKOBCKOR Kondurypauu. Bkaaaw 4-kpat-
HO BO30YKACHHLIX KOH(HIypaumii B 1OJKYI0 3HEPrHio oue-
HHBACh € NOMOUIbIO NPHOINAKEHHBIX COOTHOLUEHHIT [l3-
BHAcoHa i 3urGana. IlyTem uHCACHHOTO MHTErpHPOBAHN
yp-uuit Wpéannrepa ¢ noayucnnbMy noTeHuHasaMu olpe-
AejieHH  KoJaebaTe bHO-BpallaTebike TepMbl. Pasziozsenne
JHEPruii TepMOB B P NO CTeneHsiM KoJeGaTelbHbX H.Bpa-
LWATEIbHHIX KBAHTOBBIX YHCE 1103BOJMJIO NMOJAYYHTL 3Haue-
HHSU CNeKTpocKonmy. nocrosinnnX. Bee pacuernnle anepriuu
AHCCOLHAUHH 3aHHAKCHB 110 CPABHCHHIO C 3KCNEPHMENHTaJIb-
HEIMH; cpelnsii ownGka coctaBHaa 569 aas npuGmixe-
i CCIT u 13% — nan merona KB ¢ nompasxoit 3urGa-:
Ha. Mlas npuGamxkenus CCIl- xapakTepHO CHCTeMaTHy. 3a-
HHXKEHHe aauu cBsseit (B cpeanem na 0,04 A), 3apmmenne
yacToT KoJaeGaunuii (na 10—22%) n aauabaTHy. noteHuHa-
708 HoHH3auun (B cpeauem na 5%). YueT Koppeasiuni
3HAYHTEJIBHO YMEHbIUAET OTKJIOHenHe PACYETHBIX 3HAUEHHIT)
QT SKCNMEPHMEHTAJbHBIX. A, B. 3afiueckuii
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—18527. Pacuern UHCICHHBIM MeToAoM  XapTpu—@o-]
ka—Caeiitepa aAByXaTOMHDBIX MOJIEKYJa:  ponoauenne. Nu-|
Znerical Hartree—Fock—Slater calculations on diatomic
nolecules: Addendum. Becke A. D. «J. Chem. Phys.»,|
1983, 78, Ne 7, 4787—4788 (aura.) :
Otser na 3ameuanust B. M. Nannona (cMm. npen. pecb.).‘
Haunon yrsep:kaan uTto OTAHUNS MCIKAY  BeJHYHHAMI|
’snepr i nuccounamn (1), paccuHTaHHBIMI aa-ropo.w'
Iast %ilgn—e“hy\BTGNz CO, O, u F, uncnennbim MeTO-|
aoM XapTpi—®oRa— JieliTepa W BeJHunHaMu ]I, ;
BBIUHCICHHBIMH  JlaHJOMOM H COTP. A/l Tex ke CaMHX/
Monexyn metonoM JIKAO-Xe, cBsisann He ¢ pasamumem sl
6a3ucax, a ¢ OTIHYAIOWHMCS yyeToM 3ddexToB cnuHoBOI
Toagpuzauui. ABTOPOM B paMKaX  uHCJACHHOro MeTOAa|
X®C paccynranst 31 ¢ YUCTOM CIHHOBOIi MoOJsIpH3aniHy,
‘B TOM uHCJe C BapHalHeil Is-opGuransx. ITokasamo, uTO !
BeJHUHHB DI, paccuHTaHHBIE B TaKOM NPHONHXEHHH YHC- |
JIeHHEIM MeToioM X®DC, ¢ TOuHOCTBIO ayuwe, yem 0,1 3B,
‘coraacyioress ¢ JJI, paccyHTaHHBIMH MeToAOM JIKAO-Xz~

X1 /983, /9 v /8



B Ga3Hcax CrpynnupOBaHHBIX TayccoBHIX (yHKuuit, n 06-
napysxenuoe [lannonoM npoTHBOpeuHe B pesy.bTaTax pac-
yera /1 meronom X®PC ¢ HCNOAb30BaHHEM  PA3JIHYHBIX
6a3HCoOB MOJIHOCTBIO YCTPaHSETCS. H. A. Tonoas
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A | | /955
02/ « )3 1144. IpymepHble, NOJMHOCTBIO YHCJCHHHE MOJIEKY-
pubie pacuersl. 1V. PeayabTaThl pacyeTos metopom Xap-
pi — ®oxa — CasTepa, ABYXaTOMHBIX MOJCKYH, BKAI043I0- |
KX aTOMbl BTOPOro NepHOAA. Two-dimensional, fully nu-:
merical molecular calculations. IV. Hartree-Fock-Slater re-|
sults on second-row diatomic molecules. Laakso-.
nen Leif, Sundholm Dage, Pyykko Pekka. «Int. J.
Quantum Chem.», 1985, 27, Na g: 601—612  (aura.) |
MMonHocThio uHCAeHHBIM - MeTofoM ~ XapTpu — Poka —
- Cnstepa, TpeAJsoXeHHbIM: patee (cM. «J. Chem. Phys.:,;
/&Wm : . 1982, 76, 6037), mposieNan AByMepHbe DAcueTH MOJeKyJ
By, Cs N CO, Oi Fp u BF. Haitzenn noanue op6H-
," FATBTECSHCPTRR—PABHOBCCANE  MUIHHH cBsi3ell, 3HEPTHH
JHCCOLHALHMH, KBaAPYNOJbHHE MOMEHTH H G-UHH JHIOJb-|
HOTO MOMEHT3. BHIMOJIHEHO HECKOJBKO TeCTOB, MO OUEHKE
B/IHSHHS HCIOJHOTHL MCIOJb3yeMhX 0a3HCOB Ha TOYHOCTD,
HeSMMHPHY. PAcYeTOB H JAAHH KDHTEPHH OUEHKH TOHUHOCTH.
npoBofHMEX pacueros. . III «Chem. Phys. Lett.», 1983,
A 9, 1. Bubs. 2y " S TA B
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4 B1042.  YucneHnole MOJeKYJAsipHble PACYETHl B JABY-
mepuom mnpoctpanctBe. IV, Pesyabratnl pacueroB - nnyx-]
ATOMHBIX MOJIEKYJ, 00pa30BaHHLIX  3JMEMEHTAMH BTOPOro
nepuona, Meroaom Xaprpn — Poka — Caeiitepa. Two-di-
mensional, fully nimerical molecular calculations. IV.|
Hartree — Fock — Slater results on second-row diatomic’
molecules. Laaksonen Leif, Sundholm Dage,|
Pyykko Pekka. «Int. J. Quantum Chem.», 1985, 27,
Ne 5, 601—612 (anura.) ’
“Metogom Xaptpu — ®Poka — Cuneiitepa  (XPC) ¢ -mc-!
/ﬂ /)L JICHHBIM HHTErpHpOBaHHeM AByMepHoro yp-uus Ilpemunre-.
pa ¢ X Q-NOTCHIHANOM B CHCTEMC 3JUTHNTHY. KOOPAHHAT,

‘MW paccunTanm moJHble i OpGHTalbHbie 3JCKTPOHHBlE 3HEp-

THH, CMEKTPOCKOMHY. MOCTOAHHbIC, . BHPHAJbHOE OTHOLICHHE,
# HeK-phHC OJHOJEKTPOHHble CB-Ba_ Mosiekysn Bo Co, Noo

CO, O, _Fy u BF p _ocHOBHOM 3JCKTPOHHOM  COCTOSIHHIL
C3yJbTAaTHl PAacucTOB CONMOCTABJEHH C H3BECTHBIMH JIHT.!
/W NAHHBIMH AHQJIOTHUHBIX pPacueToB CB-B  BHILICYKA3aHHBIX|
mosekya meronom JIKAO-X a B Gasuce crpynnuponamm.\_(

X986, /9, nY

—



TayccoBbIX ¢-1ui, Ycranosaeno, yro ownbka, o6ycoB-
JICHHAst OrpaHHYCHHOCTBIO Gasnca p npuGmukennn JIKAO-,

@, ANl HCCJCAOBAHHBIX MOJICKy/1 mposiBAsieTcsi B TPeTb-
€M 3HaKe mocJse 3amsToil (B ar. ea.) ans nommoii SHEPruu.
W B ucTBEPTOM 3HAaKe mocse 3amsitoii AJst OpOHTAMLHEIX'
SHepruit coors. HccaepoBani TaKkXke O06yCAOBJeHHbIE KO-
HCYHBIM 6a3ncoM OmHGKH B BETHYHHAX DABHOBECHBIX pac-|
CTOSIHHIT M 3JIGKTPOHHBIX MYJIbTHIOJbLHBIX MOMEHTOB,
Coo6uwt. 3 cm. «Chem. Phys. Lett.», 1983,'?6, 1. !

Y
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culutiony.  IV. Hartree-Fock-Slater results on second-row
dintomic molecules, Laoksonen, Leif; Sundholm, Dage; Pyykko,
Pekka  (Dep. Phys. Chen., Abo Akad., 20500 Tucku, Finland).” Int. !
J. Quantum Chem. 1985, 27(5), 601-12 (Eng). For B, Ce, No, Co, |
Lz, und BF, total and orbital encrgies, dissocn. encTyies, bond :
lengths, and electronic expectution values and moments were
obtuined in"the described two-dimensional Hartree-Fock-Slater
culens,  Bagis-set truncation errors are discussed. Compuarisons are
made with other éxisting calens. Improved accuracy in the dissocn. |
energies, bond leigths, and electronic multipole moments was |

obtained, which cun be used in future ussessment of binis: set errors. i

 103: 11723 ‘I'wo-dimensional, fully numerical molcculur cul='[

@ .

e.A. 1988, 103,04
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5 A71. Mpupona ocxoBHoro cocrosiuus By, Cy Na
B MeTOJe annpPOKCHMHPYIOWEro KBa3HYACTHYHOTO (yMRWiA0-
Hana naotrHoctH. Besnocwok C. A, Munaes b. @,
Kyasxkanos A. T., Myanaxveros 3. M. «[loka. AH CCCP»,
1987,.292, Ne 2, 379—383 . :

HesMnHpHUECKHM METOJOM annpOKCHMHPYIOLIEro KBa3H-|
yacTHUHOTO (YHKUHOHANA IUIOTHOCTH TIpoBeleH BapHall,
pacueT OCHOBHOTO COCTOSTHHSI MOJICKYJI Bs, Cp, N2 B nmua-
nasone gaaun csian  (R) 1,5--10a,. O6uapyxena nepe-'
cTpofika SJIEKTPOHHON CTPYKTYPHI MOJIEKYJI B: u G B}
OKPECTHOCTH PABHOBECHOIl AJIMHBI CBS3H. JIEKTPOHHHL,

