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LT T TIATB12. " Cocronmin onextporion 5 moneryde Cp Gle-

Qeie i ."‘menti Enrico. Electronic states in the C, molecu”
e COf + Yo W, Amer. Chem. Soc», 1961, 83, Ne 22, 4501—4505 -
Y (amra.).—Paccaritansr  caMocortacopannsie MO JIKAO

T imonerymst Cy- pa ocmonmoro S °E - 1 moaysaenmoro

b 512+-cocro;mnﬁ.:'I{pox\m TOro, Ge3 caMoCOraIacoBANIA Hai-_. ... __. .
, -npeosr MO JIKAO must cocrosinmii lAg I BTOpPOrO BO30Y:K-

*IleHHoro IEZ-COGTOHEIUI. Omemensl IOJIOJKEHIsI HEHTPOD

~rsecTt nu3mux 3I- Ul-cocroammit. Basmemnnvm GymK-—.. .. .
,OUAMIL  CAY;KaT cJjeiiTcpoBcKie OpONTH ¢ ofiHAa- .
----:KOBHMH  OpOHTanpmmMm  oxcmomenTami. . Momexyma . . . ...

: cunTaeTcs Jnneiigoll, pumnnt caseii CC B3ATH PAaBOLIMIT

. _......1,28 A, mnesaBucnmo OT ~ 9JIGKTPOHHOrO COCTOSIHMS. . . _ ___ -
- O0Cy;KAaIOTC BO3MOJKHLIO II3MCHCHIISI XapaKTepa cBsaeil
{IPH OEPeXOfie MOMEKYJL B BO30YACHHOLC COCTOSHMT. ... .
| o M. Anmayon :
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"= Electronic states_in the C, molecule. Enrico Clementi

(Univ. of Chicago). J.Am. Chem. Soc. 83, 4501-5(1961);

- cf. CA 54, 2849b.—SCF-LCAO-MO wave functions for the -
. lowest 3%, state and for an excited !'Z,* state of C, are re-
-:-ported. All 24 eclectrons are considered in this computa- ----- -

tion. For both states, an internuclear distance of 1.28A.

iy is assumed for each of the 3 bonds in linear C;. Diagrams

giving a pictorial representation of the MOs are given.

..LCAO-MO calcns. are also reported for a 1A, and other_. _

13+ states. The variation of the character of the bonds be-

__tween the different states is discussed. Estimates of the

centers of gravity of the 2 lowest 3r and !r states are made.
__Itis concluded that the ground state should be 'E, . :
H. Jaffe ™
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% 9B30. OacKTPOHHBIE COCTOSIHMSI B MoJckyae Cy Cle-|
¥t ="menti Enrico. Electronic states in the C; molecule.[”
: i I«J. Amer. Chem. Soc.», 1961, 83, Ne 22, 4501—4505 (aur..)
- ewiweeoof CamocornacoBanubiM MetogoM MO, ABJsIOLHXCS JHHEN-
(Hoit koMmGmHammeit ¢-umnit Cneiitepa, paccuntana asneprus
JilecATH pa3/HYHBIX 3JIGKTPOHHBIX COCTOSIHIIT MOJIeKyJabl Cyb------
MpH JnHeiiHOM pacnoJioXReHHH aToMoB. Ilpn pewenun - xau-;
inofi 24-3/1eKTPOHHOIT 3aJaul CAeJanbl Clefyiomne NpHGAH-} - - -
7enns: 1) He yuHTBIBamiCh BO30YXKIAEHHbE AaTOMHbLIE CO-
lcTosinus; 2) He BKJIOUEHO KCHGurypam. p3auMopeiicTsie;--- - - -
!3) pacueT KaK OCHOBHOTO, TaK H BCEX BO30YKIEHHBIX CO-
[CTOSIHHIT TIPON3BE/ICH NPH OJHOM H TOM XXe 3HaueHHH pac-; - - -
{CTOSIHHSI MEXKAY JABYMsI COCEJHHMH AaTOMaMH, paBHOM