/‘/Lé -ﬂ‘) «(‘l)aBOBhlﬁ» nepexoi B OCHOBHOM COCTOSIHHH 3THX MoOJIe-

Ky KiaccHuiipoBaH Kak nepexoi MoTTa ¢ H3MeHeHHew,

()5 o
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THINIA 3JIGKTPOHHOII KOPPEAsiuHH MO HBBECTHOH cxeme: 3JeK-
TPOHHAS «XKHAKOCTbY (0-TepM) — 3JEKTPOHHBI «KPHCTAJI>
(B-tepm). Iast Mosenyast By ocHOBHOE TpHIIETHOE COCTO-,
siiie B 0GJACTH MHHHMYMa 3HEPrHH COOTBETCTBYET ct-Tep-
my. Tlpn ykopouenun aumust R cBsisn na 0,2 ap ornocH-:
TeJIbHO Ro NPOHCXOAHT o—-f TpauchopMalHs OCHOBHOTO,
COCTOSIHHSI, TpHYeM f-TepM HAEHTHQHUHPOBAH KaK TPH-|
IJeTHbll OGupanukaa. B cayuae Cp -, B-Tepmbl — cHHIJ-]
THl, $-TepM HIAEHTHPHUMPOBAH KaK GHpaAHKaa Cc aHTHOep-
POMarH. MOpsAKOM JOKAJH30BaHHBIX CHHHOB. [lJs MOJeKy-.
gl Np OCHOBHOE COCTOSIHHE COOTBETCTBYET CHHIVIETHOMY:
a-Tepmy. Paccuntannble 3HaueHHsi PaBHOBECHBIX Napamer-|
poB MoJekys1 B, Co, N XOpOWIO COrVIacyioTcsi ¢ 3KCNEPH-|
MmentoM. OGcyxmeHa XHMHUYECKasi pPeaKUHOHHAs .Cnocol-
HOCTb Mosekya By u Cp B cBsizu ¢ a—f-Tpancopmauns-.
Mil HX OCHOBHOrO COCTOSIHHS. Astopedepar’




b4 wm 25528) gy

106: 220218z Nature of the ground states of diatomic boron,
iatomic carbon, and molecular nitrogen obtaincd using the,
approximate quasiparticle density functional method. Beznosyuk,
S. A.; Minaev, B. F;; Kul'zhanov, A. T.; Muldakhmetov, Z. M.l
(Karagand. Univ., Karaganda, USSR). Dokl. Akad. Nauk SSSR,
1987, 292(2), 379-83 [Phys. Chem.] (Russ). The ground-state
energies of B2, C2, and N2 weres calcd. by the approx. quasiparticle d |

W_ /,(«am :;l{nctional method (B. and V. P. Fadin, 1980). The calcd. ground-state,

issocn. energy, equil. interat. distance, and zero-point vibrational|
frequency of B2, Cz, and_N2 are compared with Hartree-Fock and!

pm . wé’m LZ” MC-SCF cafrrs. a3 well as with exptl. data. The results agree well;
“ *h expt. data. The ground state is represented by intersecting!

“plet a- and ﬂ-tyge states for Bz, by superimposing singlet a- and

Jd-type states for and by a-type state for Ni, where « and 3
1207respond to electron-liq.— and Wigner-type correlation.

©

C.A./957,f£é; /\/0?/,6
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G13 B1031. TIpHpOAA OCcHOBPHOrO cocTosnus By, Ci Ny
B Meroje 2nnpPOKCHMHPYIOLIEro KBasHuacTHufUTO ~Wyik-
uxonasa naorHoctH. Beanociok C. A, Muuaes B. 4)..'

, K A. T., Myazaxmeros 3. M. «Jloka. AH!
DM CECs 987, 202) No 2, 879383 omL A
COCY L1 -
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7J1179. Boabyxpaennble KoneGareabHble YPOBHH OCHOB-
HOro coCTOsHHS MoJeKya Bj: mepexop AZ, —X3Z g~
Excited vibrational levels of e ground state of Bj: the
A3%,~—X3%,~ transition. Bredohl H. Dubois I,
Mélen F. «J. Mol. Spectrosc.», 1987, 121, Ne 1, 128—134
(aura.) : N
C BBLICOKHM pa3peliCHHEM MOJyYeHbl CIEKTPBl HCMYCKaHHSA
AT, ~—X3%,~, 0—v” (v=12+15) Monekynn ''B,. Bpa-
LaTeJbHBII aHaJH3 MOJOC NO03BoJHJA Oojiee TOYHO, YeM B
,,é( /) : npeuecTByOWHX PaboTax, onpefenuTh KojeGaTe/bHLe H
BpallaTebible NOCTORHHbE cOCTOAHHA X°Zg~. ABTOPH He
CMOFIH OGBACHHTb OTCYTCTBHS B CmekTpe mojoc ¢ 4<v”<
<12, HO BbICKa3alH NpEANOJOXKeHie, YTO 3TOT (AKT BH-
3BaH BO3MYILEHHEM COCTOAHHA X3Z g~ COCTOAHHAMH My
uan M. _ bapkied M. A.!

b /983, 18, W}
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13 B1198.  Bo3GyxpeHnbie KoaebGateabHble YPOBHH oc- !
HoBHOro cocrosmus B,. Mepexop A3%,-—X3%,~. Excited.|
vibrational levels of the ground state of B,: The A3S,——|
X334~ transition. Bredohl H. Dubois 1., Mélen F.
«J. Mol. Spectrosc.», 1987, 121, Ne 1, 128—134 (aura.)

Bunosnen amanus spamar. CTPYKTYpH noJaoc 0—12,’
0—13, 0—14 u 0—I15 nepexoxa A%Zy~—X3%~ B crekTpe '
HCNYCKaHHs MOJICKYJb Bz, BO30yKAacMOM B MHKPOBOHO- |
BOM pa3psje uepe3 cmecb He (2 MM) co caepamu BCls...
3uauenns vo, B’,D’ (-10°), B”, D”(-10°) (s cM~!): noso- |
ca 0—12—19014,323; 1,16568; 6,32; 1,00114; 7,04; 0—
13—18211,093; 1,16392;  4,84; 0,98563; 5,09; 0—14— |

tLl/? . 17423,081, 1,16616; 6,41; 0,97502; 6,88; 0—15—16649,825;.
1,16526; 5,66; 0,96111; 6,35. PaBHOBeCHbIC MOJEK. MOCTONN-. '
usie By (B cM~!): cocrosmue X2~ — 0. =1059,68, wexe=
=1566,  0eye=1489, ©.2,=0,0687, B.=12211, ‘
a.=0,02102, Y.=2,75-10-%, D.=6;55-10-5; cocrosHie .
A’y ~—T,=30676,66, ©.=937,22, @ X,=2,59, B,=
=1,1689, @,=0,01439, D.=6,95-10-5, B. M. Kos6a

X198 19 w/3
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106; 76305u Excited vibratlonal levols of the ground state of
diatomic boron: the A3X,-~X3¥g transition, Hredohl, H,;
Dubois, I.; Melen, F. (Inst. Astrophys., Univ. Liege, B-4200
Cointe-Liege, Belg.). “J. Mol. Spectrosc. 1987, 121(1), 128-34

(Eng). A better description of the electronic ground state of 1Bz was |
obtained from the rotational anal. of 4 0-v" bands (v* = 12-15) of !

the A“Eu'—xi‘E{. R

106, ¥ /0
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24 B1054.  CuabHOCBsI3aHHBle MHOTOKPATHO BO30yXaeH-/
Hble cocTosinHs Byt um B, Strongly bound multiply exci-
ted states of Byt and B, / Bruna Pablo J, Wright[
James S. // J. Chem. Phys.— 1989.— 91, M 2—C.
1126—1136.— Anra. :

MeronoM KoHpHrypau. B3-BHS B pacupeHHoM Gasuce,
AO TpexsKCNOHEHTHOrO THNA, NOMOJNHEHHOM d-QyHKUHAMK,
H B pane cayiyaeB AHODYSHEIMH S H p-DYHKUHAMHE, pac-i
CUHTAHb HH3KOJIXKAIUHE IJEKTPOHHbIE COCTOSAHHS MOJEKY.
Byt u B, Pacuetn oxBaTHBaloT 06.acTh MeXKbSAAEPHBIX|
Paxcrosmmi or 2,5 o 5 aT. e M BuidoaHeHw ans 3, IT
H A COCTOSIHHI, OTBEYAIOUWIHX TpeM HH3LIMM AHccouHal, |
npelenam HoHa Byt; B cayuae By paccmorpens amub aBy-|
KpaTHO BO3GYXKAECHHbIE K OCHOBHOMY COCTOSIHHA. [Lnsi BCeX|
COCTOSIHHII OLl€HEHH MOJIEK: MOCTOSTHHBIE Te, R, &g H D,
B cayyae nona ocHOBHLIM sIBASIeTCS coCTOsIHMe et (Re=|
=4,015 ar. en, ©0.=423 cM~!, D,=1,94 3B), a mnepsoe|
BO30yxXeHHOoe cocTosiHe ¢ T.=0,3 3B umeer THn 21,
IMonpoGro oGeyxaen KOH(QHrypau, CoCTaB BOJHOBHIX &-unii!
H €ro BJHSIHHE Ha MOJIEK. NOCTOSIHHBIE, B. H. Nynbiues|



/ 111: 181136c Strongly bound multiply excited states of the’
boron diatomic ion(l+) and the boron dimer. Bruna, Pablo J.;T
Wright, James S. (Ottawa-Carleton Chem. Inst., Carleton Univ.,!

zf 1959
2

n 7‘(‘ Ottawa, ON Can. K18 5B6). J. Chem. Phys. 1989, 91(2), 1126-36
(Eng). The potential curves, transition energies (T¢), and spectroscopic

; consts. (Re, we) of several low-lying electronic states of Bz* and;
&z selected doubly excited states of Bz are given. The data were'

obtained by using a multiref. single~ and double-excitation (MRSD)f
CI approach and a triple—zeta plus polarization AO basis set. The,
B2+ ground state, which is X22,+, shows a rather shallow potential’
Vé{ ” ) /;/ ,,éé&( - curve (Re = 4.015 bohr, we = 423 cm-1) when compared with that of;
/ X32¢- of B2 (Re = 3.00 bohr, we = 1051 cm-!, cxptl.). The 1st excited
. state of Ba*, namely 12IL,, lies at T = 0.30 eV. Moreover, double’
ﬁ Lz [/[ML excitations relative to X2Z;+ are essential for the description of a
/ large no. of excited states, such as gugy — (L4, 12240, 124,
122,+) and 042 — m2(1424, 1244, 12Z,+), Similarly, 2211, arises from
the triple excitation ou20¢ — m.3. In the same order as given above,’
such multiple excitations lead to a significant gain in bond strength
(i.e., shorter R., larger w) as a result of the simultaneous depopulation
and population of strongly antibonding and bonding MOs, resp. For
neutral B, similar features were obsd. for the excitation ou? —* 7.2
relative to X3¥,- (leading to 3!Z,*) and 1311, (leading to 23IL,). As a

C.A/989, 111 N2O



result of the loss of the 2 = electrons, the ground state dissocn.
energy (D) of Ba+(X2Z,*), with a calcd. value of 1.94 eV, is ~1.12 eV
smaller than the exptl. De of B2(X3Z¢).

i
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20 B1034. Hesmnupuueckuii pacueT NMOCTOSIHHBIX CBepX-
TOHKOro B3aumopnefictBus aas B, Ab initio calculation of
the hyperfine coupling constants in B, / Carmichael Ianﬂ
/| J. Chem. Phys.— 1989.— 91, Ne 2.— C, 1072—1078.—
AnurJ. :
B paculipeHHOM  TpexsKcrnoHeHTHoM  Gasuce OIT,
[14s9p4d1f/8s5p4d1f] meorpannuenHsiM MeToAoM XapTpH—
®oka ¢ nocnefl. HCMONb3OBAHHEM CBA33aHHHX — KJACTEPHHX
PasJioXenHit HIH KOHQHIYpal. B3aHMOAENHCTBHS PacCUHTa-
HBl H30TPONHAs M AHMOJbHAs mnocTosHHbe Ao H Adip
CBEPXTOHKOTO B3aHMOJEIICTBHSL JJsl COCTOSHHA X33g— MO-
JekyJanl B, npn paBHoBecHoit reoMerpuu. Haiineno, uto mas
Agip YNOBNETBOPHT. Pe3yJbTAThl MOJYYAIOTCS yIKE B METOAE
CCIT (14,4, npu 3kcnepuM. ouenke — 13 Mru), H3sorpon-
Has NOCTOsIHHAasl noJyyeHa ABYMsi crnocoGaMH; mpH STOM OT-
MEYeHo, YTO NOMHMO KOPPeNsilHH HEeOGXOAHMO YYHTHBATb
BJIHsIHHE KoJsie6GaHHii H3-3a CHJIbHON 3aBHCHMOCTH 3TOil Be-
JIHYHHBL OT Memmegulc:{o )paccroannx, npH Sfl‘BOMrAlso=
=14, (3xcnw._l ru). ~ . . . Il B. lanenun



/989

17 51051. HeaMnHpHueCKHH pacueT NOCTOSIHHHX CBEpX-
TOHKOro B3aumopeiicTBust B B,.. Ab initio calculation of
the hyperfine coupling constants in B; / Carmichael I
// J. Chem. Phys.— 1989.— 91, Ne 2— C. 1072—1078.—

Awura.
Ha Gase Tpaauu. BapHal. MeTOAOB H METONOB TEODHH
BO3MYLICHHIT € HCNOJb30BAHHCM HCOrPaHHYEHHOrO METOoAa

CCIT u nompaBoK Ha CBA3aHHHWE KJacTePH. PasHHX  To-
A7KOB HCCJAefoBaHa MoJaekyjaa B, B cocrosmmsx 33,~ H
J{, /) Su—. IlpuBefensl 3HauyeHHs MOJEK. NOCTOSTHHBIX, ocoGoe'
BHIMaliie YAEJEHO BeJNYHHAM H3OTPONMHOR H AHNOJBHORA
KOHCTaHT CBCPXTOHKOTO B3-BHS, HX 3aBHCHMOCTH OT
MEeXbAJepHOro paccTOsIHHA I OT MEeTofa yuera Koppeas-
UHM. . ... .. B. H. Nynuwen

e T TR e s

. |

X950, w1




4 o BH) - [958
/%z%é T//l/ %u;-éumg,«w 4.,

F5- ﬁpﬁz/)mf Chem. /.w /0, |

(%) & e e
Co/zz‘/amiw/z the Well—
'/'em/amcl ® [oissi0n bosis



Solsr The Finst— Rowr
Qiatomie  olecules



% = m 388 /989
X

)'4 B1016.  Hesmnupuueckoe m3yuenue Tenmennui cBs-|
SbIBAHHS B 14-3JEKTPOHHBIX JABYXaTOMHBIX CHCTEMax oOT|
By'~ mo Fo*+. Ab initio study of bonding trends among|
the 14-electron diatomic systems: from Bg*- to Fo*t [
Pyykké P. /| Mol. Phys.— 1989.— 67, Ne 4.— C. 871—
878.— Amnra. ce
Merozom CCIT B Gasuce CrpynmupoBaHHHX I'yaccoBHX
4-umi 6—31 I'®* paccynTaHH HH3IUHE CHHIVIETHHE COCTOS~
‘HHsl 14-9]IEKTDOHHBIX JIBYXaTOMHHIX CHCTeM, BK.JIOYAIOLIHX
or H no CL. Oas 32 cHcTeM Ha NOTeHUHANbHbBIX KPHBHX
OGHapYKEHH JIOKaJIbHbIE MHHEMYMH. Onpenenenn PaBHO-
BCCHEIE MEXDSJCPHHE DACCTOAHHA H KOneGaT. yacTOTH,
PesysbTaThl CONOCTaBJCHH € HMEIOLHMHCS 9KCICPHM. HaH-
:/(/{” . HBMH H C JIQHHLIMH NpEAIECTBOBABIIHX pacueTos. [las!

! 13 cucrem 'W&ijehlt BeO?=, _ BeNa+
BeMg?t, FO%F, F,*F, HePi+, _HeS*t, LiM

, HePi+ g* u NNe)
JaHuble NOJYYCHH"BNEPBHE. Muas  yKasannmx ~ TMOJIOXKHT.|
HOHOB, a TaKxXe VI PAAA KapOHIOB C MOMOLIbIO TEOPHH
BoaMyulenHii Measnepa—Ilneccera 2-ro nopsigka  paccyu-!

. N TaHa Koppeldl. MOMpaBKa K sueprun. - A. A. Cacdonos|
X./990, v "
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/ 111: 45514x Strongly bound. doubly excited states of diatomic'

*molecules. Wright, James S.; Bruna, Pablo J. (Ottawa-Carleton'

* Chem. Inst., Carleton Univ., Ottawa, ON Can. K1S 5B(). Chem.]

Phys. Lett. 1589, 156(5), 533-5 (Eng). Theor. calcns. are given

which show the existence of strongly bound doubly excited states.

/)160 ; These states show significant decreases in Rc and increases in we
compared to the ground state. Examples include B2 and Ba+, but the

; discussion is general and may lead to the discovery of many such .
Z)JLMC”J states. = S l

b @
C.A-/989, I, ¥6
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/_) 7 ERIVLK L : %

~ e ot s B rope ol boron molecule
9 f — & (O“a‘;’.ﬂ-_‘;u;l;,l‘,m ~ zt)- CBrunu. Pablo J.; Wright, James'
// Vi AT s 510) THEOCHEL > o Sleton Univ, (gga)wn-grzl Can.
j : ireference (sing o e S0TOS g). Extensiv
by ) bp 5y miise i doge ot o o5 65
% jeenal doubly exled states generated by e X it R nes, O
.. The abundan 0u2 = 7,2 —
i, e dndance of these stonely bound mol sites haking
shoe ‘are of the type sp® (B) and e nf;} that the first excited at.
Jouble excitation is essential for th sp (B4). In the dication Bz,
states, some of them with dee e existence of several metastable
', . Yhe anion Bz~ shows no lesspt botential wells (e.g. 2.83 eV for 13%,-),
I/(«{v ) ﬂ ) "By here, the doubly excited stalt!gs eight stable states below neutral
_ _trom X4Zr[(9520,)gmu?] of By Shou‘l‘aebfes,onﬂnt. Photodetachment
) 77 7 characterization of the relativ id be instrumental for the exptl.
/)’LZ{,/ N2 el ¢ T ) ;Enanle\‘tlzt:tf}glmcs of X3%;(0 — =), 153, (04
proposed for future exptl, stu?;licsz. fchlfml optical transitions are
resented in this work. In the case of [l;_e doubly excited states
~ table states of type (oi0u)agmmun (wi(ih ”i-_Pl;lotgdst)achmen% from

: g 5 =n=4) ma
a1t e oSt oty et St

c.A-/991, 114, v



‘HHSL UMEIOT KOPOTKHe R, H BHICOKHe .. B Bg2+ apoii-|
‘Hple BO30GY:KAeHHS NPHBOASIT K CYLICCTBOBAHHIO HECKO/b-
‘KX MeractalHJplblX  COCTOfIHHIL, ' HEKOTODHIE H3 HHX

Oﬁ./ﬁgl, NS

O35 061 1990

3 A115. Jimaxab Bo36YyxAeHHBe cocTosHMA By, Ba+,
B3?+ u By~. Doubly excited states of Bj, Byt, By*+ and
By~ / Bruna Pablo J, Wright James S. // J. Mol.
Struct. Theochem.— 1990.— 210.— C. 243—252.—  Anra.

Merogom HHK-KB ¢ yueToM ORHOKpaTHBIX H ABOMHHIX
BO30Yy/KACHHA  HCXOAHBIX  KOHQHIypaluiii NpOBCAEHH pac-
ueTel Ba, Byt u Bjy?*. Ilpeackasano cyuiectsBoBaHie He-
CKOJLKAX  JBARAX—BO30Y < ACHHBX COCTOSHHH, 06pa3o-
BaHHHIX NpPH BO3OYKACHHH  Ou’—>7tu? HIAH G4 2—>0gny, H
o0yc/ioBeHHbIX  TeM (aKTOM, YTO mnepBHe BO3GyXKAeH-
Hble aTOMHble COCTOAHHA HMeloT THn sp? (B) u sp (B+).l
YKaszaHuble CHJbHO  CBSI3aHHblE® MOJICKYJNAPHHC  COCTOS-

C rayGoKHMH MOTeHU. MHHHMyMamu (uanp., 2,83 3B aas,
I3%g=). B aunone By~ oGuapy:kenio He MeHee 8 CTaGHJlb-]

HBIX  COCTOSIHHIY, =~ HHKe, ueM cocTosiine By B 3'r0M‘;
anione o0HapyKenbl Pe3oHaHCHbC ABaXAbl BO30YKACH-!
HHIC  COCTOAHMS. o o H. B. B.|



4, In. 3376 1990

¥ 20B51035. TeopeTHueckoe H3yyeHHe TNOTEHLHAIOB HO-
Hu3auun B,. Theoretical study of the ionization poten-l
tials of By / Bruna Pablo J., Wright James S. // J. Phys.
.Chem.— 1990.— 94, Ne 5.— C. 1774—1781.— Aur.a.
B Tpex 6asncax rayccoBblx opOHTaJeit MeTOXOM KOHGH-
rypaiu. B3aHMOJENCTBHA C YYeTOM OAHO- M JABYKPAaTHHIX;
BO30y:KJeNHil OTHOCHTEJBHO HCXOAHOrO HaGopa KOHGHTY-
,palHii paccYHTalbl MOTCHIHAJbHLIE  KPHBBIE  COCTOSHHIL
tHna 243,~, 48,25+, Uly, ‘Ilg Monekyssl Bot H cocrosi-|
nuit 131y, 158,~, X3Zg~ mosekyast B, Haiineno, uro oc-
VL[ . HOBHBIM cOCTOsIHHEM MoJsiekyant Bot siBasierca Zgt ¢ Gaus-|
‘” 'KHM 1O 3HeprHH NepBHIM BO30YXAEHHHM cocToshHeM 1|
,(Te==0,25 3B) B oT/HuYHE OT NOJYYEHHOrO paHee 3KCMepH-
MEHTaJbHO H TEOpeTHYeCKH  o6paTHOro pacnonomemm\
ypoBueit [/Hanley L., Anderson S. L., Whitten I. L. //|
J. Chem. Phys.— 1988.— 92.— C. 5803]. Ilpusenmens:
3uauenus R, ®. u D, AJA 3THX COCTOSHBI{ H OCHOBHOTO |