\
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‘nbm ABaseTCs 35*.cocrosmme ¢ énex'rvpoxmdﬁ AK‘omburvyba-,
‘mmeit 102103202267362302402402502 Inf 1= 1 moaHoil anep-
rueit —150,84363 aT. ex.; sHeprunm BO30GYHAEHHS COCTaB-!
AsOT B 3NektpomsBoabrax 0,5 (B cocTOsHHH 1Ag);l
Al,0(122'); 3,5(310,); 4,6 (0,); 4,2(3M); 5,2 (MI,);:
9,0(2E}); 33,0(123). ' ~ C. Berumnkun’
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Spectroscopy of carbon vapor condensed in rare-gas matrixes 1969
at 4 and 20°K. I. W. Weltner, Jr., P. N. Walsh, and C. L.
Angell (Union Carbide“Res Inst = Tarrytowi; X Y.) " T. Clem.
PEys™ 40(5), 1299-1305(1964). The mols. vaporizing from

3G h-H 900k s

L.

" Tetce., are formed, causing the appearance of many new bands-in

—-sibleappearance of Cyin its '2,* ground statein Neand Armatrixes

B T96Y- 60

graphite at 2300-600°K . were trapped in Ne, Ar, and Xe matrixes
at 4 and 20°K. The near-ultraviolet bands of C;, beginning at

2' 4050 A. in the gas, were observed in the absorption spectra of

these matrixes, but shifted to 4057 A.'in Ne, 4102 A. in Ar, and
..4226 A. in Xe. The Ne spectrum is strikingly similar to low-. ...
temp. gaseous spectra, including cometary spectra, but the matrix
bands occur in groups about 100 cm. ™ wide. The infrared spec-.
trum yields a strong band at 2038 cm. =" in Ar (2042 cm. =Y in Ne)
‘which is assigned to v3'’, the asymmetric stretching frequency of . .
C;in the ground electronic state.  When the Ar matrix is allowed ’
to warm up, diffusion occurs, and larger carbon mols. Cy, Cs, Cs,

the infrared. The Swan bands of C; are observed in Ne and Ar
‘matrixes, but only after some annealing of the matrix has oc-—"""
curred by warming. The vibrational frequency ‘of C, in the .

——excited 31y state in a Ne matrix is 2094 cm: =1, exceeding the value—-—

found in any other matrix or in the gas (1750 ecm.™'). The pos-
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is discussed briefly.  II. William Weltner, Jr., and Donald
McLeod, Jr. Ibid. 1305-16. The vaporization of 13C-sub-
stituted carbon has established the isolation of C; mols. in the'
matrix and the assignment of the »;'’ frequency observed in the'
infrared spectrum. A vibrational analysis of the near-ultra-
violet spectrum (the well-known 4050-A. gas bands) of C; trapped

in 2 Ne or Ar matrix was carried out. The presence of a large, |

Renner effect (¢ = 40.566) in the bending motion in the excited
state of this M, < X Z,* transition was confirmed. Infrared
and fluorescence spectra also support the assignment of a low!

bending frequency (~70 cm.™!) in the ground state as recently.

-proposed by Gausset, et al. (CA 60, 128k). Then the following

vibrational frequencies apply: 'Il. state n' = 1125 cm.™},”

vy' = 305 cm.7}, p' = 2; 12, ground state '’ = 1235 cm. ™},
va'! 2270 em."Y(?), »'' = 2040 cm. ! wy'is still doubtful because

it does not yield thermodynamic functions for C; which agree

with those derived by mass spectrometry. The f number (oscil-
lator strength) of the 0-0 band is ~7 X. 10~* in a Ne matrix.
The properties of a long-lived emission (lifetime = 0.02 sec. in
Ne) at 5856 A. indicate that it is the 'II, — 2% transition of Cs.
Another, rather unpredictable, system of baiftls near 4200 A.
was also seen in absorption and emission, but the mol. producing
.these bands was not identified. An-attempt was made, via a

linear chain model, to assign the stretching frequencies of the ’

larger carbon molecules, Cy, ..., Ciz, Which were observed in the

e T e eolidostate diffusion was allowed to occur. RCJQ
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6 0168. KoacGateabnbie  aeopMauiOHHble M BaJjgeHT-!
nble yactors! cucreM Cy, Cs 1 Co. Sanborn Russell Ho—————

Vibrational bending and strefching Tréquéricies forC;, Cs:
and Ce. «J. Chem. Phys.», 1968, 49, XNe 9, 4219—422]. ;
(auria.) -
+.5 Cocrapsiena -Taanna w4HCAEHHBIX 3uaueniuil yacTor 1e- -
. _‘v ‘(hopMauHOHHBIX ‘KoaeOanHil, .COOTBETCTBYIOUHX JAHArOliadb- |
| & HBIX .CHJIOBBIX TMOCTOSINNLIX, 3JICKTPOHNLIX KOHQHrypaumii i —
MPOLCHTIIOTO COACPXKAHMHST Tg-3JCKTPOIOB B OMHOIl CBSA3N
o s e e e
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B 16-TH TpexaToMubIX JHICHBIX MOJeKynax i Homax. ITo
. JaHHBLIM TabJHLB!I MOCTpPOEHa MJaBHas KpHBAsi BO3pacTaHus:
* iepopMaLHONOIT CHIOBOI MOCTOSIHHOIL ¢ BO3pacTalueM Ha-
3BaIIOr0 MPOLEHTHONO COACPIKANMSL. DT MOJCKYJBl 1 HOHBI|
conep:Kar yrJaepod, a3oT M KHCAOPOA M HX Ae(opMauHou-,
Hble CHJOBGIC MOCTOSIHHbIE OBLMI HCMOJIb30BAHBI B KauecTse,
HCXOAHBIX TPH OMpeleseHii TaKHX 2Ke CIVIOBBIX MOCTOsIH-!|
HbIX B Juneiinbix uenoukax Cg, Ci, Cs. B sToil mocienosa-'
_TCABHOCTH TAaKXKE BO3PACTalOT CHJIOBBLIC NMOCTOsIHHBIE H Yac-;
“ToTH AcOpMalHOHNBIX KoJeGanuii ¢ BO3pacTalieM g-Xa-i
‘pakTepa cpsiseil. BbIumCICHBl TAKXKe YaCTOTHl BaJCHTHBIX:
KoJeOaunit sTux cncreM. OHII rOpa3fo BbILE YacTOT Ae-:
. (hopMaIHONHBIX KOJeGamHil i MaJo UYBCTBHTC.bHbL K SJCK-|
TPOHHOIT_CTPYKTYpC. _ M. A. Kosuep: .

)
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OTHOCHTEAbHAS YCTOHYHBOCTD "MHEHHBIX M IHK-.

{4ecKHX KOHGHrypawnii CHCTEeM, COAEpKALNX uempe
aToMa asora, yrjaepoja MK KHCJIOpOJIa

piuy E.M, Karan I 1, Karan I'. M. K. ctpykrypi. .

— Xummi», 1969, 10, Ne 4, 636—705

B pamkax pacumipennoro merona XIOKKeas € napbupo-ﬁ
BamieM MC/KATOMIUBIX pAacCTOSIHHT M BaJCHTHBIX YIJVIOB |
paccunraum SHepriil Pas/MuuLIX  KoHQurypauwit cucrem
C4 4H4, N4 i 04 C ZeTaJblibIM anaJi3oM JHHellHoll, KBaa-
patudi, NpsMOYTOAbNOil 1 TeTpasapHy. ¢opm. Haiizeno
CXOACTBO B OTHOCHTCJLHOI YCTOMYHBOCTH KOHQUTypaumi
cucres CgHy 11 Ny (a Taxxke C4) H CyUICCTBCHIBIC OTJIHMIS
B crpoemni cictemst Oy, IToayuenlibie pesyabTaThl coraacy-
JOTCSl C H3BECTHBIMH OMBITHBLIMH  JAlHBIMH Il TO3BOJSIOT!
ciaenaTh pAA NpeAcKasamiil, KacalolHXCsl TeOMETpPHr cic-:
TeM X4 I HX MarHHTHBIX CBOIICTB. Pesionme

- (,45,
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OTHOCHTCABHAN YCTOMUHBOCTL CHCTeM Tiia Xz~

{# X; B cBOGOAHOM H KOOPAHHHPOBAHHBIX COCTOSTHHSAIX.

k jlIyctoposuuy E. M, Karau I'. H. B ¢6. «Teopust’

i [ 3JIeKTPOIT. "0B00UeK "dToMOB "1 MoJeKy1». Bumbuioc, «Mun-
i ' THew, 1971, 249—251- (pes. anra.)