X./9g0, N0




‘cocrosiina By PaccuntaHbl ' BepTHKalbHble H anaHabaTHd. |
[T uonn3alifi M3 Tpex HHXKHHX cOcTOsHH{t B, B pasmny-
Hble KONEYHLIE COCTOSIHHS, a TaKXXe COOTB-LlHe 3HayeHHS
¢axropos ®panka — Kongona. OTmeueHo, 4TO IS NpO-|
BEPKH pacyera HeoGXOAHMBI MOMOJHHT, SKCIEPHM. pe3ylib-
Jatbl__ ... oo 1. B. Tanemuu’

©



4

o, Mo,

//mm

C.4.1990,

ENL

om 22 t61 /990

[ 112: 125540p Thcoretical study of the ionization potentinlsofi
boron dimer. Bruna, Pablo J.; Wright, James S. (Ottawa-Carleton
Chem. Inst., Carleton Univ., Ottawa, ON Can. K1S 5B6). J. Phys.
Chem. 1990, 94(5), 1774-81 (Eng). /Extensive MRD-CI calcns.
carried out with a contracted 6s5p2d1f Gaussian basis set indicate
that Bzt has a X224+ (a420u209) ground and a low-lying 12Mu(0g20u27 )
state (Te = 0.25 eV). 'I‘;\e computed dissocn. energies D, are 1.90 eV
for X2+ and 1.65 eV for 12[1,. The adiabatic ionization potentials
(IP) of B2 from X3Z¥u(og20u?ru?) into X2Zgt(ru2 — og,®) and into
1illy(my — =) are 8.99 ancr 9.24 eV, resp.; both results are expected to!
underestimate the true values by about 0.15 eV. The present data do
not support recent exptl. and ab.initio results from Hanley, et al..’
(1988). Those authors reported a 2I1, ground state, with a l‘;. of 0.8
£ 0.6 eV (0.7 eV) and an adiabatic IP (X33~ — 2I1,) of 10.3 eV (8.9'
eV), with values in parentheses corresponding to their ab initio
results. Since the photoelectron sgectrum of B2 (not yet recorded to!
our knowledge) represents a valuable and alternative exptl. technique|
for the spectroscopic characterization of low-lying states of B2+, the
IP's are investigated here for one-electron ionization processes
having X3¥,-, 152, and 1311, of B2 as lower state. The corresponding
Franck-Condon factors are also reported.




MI3767 1990

F 8 117, Teopernyeckoe HCCaen0BaHHE noreuuuanon'
Monu3auuH B, Theorétical study of the ionization _poten-!
ials of. By / Bruna -Pablo J., Wright James S. // J.!
Phys. Chem.— 1990.— 94; Ne 5.— C. 1774—1781 — AHI‘-’I.j
. PacuerH, nposenennne B pamkax meroxa HUK — KB !
CIPYNNHPOBAaHHOM TraycCOBCKOM Ga3sHce 6s5p2d1f, noxaaa-j

JIH, 4TO HOH Bot HMeer ocHOBHOe cocTosHHe X2 g+ (0g2-|
04%0g) H HH3KOJeXKalee COCTOsHHE 211y (0g%0yomy,)
(Te=0,25 3B). Paccuntann 3HeprHH JUHCCOUHALHH: |
1,90 sB ana XZBg+ . 1,65 3B nna 1201, IMorenunanu !
annabaTHy. HOHH3auHH B, u3 XZg= B X33, u B 1710,
cocrasasior 899 u 8 9,24 3B cooTBercTBEHIO. IMpeano-| -
Jaraetcs, uTo 06a.3TH  Pe3yabTaTa  3aBHILLEHK na|
~0,15 3B. IMoayuenn norenunanm HOHH3AUHH JJAs OAHO-!
SNICKTPOHHHIX MDOLCCCOB HOHH3AUHH,  HMEIOUWIHX HH3LIHe
cocTosHus X3Zg=, 153,~ y 131, MoJekyan B,. Onpenese-

HH cooTBeTCTBYIOWHE ~(aKTOpH Dpanka — Kouaoma. !
' __H. B. B.i

o




4 I 31357 /990

113: 138752¢ Electronic structure of the horon (B2-) radical.!

Bruna, Pablo J.; Wright, James S. (Ottawa-Carleton Chem. Inst.,’

Csrleton Univ., Oltawa, ON Can. KIS 5B6). J. Phys. B: At., Mol.:

Opt. Phys. 1990, 23(13), 2197-215 (Eng). The stability and:

structure of 10 states of Bz~ have been investigated with highly!

correlated MRD-CI wavefunctions. This radical possesses the largest!

no. of stuble states (pos. electron affinity) so far reported for a iat.;

anion: no less than cight states lie below Ba. The B2- ground state is|

V//Z . ” . X% [(-oudoema?]. Two other quartets are also siable with 7% values'

of 1.22 and 1.63 cV, resp. The predicted lifetimes 70 for the'

transitions -X4¥g- += 1435,-(0; = 0,) and Mg <= 12y(0p — ) are,

/& W 7195 ns and 19 gs, resp. In the case of doublet states, all have the:
same conliguration as X4¥,-

panen ® |
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- 2B1021. daekTpoHHas CTPYKTypa  pajMKana Bg-;
Electronic structure of the B,— radical / Bruna Pablo J.;
Wright James S. // J. Phys. B.— 1990.— 23, Ne 13.—
C. 2197—2215.— Awura. |
Paccuntanu norenunanbiue KpHse 10 37eKTPOHHBIX CO;
crosiuuit Howna By~. BosHoBwe ¢-wii NOJYYCHH MeETOOM
KoHourypau. B3aumopeiicteus (KB) c¢ yyerom oamo- F
NBYKPaTHHX BO3CYXIECHHII N0 OTHOLIEHHIO K HECKOJbKHM
'HCXOAHHM KOHpHrypauusM. Hcnosb3opansl npoueaypH OT;
{/éé \/? Gopa KOH(HrypauHit H = 3sKcTpanossuud K noanomy KB!
~ Ba3sic crpynnipoBaHHHX TaycCOBHX (-LHIT BKJIIOYAM TPCX{
sKkcnoHeHTHoie HaGopw Xy3unarh — Jlauuunra, Aononnen%

Hee  AHbOGY3HHEMH  G-UHAMH S- H p-THNA H NOJAPH3aLl

d-p-unsiMu (2 TakkKe onHolt f-d-Umel npH pacuete 3SHeps

THii MpH pPAaBHOBECHHX PAacCTOSAHHAX). By~ HMmeer mo Kpal"IJ

Heli Mepe 8 3JEKTPOHHHIX COCTOSIHHI, YCTOMYHBHX IO ot

‘HOWEHHIO K OTPHBY 3JIeKTPOHa — (OJibllie, 4YeM H3BECTHO

Ansa_ Jao6oro JIB. ABYX3TOMHOro aHHOHa. OCHOBHHIM $IBJIsI-

} X. 199/, N2




‘eres coctoanne 4Zg~. PaccuHTaHH . CMEeKTPOCKOMHY. nocwo{
SIHHBIE CBSI3aHHHX cocrosinnit. OcoGoe BHHMAHHE yaeneHo,
onpeje/IeHHI0 3HEPTHHA JHCCOLHALHH, JHepruit OTPbIBA
snekTpoHa, (aKTopoB d)pam(a-—l(onuoua H BpeMeH XXH3HH
-cocrosinnii. ComocraBJena OTHOCHT. CTaGHJBHOCTD HH3KO-,
JieXauHx COCTOSTHHIT HoHa Bro~ H H30BaJNEHTHHX eMY
Al-, Cot u Sig*. Bu6a. 65. A A, Cadonos,

(g;nh[
.-
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‘IHPOBRHHHIX rayCCoBHIX (-Wiil ¢ BKMOYeHHeM AHDOYIHHX

.ro coctosnusa Bo. Hapsany c anepreriu. xapaxkTepucTHxamu

N 39757 /690

! 1130. 3nexTponHas cTPyKTypa  panukama  B,—.]
Electronic structure of the B;— radical / Bruna Pablo J.,
Wright James- S. // J. Phys. B.— 1990.— 23, Ne 13.—
C. 2197—2215.— Awra.

MetonoM KB c BkaIOueHHEM Npoueaypn 3KCTpanos-
uHu nposefeH pacyeT 10 3/CKTPOHHBEIX COCTOsiHHIT By,
Hns pacueTa HCMOJb30OBAHB Pa3JHYHME GA3HCH H3 CLPyM-|

¢-umit. B KavectBe ucxoaumx MO ans ‘meroma KB
ucnonbsoBausl MO ans cocrosnus X* X~ paaukana Bo—,
IToxasano, uto mo KpaiiHeii Mepe 8 3JIeKTPOHHBLIX COCTOS-
HHil By~ siexaT mo 3HEPrHH HHXKe OCHOBHOTO 3/EKTPOHHO-

paccunTaHnl TakXe H3JyyaTejbliHe BpeMeHa »H3HH. Ha

“OCHOBAHHH MNOJyYEHHHX pPe3y/bTaTOB JaHO ONHCAHHE NpO-'
‘uecca (OTONPHCOEAMHEHHS - 3ICKTPOHA K MoJiekyae By, |

[TpoBeneHo Takwxe CpaBHeHHE 3JIEKTPOHHO  CTPYKTYpHI !

HoHa By~ c u3oanekTponHuMH HOHaMH Cot, Al— u Sir*+.!
i

B - E. A. X.|
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-TTokasano, 4To BaXK#blM (PAKTOPOM, OGYC.IOBJNHBAIOULIM CY-

aunst no cuMmerpuunbiM B4 Bt 1 necnmMerpuynnim B4

/19490

X7 1136.  CuabHocBsi3anHbIE METACTAGHJbHbIE COCTOSHNUS!
katHoHa B2+, Strongly bound metastable states of By?+
[ Bruna Pablo J., Wright James S. // J. Chem. Phys.—
1990.— 93, Ne 4.— C. 2617—2630.— Anra.

B pamkax MeToma KoHGHrypaw. B3aHMOACIICTBHA ¢
YUETOM OJHO- H ABYKPATHLIX BO30YKIAEHHIl MO OTHOLIGHHIO
K HaGopy ucxoaneix xouourypaunit (KB—HHK) paccun-
TaHbl MOTEHIL. xpmmc 25 3/eKTPOHHBIX COCTOSIHHIT MOJIEKY-
JAsipHOTO uoua +. BuiGpan atomubii Gasuc [6s4p2d], co-
Aepxaiiii noh zm d)ysm,xe dh-unn gas onucaHus npouec-
coB nepeHoca 3apsina. OcHoBHOe cocTosiHie Bg?t X!'Zz+
HeCBsI3aHO, OJHAKO cyulecTByeT 0OJbLIOE YHC/JI0 MeTacTa-
GHABHDBIX COCTOSIHHIT, TIpHYEM DS MOTEHIL. KpHBHIX (cOCTOSI-
it ', 1y, IEg n 1'Ag) numeiotr noBoabHO rayGokie
miunmymer ot 1,52 mo 2,83 3B. [Ipoanaausuposaunl
cBofictBa  MeTacTaGHAbHBIX COCTOSIHIII, - CONOCTABJICHO MO-
noICHHE MOTCHIL KPHBBIX YPOBHCIT pa3jH4HOIl CHMMCTDILN,

111CCTBOBAHHE MCTACTaOHALHBIX VPOBHCﬁ ABJAACTCA RUCCOLH-

—J—B'7 I KanajzaM H MHOrOYHCJCHHBIM KBAa3HTICPCCCYCHI -

SIM TIOTCHIL. KPHBBIX. A, 10. Epminos|
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9 B1016. CHAbHO cBsi3aHHBle MeTacTaOHJAbHBIE cocTos-|
must By?+. Strongly bound metastable states of By+ /
Bruna Pablo J., Wright James S. // J. Chem. Phys.—
1990.— 93, Ne 4.— C. 2617—2630.— Amnr..

BuInosIHEeHEl  HeaMMHpHY. pacueTtel H nNpoaHaJH3HPOBAaHA

S/CKTPOHHAS CTPYKTypa AJsi 25 3JICKTPOHHHX COCTOSHHIL
ABYXaTOMHOrO JHKaTHOHa Bo?*., DHepruH W  BOJHOBHEe
G-unn BHUYHCACHE B NPHOJHXEHHH KOHQHIYpAL. B3-BHA ¢
HCCKOJIbKHMH HCXOMHBIMH KOHQHIYDaUHSMH; NPH 5TOM Hc-
nosib3oBaisl MO ocHoBHOro cocrosinus B, NIOCTpOeliHkble
B Gasmuce rayccopux ¢-umii thma [6s4p2d]. Ha norchu-
anbHBIX KPHBHIX Gojee 10 BO3OYXKACHHBIX COCTOSHHIL
HMCIOTCS MHHHMYMB! BBILIC COOTB-LIHX AHCCOLHAL. Mpefe-:
s0B ¢ rayGunamu_sim_or_1,5 no. 3 3B. OGmeit npyqyuoﬁf



NOABICHHS MOROGHOI "KapTHHbl ABJSICTCS  CMelUeHHE KOH-'
¢urypauuii, Koppemnpyiomnx ¢ npegenamu B++B+ g
B+B?, Hamyje MCTAaCTaGHJIBHBIX  COCTOSHHI B+ yy-!
TCPNIPETHPOBalO Kak npospJcHie BO36yxIeHnit ¢ 3ace-'
JICHHOIl B OCHOBHOM HecBA3annoM cocrostunn MO o, na-
CBAskBalomue MO o, nan Tu. OGey#xaenst npocteie Kop- |
PEAAlL. cooTHowenns (nanp., Mexay IIT wonnsaum), npH- |
BOLslEe K KayecTB. BhiBomaM o MeTacTa6HJIbHBIX COCTOS- !
HHAX JHKaTHOHOB. PaccMotpena BO3MOJKHOCTb  3Kcnephw, |
naGmoncuus By*+, . o A. B. Hemyxuu
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113: 198438s Stronpgly bound metastable states of the boron!
diatomic dipositive ion. Bruna, Pablo d.; Wright, James S,
(Ottawa-Carleton Chem. Inst., Carleton Univ., Ottawa, ON Can. K1S'
SBG). . Chem, Phys. 1390, 93(41), 2617-30 (Eng). The stabilitics
of about 25 clectronic states of Bs2*+ were investigated using a
multireference CI (MRID-CI) method and an AO basis set composed
of Gs4p2d contracted Gaussian species per atomn, including semidiffuse
functions relevant for an adequate description of charge l.runsferl
interactions, et e



A On 3937 /990

6 B1044.  Itumep Gopa: aneprus pmuccoumaumm u no-

TEHUHAMLL . HOHu3aunH, Boron dimer: Dissociation energy

7‘- .and ionization potentials / Deutsch P. W, Curtiss L. A,

d/ Pople J. A. // Chem. Phys. Lett.— 1990.— 174, Ne 1 —
-C. 33—36.— Awnra. : '

Hesmnupuyecknm Meromom Gl, nossoasiomuiym YUHTHI-

BaTb KOppeJAl. NOMPAaBKH BHCOKOrO mopsiaxa (cM. // J.

:Chem. Phys.— 1989.— 90.— C. 5622) ¢ mcnoab3oBaHuem

6asuca 6-31 I'®* paccunTaHH SHeprum cHcrem B, u Bot,

-4TO NO3BOJISIET OueHHTb apHaGatyy, INT nonusailin B, wdx

89 (*Zgt-cocrosmne Byt (u 9,27 sB) ,). Buumciel-

!,"ﬂ Q Hasi sHeprua anccouHauwn Bz Dy=271 3B oranuaercs

°/ g OT 3KcnepuM. aaHHuX Ha 0,3 3B. Ilpeanonoxeno, uro mo-

' TPELIHOCTb Teop. BeNHYHHH MeHee 0,1 3B, u C/1efi0BaTe b= |

:HO 1le/1ecoo6pasHo YTOUHHTL SKCHEDHM. OUEHKY. |

T i

/991,76 ® o
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7 114: 12536q Boron dimer: dissociation cnergy and ionization
potentials. Deutsch, P. W.; Curtiss, L. A.; Pople, J. A. (Chem.
Technol. Div., Argonne Natl. Lab., Argonne, IL 60439 USA). Chem.
Phys. Lett. 1990, 174(1), 33-6 (Eng). An ab initio MO study at the
G1 icvel of theory has been carried out on Bz and B2*. The dissocn.
energy of the 33"~ ground state of Bz is caled. to be 2.71 eV. The'
adiabatic ionization potentials of Bz to By*(23°¢*) and B2#(2I1,) are'
/9 7 ‘8.6 and 9.27 ¢V, resp.” Comparison is made to recent theor. nnd'
0, )

exptl. studies of these quantities. " !
/M&MM}

G.A- /9g//,/;/_.(//"/ﬁ/
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;"311114. Humep Gopa: 3HEPrHA JHCCOLMALMK H no-|
TeHuHanan  woHu3auuH. Boron dimer: dissociation energy,
and " jonization potentials / Deutsch P. W., Curtiss L. A..!
Pople J. A. // Chem. Phys. Lett.— 1990.— 174, Ne 1.—
C. 33—36.— Anra. '

C npumeHeHleM MHOrOYAaCTHUHON TeOPHH BO3MYLeHHIT
BTOpOro  nopsiaika B BapHauTe - Meanepa—ITneccera
(MII2) n Merona, c HCNOJBL3OBAHHEM KOTOpPOro MOKHO
NOJTyyaTh MONPaBKH K 3HAYEHHAM  TOJIHOI SHepPrHH, Haii-
AeHHHM MetofoM XapTpu—®oKa H olecneyiBaoLero mno-!
JlyueHHe pe3ysbTaToB (oJiee BLICOKOrO YPOBHS TOYHOCTH
N0 cpaBHeHHIO ¢ MII2, BuInOANeHL pPacueTH pPaBHOBECHHX
MEXKDbANEPHHX  PACCTOSHHA 1 NOJHBIX 3HEPTHIi. 3MEKTPOH-
HBIX cocTosHuil *E—, SS— nns By n A, 23+ aas Bot,

g u : g ~—
a Takxe sHepruu uona B+ B cocrosmmn 'S n artoma B
B coctosiii 2P. Ha ocHOBanHH cpaBHeHHs MOJYuCHHHIX pe- '
3yJbTaTOB C HMEIOWHMHCS 3KCNEPHM. NaHHBIMH CAeaaH
BLIBOL O HEOGXOAHMOCTH TNOBTOPHOTO 3KCHCPHM. ONpeje- |
JeHHsT  SHEPrHH AMCCOUHAUHH  OCHOBHOrO 3Lz cocros-'

nns By u I-ro u 2-ro morenuuasnon nonnsaunn B* .A.. HK
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9 186.  Teopermieckoe mceaenopaie CMIEKTPOCKONHH,
Bs. ‘Theoretical study of the spectroscopy of B, / Lang-|-

y{ hoff Stephen R., “Bauschlicher Charles W. (Jr.) // 3.
ghem. Phys.— 1991.— 95 No 8— (. 5882-—5888.—
HIJL, : ' '

Metonom HUK-KB B rayccoBoM O0asiice aTOMHLIX Ha-
TYpPanbHLIX opGurtaneit [4s3p2d1f] nposenens pacyucTh
CHHIVICTHEIX, TPHIUICTHLIX M KBHHTCTHEIX  COCTOSIHIIY B,
Hike sneprin 45000 eM='. C Hcmoab3opahies Gaam
XN [5s4p3d2flg] paccuntann Takke HH3KOJIeXKAIlHe COCTOS-
B X838 A%y, a®Su-, b'A, u ¢'Tgt  nnm nposepku
TOUHOCTH CHEKTPOCKOMHY. NOCTOSHHBIX, ONpeAENCHHBIX B

f’/] MeHbwHX  Gasucax. Jlyumwast ouenka SHCPrHH cocTOANS

Kz

X

@2, cocrasaser 1701 cm-l. OHePNMST AHCCOLHAI cO-
% crosina x%Zg~ pasna 2,78 3B. Ilpeacrapient K03¢. iin-
S wTeiiHa  aas HEKOTOPLIX TPHIVICT-TPHIICTHEIX NEPeXoaoB
M PanHaLHOHHBIC BpeMeHAa JKH3HH TPHIVIETHEIX COCTOSIHHIT, |
Kpusne norenu. smweprun B, COMOCTaBJEHH € aHaJOrHYHO !
PACCYHTAHHBIMH KDHBBIMH Aas Al,.

P /992, N,

i
i
|
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. 18 B1031.  Teopernueckoe ‘H3vuenHe CrEKTPOCKONMH Bo.
Theoretical study of.. the spectroscopy of ‘B, / Langhoff
Stephen R., Bauschlicher Charles W. (Jr) // J. Chem.
Phys.— 1991.— 95, Ne 8.— C. 5882—5888.— "Anru. :
* McTozoM KOHGHTYpal. B3-BHS C HECKONBKHMH HCXOAHBL-
'MH KOHQHTYPaUHSAMH DACCUHTAHLI CHHIJIETHHE, TPHILVICTHHE
' KBHHTETHBIC 3JIEKTPOHHHBIC COCTOSIHHSI MOJIEKYJH By C

sHeprusMu He Bbilte 45000 cM~'. HMcnoap3osan 6asuc Ha-

Typanbunx AO, npeacrasjennnx HaGopaMu CrpymmHpoBail-

. HBIX rayccoBhX. ¢-uufi (13s8p6d4f) /[4s3p2d1f]. OpOuranu
ﬂ/} : nojyyeHsl  MHorokondurypau.. Merogom CCII .B mnostom
§ aKTHBHOM npocTpaHcTBe. [loJyueHa. oleHKa  3HEPTHH AHC-
couHalHH ocHoBHoro coctosius 2,85+0,06 sB. Omnpezenc-

Hbl BEPOSITHOCTH NEPEXOMOB MCKAY HEK-DHMH TPHMJETHH-

MH COCTOSIHHSIMH H H3JIy4aT. BpeMeHa. XXH3HH TPHIVIETHHX'

cocrtostinil. ConocraBieHbl . NOTCHIHAJbHEE KPHBHE H30Ba-,

JICHTHBIX Mojexya Bz 1 Al .+ A/ A. Cadouos

X 992, /8.
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" 115: 242835m ‘I'heoretical study of the spectroscopy of the:
boron dimer. Langhoff, Stephen R.; Bauschlicher, Chz.les W., Jr.
(Ames Res. Cent., NASA, Mofiett Field, CA 94735 USA). J. Chem.
Phys. 1991, 95(8), 5832-8 ({Eng). The singlet, triplet, and quintet
states of B2 below about 45 000 cm-! were studied at *he multireference
coniigurativa-inieraction «viRCTI) level in a [4s 3p .d if] at. naturai
orbital (ANO) Gaussian basis set. Calcns. employing a [5s 4p 3d 2f
1g] ANO basis were also performed for the low-lying states, X 3%,
A 3y, a 5Zy, b 14; and c 1Zg*, to assess the accuracy of the
spectroscopic consts. detd. with the smaller basis and to position the
singlet, triplet, and quintet manifolds as accurately as possible. The
f f best est. of the Te ~alue for the a 5%, state is 1701 cm-l. A Do value
/) : is computed for the X 3Z.- state of B2 of 2.78 eV and Do is 2.85 =
0.06 in the complete CI liinit. This value is within the error bars of
the rather uncertain JANAF value, but is larger than the value of !
2.71 eV detd. recently using the G1 approach. Einstein coeffs. are:
presented for selected triplet-triplet transitions, and radiative -
lifetimes for the triplet states to help characterize the optical spectra.’
Finally the potential energy curves of B2 are compared to those detd.
in an analogous manner for Al.. . ... ] i

CH 199k 11 w2
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120: 89436p Tbcomicnl ulcuhuol of the oscillator ltnnnh
of -A3Zy--X3Zg- diboron ngh ecule. Liu, Bicheng; .\long
{Dep. Mnh.-phyl., ilw. Coll., Changsha, P Re
China). Yunnan anuc .\ueboo, Ziran Kexueban l”l 13(3),
219-21 (Ch). Using the STO—G double { expansive basis, Lhe wave

functions of the ground state (X3Z°) the first excitation state

32:‘ /Z_ (A’Zy") of were B: mol. were found with the methods of MCSCF and

Cl. The oscillator stre of ASEy~X3Z, of the B: mol. was
( ﬁ obtained by using the coupled pole approxn. The value is 0.00124.
" )

e.A-19%Y, 120, v 8
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116: 30110s Theoretical calculation of the oscillator strength’
of A3Z,-X3Z¢ band system of the boron (B:) molecule. Liu,
Bicheng: Xiong, Ye (Dep. Math. Phys., Chanﬁgha Railway Coll,,:
Chengsha. Peop. Rep. China). Yuanzi Yu Fenzi Wuli Xuebao 1991,
8(2), 1855-8 (Ch). Using STO-4G double { basis, the MO's of B3|
mol. were found with the method of MCSCF. The configuration'
spaces with different sym. form have been built according to the
d‘i,ﬂerent sym. form of different electronic states, and the ground:

. state (.\I-‘S{)—) and the first excited state (A3Z,-) of B2 mol. hiave been !

obtained by means of CI method. The oscillator strength of'
AE,~X3Z,- band system of B2 mol. was calcd. by using e~pole
approxn. Its value is 0.00124. ’ ol

C.A 1990 6 NY
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I 117: 57917t Observation of several new electronic transitions|
of the boron dimer. Brazier, C. R.; Carrick, P. G. (Phillips
Lab./RKFE, Propul. Dir., Edwards Air Force Base, CA 93523 USA).
J. Chem. Phys. 1992, 96(12), 8684-90 (Eng). Seve.al new
electronic transitions of the Bz mol. were obsd. in emission from a
corona excited supersonic expansion source. The rotational analyses
of two bands, designated (2) 3I1.—(1) 30y and (1) 'd.-b !3; are

resented, together with a description of three other new systems.

he results are compared with recent high-level theor. calens. !

Faly. akanty
C.A. /.[/’956/ 1, NE
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8 I85.  HccnepoBahne OCHOBHOrO COCTOSHHS M BO3-.
GyxKaeHHBIX cocTosnuii B, metomom KOH(HIYPaUHOHHOrO |
B3aumoneiicreusa. Configuration-interaction studies on the:
ground state and excited states of By / Hachey M., Kar-
na S. P, Grein F. //J. Phys. B.— 1992.— 25, Ne 6.—:
C.. 1119—1136.— Anra. f

C Hcmonb3oBanHeM CrpYNNHPOBAHHOTO. rayccoBa 6a3uca |
5s3p ¢ MOMOJIHHTENBHLIMH d-NONAPH3AUHOHHBLIMH, -, Py
d-aubOYIHBIME (G-UHAMH H p-(-UMAMH  OTpHUAT.  HOMa .
METOOM KOH(HIYpau. 'B3aHMOJEIICTBHS NpPOBEAEHH pacyc-:
Thl OCHOBHOTrO COCTOSIHHSI H 55 HH3KOJEXAWMX BO3GYK-:

Vé{ﬂ B ZleHHBIX COCTOsIHHI MoOJieKyabl Bp. Cnekrpockonuu. nocro-
fIHHbIE, TOJy4YeHHBle A4 Bj, conoctasnennt ¢ Teopery.
H 3KCNEPHM. De3y/bTaTaMH I H3O0BAJEHTHBHIX  MOJICKYJ
Al; u Ga,. OOCYICHBI TCHICHLUHH M3MCHCHHil BEJNHUMH:
Te, 0, ‘H,Rc-

o /998, NG
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;/O 018 B1028.  HccaepoBaHHe MeTOROM KOH(MHIypalHOHHO-
ro B3aWMOJEHCTBHSI OCHOBHOTO W BO30YXKICHHBIX COCTOSI-
uuit B,. Configuration-interaction studies on the ground
-state and excited states of B, / Hachey M., Karna S. P,
.Grein F. // J. Phys. B.— 1992.— 25, Ne 6.— C. 1119—
"1136.— Anra. Sk §

N MeTofioM KOHGHIYpal. B3-BHSI C HCCKOJbKHMil IiCXO[LHbI-
"MH KOH(QHIypauusMH pacCUHTaHbl INOTCHUHAJbHBC KPHBBHIC

‘55 HH3KOJEXKAUIHX 3JMCKTPOHHLIX COCTOSIHHI MOJEKYJb
‘HMcnonb3oBan Ga3uc CrpynmEpoBaHHLIX TayCcCOBHIX  (h-IHIT
. (11s8p2d) /[6s5p2d]. Onpeneyens! cneKTPOCKOMHY. MOCTO-
//Z /] siHHBle 53 CBA3aHHLIX cocTOosHHMIl. PesyabraThl Xopollo co-
IJ1acylOTCsl C HMEIOUIHMHCSL IKCHEPHM. AAHHBIMH AJ8 CO-
crostuuit X3%z~ n A®Zy~. IIpoanaansnpoBanbl NPHUHHBL
Ha6.1104aBLIerocst SKCMePHMEHTAAbHO BO3MYLICHHSI MOJOCH
nepexona A—X. ComnocraBieHbl CNEKTPOCEONHY. NOCTOSH-
Hble H30BaJIGHTHBIX MoJekya B, Aly u Gas. A. A. Cadonos

X 1992, N 13,
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T 116: 201543s Configuration-interaction studies on the ground

state and excited states of the boron dimer. Hachey. M.. Karna,

S. P.: Grein, F. (Dep. Chem., Univ. New Brunswick, Fredericion,!

NB Can. E3B 6E2). f Phys. B: At., Mol. Opt. Prys. 1992, 25(6),]

1119-36 (Eng). Using a 5s3p contracted Gaussian basis set, with'

addnl. d-polarization, s, 8 d diffuse and p neg.-ion functions,:

= R configuration-interaction (CI) methods were applied to the ground.
556/)7“3\ (/0[//] ., state and 55 low-lying states of B: From tre potential curves,
¥ spectroscopic consts. for 53 stable states were obtained. ExptlL, only

MW/ ?-M . the 2237.~X3T - system is known. Agreement of caled. with exptl
s values for the two known states is very good. All-electron CI studies’
MWL 1 LUQ were performed for the two low-lving states X3¥ ;- and 133 4-, which,
ol are sepd. by only about 0.14 eV. Relative to the ground state,
M[/‘ 4@,%8{ configuration 2¢¢20.3173, most excited vaience states derive from!
/ single and double excitations to 3¢, 17, and 37, At higher energies,’

Rydberg excitations from 1 ry to ¢u®, 7uR and rR cccur, Perturbaticns’

o{) the a 35 ~X 35, system, as obsd. exf»t . were studied. The-
states most likely to perturb the vibrational levels of X 3T~ are D1,

and 113, however, they are not allowed as perturbing states by

Kronig's selection rules. Although 1:Y,* may interact with X 3T,

CA-199%, 11, NAO



via spin-orbit coupling. only vibrational bands with v 28 would be
affected. Another expilmtion of the obsd. kigh-v"" vibraticnal levels
of the A-X system. identifying the upper state with 1!T,-, bas beea
suggested, but this proposal also excounters some difficuities.
Comparison of the spectroscopic consts. obtained for B: with thecr.
and exptl. results for the isovalent mols. Al: and Ga: was made.
Trends in T., w, and R, were rationalized oa the basis of csbital
sharacter. 3 '
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116: 136634f Potential energy surface of the boron tetramer
and total atomization energics of the horon dimer, trimer, and
tetramer. Martin, J. M. L.;* Francois, J. P.; Gijbels, R. (Limburgs
Univ. Cent.; 3590 Diepenbeek,’ Belg). Chem. Phys. Lett. . 1992,
189(6), 52936 * (Eng). “The potential energy surface of By has been
studied ab_initio using ' extende basis sets and. couplad-cluster
methods. ‘The ground state (A isa singlet ‘square that undergoes
pseudo-Jahn-Teller distortion to a rhombic structure ('Ay), but the
energy gain is 89 small that the effective structure will be square at
all practical temps. : Total atomization energies ZDo (kcal/mol.) for
Ba(62.2° £ 2), -‘Ba(189.1 ﬁ"‘.’.-_lt‘?..‘.'v % 92),-and B(312.2 + 2) are
computed by a modification of GAUSSIAN-1 (GI) theory. The
validity of scaling and bond-additivity schemes for computing
birding energies of higher clusters is discussed. - - :

6,4 @
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9 119: 279308a " Computed self—consistent field and singles and
S, ‘doubles configuration interaction spectroscopic data and
~ 4 dissociation energies .for the diatomics boron dimer, _carbon!

dimer, nitrogen, oxygen, fluorine, cyanogen, phosphinidynemethyl

(CP), carbon sulfide (CS), phosphorous nitride (PN), silicon

carbide (SiC), silicon nitride (SiN), oxosilylene (SiO), silicon

phosphide (SiP), and their ijons.. McLean, A. D.;  Liyu, B;

Chandler, G. S. (Res. Lab., IBM, San Jose, CA USA). J. Chem.

- Phys. 1992, 97(11), 8459-64 _(E_ng).'f Single configuration SCF

9 .-44![9 /ﬂ /ﬂ(jﬂ calens. near the Hartree-Fock limit, and singles and doubles CI
w J’.(SDCI) calecns. from this single SCF configuration have been

g 'gerformed for the ground and selected excited states of Bs*, B, Cs*,
/H{,bé( / LZ ; 1 N1*, N3, Oz*, Os, Fa*, F3, CN, CN-, CP, CS, PN, SiC, SiC-, SiN,
: .~ SiN-, SiO, and SiP. Potential energy curves, with Davidson:
279 o 7 corrections, have been obtained around equil. sepns. . Equil. bond!
L/v'? < p AT ;  lengths, vibrational energies,-ionization potentials, and diuocn;i
' soenergies arereported. . ._C : S Al

2.7) 1) Y/
! g o~
\\/

C 4./995, 419 n b
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“118: 198509u  Elcctronic structures of Rydberg states of molecules’
fsoelectronic with ncon. Yang, Huanwang; Liu, Lei; Li, Jiaming
(Dep. Phys., Shandong Norm. Univ., Jinan, Pecop. -Rep. China
250014).  Wuli- Xuebao < 1992, 41(1), 10-17 (Ch). Based on the:

i ~arnttering - t=field wu hoye dig :
BBl eniR S pastent=fild Hpary R, PR, ipd e
isoelectronic with Ne. 'From the united at. limit of mol, electroniec!
configuration, we set a convention to det. the principal quantum no.

/‘%y’fwz f&[’/?)) of the initial states of a Rydberg series: The dynamics of the excitedf

mols. are elucidated. ‘The theor. calcns. are in fajr agreement with

o K, 10, M y
£2 @

C.R.1993 118 N2
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119: 190874} Singly ppd otroaglgd bound multiply excited
states of dibaron (B,), Ceo, Zums Yan, Guosen; Tian, Anmin
(Dep. Chem., Sichuan [lpiv., Chengd8. Peop. Rep. China 610064).!
Gaoderlg "Xuexiao Huqyue Xuebao 81993, --i4(8), T11-13 - (Ch).
The'oplimizéd geometring of several ki-lving electronic states of By
are obtained by uaing gn pnergy p.dlr t technique and SCF or SOCI |

/&‘Lj&(": 7]’,“/7{.7,; onergy minimization moghods with a gd. 6-13 G* basis set. lq_q!_t

L0 Cing feed
Y, bl

( Z, XZ;,’/
Le

C. A 1995 NG N/g

upper states of Bs,.an increase in bond strength can occur in case o
one and two-excitations from the os, antibonding MO into either ;'
bonding ¢, or rs. MO, and the bonding effect of =, is superior s,'
that of o, is superior to that of ¢5. The transition energies (Ez) g’
iven at an accurate second order CI (SOCI) level of theory, gy’
Eased on the close agreement between the calcd. and obed. g the'
Douglas-Herzberg transition is assigned by transition from CiI,-
the ground state X3Z,~. In addn, obtained were the vibraticey'
‘frequencies (w) for thwmund and excited states with'the mody
potential function method. ==
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120: 117309v Benchmark calculations with correlated molecular’
wave functions. III. Configuration interaction calculations on'
first row homonuclear diatomics. Peterson, Kirk A.; Kendall,
Rick A.; Dunning, Thom H., Jr. (Mol. Sci. Res. Cert. Pucu"c'
Northwest Lab., Richland WA 99352 USA). J. Chem. Ph}s 1993, !
39(1};2]) 9;190-8(})‘5 (Eng). IU;mg co;r:llahon consxsat]e-x. hasis ;eu from
ouble through quintuple zeta quality, potential energy functions!
were calcd for the electronic ground states of thqm‘nomonudeart
diat. mols. Bz, C2, N2, O3, and F2 using single and double excitation
CI (HF+1+2, GVB+1+2, and CAS+1+2) wave functions. Spectroscopic|
consts. were caled. for each species and compared to expt. Tber
dependence of the calcd. spectroscopic consts. on systematic’
extensions of the one~particle basis set are, in genera] very regular.
B) fitting the directly calcd. values with a sxmg; exponentull
function, accurate ests. of the complete baiis set {CBS) limit for Ee |
D., and r. were obtained for each level o Lhe;r) The estd. CBb‘
limits are compared to the available exptl.rzJults, and the intrinsic !
errors assocd. with each theor. method are dxsa.ssed. The accuracy |
of the internally contracted CAS+1+2 method is compared to
conventional uncontracted calens' using large basis sets. For 8.. a’
full CI calen. were carried out for D, with tl"e correlation consistent .
double zeta basis set and is corzpared to the CAS+1+2 metbod using |

@ .)9 /y [/ /(2 both l su rmol and sepd. atom appreack for the dissocd. lizsit.
../ .
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F: B2
1 o )

7B167. Opmmo- u  aBYKpaTHO-Bo3GYyxIeHHble cocrosHHa B[2] u
cootsercrByomme uM cniexTpsl. The singly and doubly excited states of B[2]
and their spectra / Yan G., Cao Z. X., Liang G. M., Tian A. M. // J. Mol.
Struct. Theochem. - 1993. - 101, N 3. - C. 283-286. - Anru.

Pue -~ 1996
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119: 82260x The singly and doubly excited states of boron (Bi)

and their spectra. Yan, Gousen; Cao, Zexing: Liang. Guomirg;

Tian, Anmin (Dep. Chem., Sichuan Univ., Chengdu, Peop. Rep.

China 610064). THEOCHEM 1993, 101(3), 283-6 (Eng).

The optimized geometries of eleven low-lying electronic states of gh

nre obtained by use of an energy gradient, SCF and second-order CI

(SOCI) energy minimization methods with a std. 6-31G* basis set.

&) Transition energy (E«) values are given at an accurate SOCI level

2 ,
6 %W Vi and, besed on the good agreement between calced. and cbed. hEa
values, the Douglas-Herzberg transition is assigned to transition

w from the CIZ,- to the X33~ state. In eddn., vibrational frequencies
WZ ///éég have been r-:porud for :"J given states with the model potential

Ao col -, Fcmee
megy - fA) o
C.A./993 119 ng
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121: 68443u  High resolution Fourier transform emission spectruny,
{of the (2) 3II¢-A 3Ilu transition of the Bz molecule. Brazier, C R.
Carrick, Patrick G. (RKFE, Phillips Lab., Edwards Air Force Bag,’
CA 93524-7680 USA). J. Chem. Phys. 1994, 100(11), 7928-37
(Eng). The (2) 3IIg-A 301, system of B2 has been characterizedq for
the first time. A full rotational anal. of the 0-0, 0-1, 1-0, and 1-3
bands has been performed. The mol. parameters are compared with
recent high level theor. calcns. and show good agreement.
extensive perturbation of the upper (2) 3II; state by the (1) 3II; state
. was obsd. This was most clearly evident for v = 0 of the (2) 3
3 = /] 377 \state for the 10BUB isotopomer, which is split into components by the
Z) ; / interaction with v = 7 of (1) 3Il;. The perturbation interaction
U |exhibited a significant rotational dependence, which was interpreteq
as arising from a change in the Franck-Condon factors as the
/” /) & rotational contribution to the potential changed. A weak loca]
! perturbation was obsd. in v = 1 of the A 3Il, state for a crossing with
v = 2 of the a 5Z,- state. . -

C. A 1994, 42/ 16 .
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' 121: 43089v Nonadiabatic perturbations and fine structure!

splittings in the 1,2 3II; states of Bi: an analysis based on,

adiabatic and rigorous diabatic states. Manaa, M. Riad;,

Yarkony, David R. (Dep. Chem., Johns Hopkins Univ., Baltimore,

MD 21218 USA). J. Chem. Phys. 1994, 100(11), 8204-11 (Eng).

Nonadiabatic effects and fine-structure splittings in the 1,2 3,

states of B2 were studied. Adiabatic electronic wave functions Wa(J

311,) were calcd. at the MR-CI level. The interstate deriv. couplings-

(We(1 301g)|(d/dR)¥s(2 31I,)) were calcd., and used to construct

*rigorous” diabatic electronic states. The spin-orbit interactions

3 responsible for the fine—structure splitting in the 1,2 301, states were’
/7 m/((:/"£2¢(7 detd., as were the 1,2 3[Ig ~ 1 !I; spin-orbit interactions. These.
f bt electronic—structure data were used to det. the vibrational structure
of the 1,2 3II; states in both coupled adiabatic and coupled diabatic

[/{ Q states bases. As a result of an avoided crossing of the 1,2 3[I, states,

v ] the fine-structure-splitting consts. exhibit a marked geometry

/ Q ﬂﬂﬁﬂ/&"d/ dependence. The fine structure splitting consts. for the (1 31, v =
17 0-4) levels were found to be -4.2(-4.4), =3.7, -2.8, -1.8, and -0.83
cm-!, resp. The (1 3[l;, v = 0) value is in good agreement with a

recent exptl. detn. given enthetically. hile the diabatic basis

provides illuminating qual. insights into the electronic structure of

the states in question, the adiabatic basis is preferred computationally.

e A 199y, 14, NY
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124:70275w Emission ipeétra of the (i)izn'-(l)' @ transition |
of B;. DeRose, Michelle E.; Carrick, Patrick G.; Brazier, Christopher

‘R. (Phillips Lab./Propulsion Directorate, Edwards AFB, CA 93524—
7680 USA). J. Mol. Spectrosc. 1995, 174(2), 379-87 (Eng). Emission

spectra of the (1)1Z,*—(1)1%,* electronic transition of B, produced by

" discharging dil. mixts. of diborane followed by expansion through a corona

excited supersonic expansion source have been recorded and analyzed
for the first time. The spectra of the 0-0, 1-1, 2-2, 3-3, and 4-4

" vibrational bands of this transition will be presented along with their

rotational analyses. The mol. parameters that resulted from fitting the
data to a Dunham—type expansion will be reported and compared with
recent theor. calcns. -

C.A. 1996, 189, VG-







/ 9& ' 127: 322924¢ Benchmark calculations with correlated moleculur‘
wave functions. Part 12. Core correlation effects on the homo-
nuclear diatomic molecules B;—F,. Peterson, Kirk A Wilson.|
Angela K,; Woon, David E.; Dunning, Thom H., Jr. (Depax‘tmenti

Chemistry, Washington State University, Richland, WA 99352 USA). |

. Theor. Chem. Acc. 1997, 97(1-4), 251~259 (Eng), Springer. Using |

systematic sequences of the newly developed correlation—consistent core— l

valence basis sets from cc~pCVDZ through cc—pCV6Z, the spectroscopic |

consts. of the homonuclear diat. mols, contg. 1st row atoms, B to F, were

é U‘Z caled. both with and without inclusion of 1s correlation. Internally
¢y : )

contracted multireference CI (IC~MRCI) and singles and doubles coupled |
cluster (CCSD) theory with a perturbational est. of connected triple excita- |
y , z fw tions, CCSD(T), were investigated. By exploiting the convergence of the
m&p/ " correlation—consistent basis sets, complete basis set (CBS) limits were
estd. for total energies, dissocn. energies, equil. geometries, and harmonic |
frequencies. Based on the estd. CBS limits the effects of 1s correlation |
on D, (kcal/mol), r, (A), and w, (cm=1) are: +1.1, =0.0070, +10 for By; '

+1.5, —0.0040, +13 for C,, +0.9, —0.0020, +9 for N3 +0.3, =0.0020, +6
for O; and -0.1, =0.0015, +1 for F,. i zmieV

la, ) Uy
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{ 128:1455798 A correlation study of boron dimers and trimers.|

Howard, I. A.; Ray, A. K. (Department of Physics, University of Texas

at Arlington, Arlington, TX 76019 USA). Z. Phys. D: At., Mol. Clusters
1997, 42(4), 299-301 (Eng), Springer—Verlag. We have carried out ab
initio MO studies of neutral and charged boron dimers and trimers,
using a large basis set. Electron correlation effects are included through
the techniques of fourth—order many—body perturbation theory. Results
for total energies, geometries, binding energies, and binary fragmenta-
tion energies are presented, and where possible compared with published
results. Stabilities of the geometries considered are further studied
through a vibrational—mode anal. The ground state of B, is predicted °
to be a triplet; of Bo; a quartet, and of B2* a doublet. The ground state
of By is a triangular doublet, of By~ a linear singlet and of B3* a triangular |

|

N

singlet.
T e
55 ;5 éj,

CA- 1998, 148,V
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ersen, H. B.; Djuric, N.; Jensen, M. J.; Kella,D.; Safvan, C.P.; Vejby—-
Christensen, L.; Andersen, L. H. (Institute of Physics and Astronomy,
University of Aarhus, Aarhus, DK-8000 Den.). Phys. Rev. Lett. 1998,
81(24), 5302-5305 (Eng), American Physical Society. The formation of |
short—lived doubly charged neg. diat. mol. ions has been studied at a |
heavy—ion storage ring by bombarding singly charged neg. ions of By~ |
and C,~ by free electrons of well-defined energy. Structures are obsd. |
in the cross sections for detachment and fragmentation which are argued |
to be due to short—lived dianion resonances. The resonance energy of |

130: 130177b Doubly Charged Negative Ions of B; and C,. Ped- ’
i
!

By~ (~ 5 eV) is close to a caled. dianion ground—state energy and to the |

energy of some low—lying excited states of B,2~. The C.~ resonance |
energy (- 10 eV) is close to predicted excited states of C;2~ and‘
significantly above the calcd. dianion ground—state energy. From the
width of the resonances a lifetime of about 10~ s is obtained for these ;

@ Q fragile gas-phase dianions. .

} (74~
Ch 1999, @/Q A0



. B 128: 235350;: I.Vléari-box;(i energy-i;n B, and A],.cll;sters xié Q fur:c- ) :
= . [tion of the equilibrium internuclear distance. Ionov, S. P.; Kuz- (
i

‘\/ netsov, N. T.; Alikhanyan, A. S. (Spektr Research and Technological |
Center, Russian Academy of Sciences and Academy of Engineering Sci-
ences of the Russian Federation, Russia). Russ. J. Coord. Chem. 1998, -
24(1), 9-13 (Eng), MAIK Nauka/Interperiodica Publishing. A new
semiempirical formula is presented for calcg. the mean bond energy AE, -
per atom in boron and aluminum clusters B, and Al, (2 < n < «). -
Within the framework of the structural—thermochem. model, only a single :
const. parameter, namely, the relative chem. potential of B (Al) in the '
B, (Aly) mol., describes the whole B, (or Al,) series. This allows the |
calen. of the relative chem. potential for any (nth) member of this series.
Theor. ests. are made for internuclear distances in ground-—state Ca,, 1
.. Gag, In,, and Tl, mols. For the first time, an empirical formula is derived i
- __for the dependence of R, (BB) on the topol. factor of the B ters '
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131:107075 An ab initio molecular orbital study
of the electron affinity of boron clusters.
Takeuchi, T.; Yamamoto, M.; Kiuchi, M. (Nara
Women's University, Kitauoyanishi-machi, Nara 630-
8506, Japan). Nucl. Instrum. Methods Phys. Res.,
Sect. B, 153(1-4), 298-301 (English) 1999 The
electron affinities of boron clusters were studied
using ab initio MO methods to discuss the
phenomenon of clustered boron anions emitted durin
sputtering. Calcns. were performed at the
MP4 (SDQ) /CBSBS5  level. The calcd. electron
affinities of B, B2, and B3 were found to be 0.214,
3.66, and 3.20 eV, resp. These values are qual. |
consistent with the exptl. dat of sputtering yield
of B-, B2-, and B3-. '

C.H. 1999 15/
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F: B2 !
P: 3 ' f
131:107075 An ab initio molecular orbital study of |
the electron affinity of boron clusters. Takeuchi, !
T.; Yamamoto, M.; Kiuchi, M. (Nara Women's University,
Kitauoyanishi-machi, Nara 630-8506, Japan). Nucl.

Instrum. Methods Phys. Res., Sect. B, 153(1-4), 298-301 .
(English) 1999 The electron affinities of boron clusters
were studied using ab initio MO methods to discuss the !
phenomenon of clustered boron anions emitted durin
sputtering. Calcns. were performed at the :
MP4 (SDQ) /CBSB5 level. The calcd. electron affinities of
B, B2, and B3 were found to be 0.214, 3.66, and 3.20 eV, ;
resp. These values are qual. consistent with the exptl.
__dat of sputtering yield of B-, B2=, and B3=._ |

£.2.1999, 131
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134: 9596s Quasx—classxcnl determmahon of electromc energles [ ‘

and vibration frequencies in boron compounds.

Levan; lLezhava, David; Tsagareishvili, Otar (Laboratory for Solid State ;
Physics, Department of Physics, Georgian Technical University, Tbilisi, |
Georgia 380075). J. Solid State Chem. 2000, 154(1), 148—152 (Eng), !
Academic Press. A substance is a quasxclassxcal system in the sense of f
the Maslov criterion. The interat. potential is an algebraic function of :
distance in the first quasiclassical approxn., and mol. or cryst. electronic !
structure is obtained by solving the secular equation in which matrix |
elements are expressed by vols. of intersections of the classically acces- !
sible areas for electron states of atoms. The quasiclassical ests. of electron !
orbital energies and vibration frequencies for diat. mols. B,, BC, BN,
and BO are found. The band gap of 0.14 au was established as a r result
of the quasiclassical calens. of the d. of states for h—BN layered crystal
(c) 2000 Academic Press. _ _ . e
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135: 127379s An analysis and implementation of a general coupled |
cluster approach to excitation energies with application to the}
B, molecule. Hald, Kasper; Jorgensen, Poul; Olsen, Jeppe; Jaszun-;
ski, Michal. (Department of Chemistry, University of Aarhus, Aarhus,!
DK-8000 Den.). J. Chem. Phys. 2001, 115(2), 671-679 (Eng), American’
Institute of Physics. A general scheme is presénted for the calen. of
excitation energies using the std. coupled cluster hierarchy and a simple
implementation is described for the higher std. models. An error anal.'
is performed to find to what order excitation energies in different coupled
cluster .models are correct. The anal. includes both the std. coupled
cluster hierarchy as well as the approx. models and considers excitations
to states that are dominated by one, two, and three electron replace-'
ments compared to the ref. state. Calcns. are presented up to the'
quadruple excitation level for the open shell B, mol. using an excited’
closed shell state as ref. state to emphasize the usefulness of the order;
anal. The. coupled cluster excitation energies are compared to full CI'

_results. . . S S I R
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F: B2 |
P:3 |
135:37388 A systematic theoretical investigation of the valence |
excited states of the diatomic molecules B2, C2, N2 and 02|
Muller, Thomas; Dallos, Michal;, Lischka, Hans; Dubrovay, Zsofia; |
Szalay, Peter G.  Institute for Theoretical Chemistry and Stmcmmlf
Biology, University of Vienna, Vienna, Austria. Theor. Chem. Acc. |
(2001), 105(3), 227-243. in English. :

A quant. survey on the performance of multireference VR), |
CI with all singles and doubles (CISD), MRCISD with the Davidsonf
correction and MR-av. quadratic coupled cluster (AQCC) methods for a |
wide range of excited states of the diat. mols. B2, C2, N2 and O2 isi
presented. The spectroscopic consts. re, me, Te and De for a total of 60
states have been evaluated and critically compared with available exptl, J

—
/’




data. Basis sct extrapolations and size-cxtensivity corrections arc)
essential for highly accurate results: MR-AQCC mean-crrors of 0.001
A. 10 cm-1, 300 cm-1 and 300 cm-1 have been obtained for re, oc, Te.
and De, tesp. Owing to the very systematic behavior of the results|
depending on the basis sct and the choice of method, shortcomings of
the calens., such as Rydberg state coupling or insufficient configuration :
spaces, can be identified independently of exptl. data. On the other!
hand, significant discrepancies with expt. for states which indicate no!
shortcomings whatsoever in the theor. treatment suggest the rc- |
evaluation of exptl. results. The broad variety of states included in our
survey and the uniform quality of the results indicate that the obsd. .
systematics is a general feature of the methods and, hence, is mol.-
independent.
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135: 231940d Analytical potential energy functions of the neu- |

tral and cationic B,. Yang, C. L.; Zhu, Z.'H.; Wang, R; Liy, X. Y. |

(Department of Physics, Yantai Normal University, Yantai, Peop. Rep. |

China 264000). THEOCHEM 2001, 548, 47-52 (Eng), Elsevier Science |

B.V. Ab initio quadratic CI calen. (QCISD) and 6-311G"* basis have !

been used to calc. the equil. geometries, potential energy curves, spectro- |

) scopic dissocn. energies of the ground and low—lying electronic states of |

— Bzand B,*. The correct ground state of B* is detd. by using the potential |

M . /LW/ energy curves and optimization calcn. at the same time. The dissocn. !

limits of these states are induced by using the principles of resoln., {

direct product ‘and redn. of group representation and reversibility for the |
Qf @e microscopic process. The anal. potential energy functions of these states
/ / have been fitted with Murrell-Sorbie potential energy function from our

'y 6 / ab initio calcn. results. The spectroscopic data of each state are calcd. |
0 ﬂll ﬂ / . %ﬂ ﬁ{ through the relationship between anal. potential energy function and
; spectroscopic data, and compared with some other theor. data and exptl.

/0OZ{ ’ 1/ /%6 ﬂ'{  data available from the expt. at present.

%/M'Z/// Ve - ‘t@é;_ .}) )
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135:231940d Analytical potential energy functions of the neu-
tral and cationic B,. Yang, C. L; Zhuy, Z.H.; Wang, R.; Liu, X. Y.
(Department of Physics, Yantai Normal University, Yantai, Peop. Rep.
China 264000). THEOCHEM 2001, 548, 47—52 (Eng), Elsevier Science
B.V. Ab initio quadratic CI calen. (QCISD) and 6-311G** basis have
been used to calc. the equil. geometries, potential energy curves, spectro-
scopic dissocn. energies of the ground and low-lying electronic states of
Bz and B,*. The correct ground state of By* is detd. by using the potential

M / %W energy curves and optimization calcn.’at the same time. The dissocn,

e, %e,

limits of these states are induced by using the principles of resoln.,
direct product and redn. of group representation and reversibility for the

microscopic process. The anal. potential energy functions of these states
have been fitted with Murrell-Sorbie potential energy function from our

; ab initio calen. results. The spectroscopic data of each state are calcd.
. M/LL{/ - & ﬁ( through the relationship between anal. potential energy function and

CR.2601 135 474

spectroscopic data, and compared with some other theor. data and exptl.
“ data available from the expt. at present.
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