{ B pamkax pacumpentoro MeTofa Xiokkess ( € BapbHpO-

m’l BaHHEM MeXAaTOMHBIX PAaCCTOSHHIT H BaJEHTHHIX YIJIOB) _pac-

J/\. cupTabia_3HEpriiH_ Pa3JHYHBIX = KOHGurypauui cucrem C,,

. i C4Hy, Ny n Of. TlpoBeneH AeTasbHbll AHAAH3 [JS JIHHEH-

# { Vo M
. | STBI;~KBaAPaTHLIX; NPAMOYroJbHBIX H TETPasApHY. (opM.
i ' TTosryuennble pe3ysIbTaThl XOPOLIO COTJIACYIOTCSl C IIMEIOLIH-

—— —————— ' MiHCsl KCIepHM. JaHHLIMH. BhiBelen psl nmpeAcKasaHuii, Ka-

caloLHXCs re.gme‘rpml cicreM X; H 11X Mard. CBOIICTB. i
4 P, .
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,935752n ~ Structure and properties of high temperature species’....__ _

rglated to ablative re-entry and solid propellants. Weltner, '
. ..."William, Jr. (Dep. Chem., Univ. Florida, Gainesville, Fla.)."
‘ U.S. Nat. Tech. Inform. Serv., AD Rep. 1971, No. 7333(7, 18 pp.i
: (Eng). Avail. NTIS. From Govt. Rep. Announce (J.S.):
77771972, 72(2), 50.  The report describes ESR and opticai spectro-i 7T
scopic investigations of high-temp. mols. These species have!
~-all been obsd. while trapped in solid Ar or Ne near 4°K, i.e., by -—— ==
using the mtﬁx-isommok. investigated,
-.and the spectroscopic method employed, are: C mols. Cy G- - -

Cs, C..L' and their oxides G;0, C;0, in the ir; rare-earth diat. and '
_.trjat. oxides in the ir and viSiBIe regions; alkaline-earth diat. T

fluorides ¢, CaF, SrF, BaF in ESR; diat. hydrides BeH; |

L(gﬂ, CaH, rH,’EaiI, ZaH, CdH, HgH, PdH in ESR.  Con- |

-, "\ tributions were also made £o the fheory of spin-doublifig in mols. [~
: @and to the theory of polytrypism in solid SiC, _ '

; : | » L el
_CA Y32 _.w <2
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" Spectroscopy of carbon molecules. IV. Ci, Cs, Com

’ 4
( y). Weltner, W., Jr.; Thompson K.R.; DeKock, R. L.
¢, Fla.). J. Amer__
" Chem. Soc. 1971, 93(19), 4688-95 (Eng). The C mols. C;, C;,

(Dep. Chem., orida,
Cs, and perhaps C, were formed in Ar matrixes by the reaction’
of C, Cy, and C;. Highly enriched 12C graphite was, vaporized to
form the isotopically substituted mols. Anal. of the ir spectra

of *pure’’ and mixed-isotope mols. made possible definite vibra-

tional assignments for the Z.* frequencies. For 12Cy, 1*C;, and
12C, these are 2164; 1952, 1544; and 1997, 1197 cm™, resp.
The data on each mol., including mixed-isotope species, were
used to cale. stretching force consts. C, had a strong C:G outer
bond with f = 16.5 mdynes/ A, in general agreement with theory.

Thé force consts. for the 2 outer bonds of Cs were reliably detd. . ——

to be 11.9 and 8.1 mdynes/A. Larger C mols. were formed but:




|

. M. Dismuke, K. I; Weltner, W, Jr.. (Dep. Chem.,

o 'Florida, Gainesville, Fla.). Astrophys.J. 1976, 204(1, Py 1, -

301-10 (Eng). A carbon mol. formed by () the pholulyt,
~ dissocn. of CsHz and (ii) the evapn. of graphite, and trapped .
4°K in solid neon and argon, was identified as Cs on the &;u:«.i». i
"ESR and optical spectra. The following mol. consts. un
predicted for gas-phase Cy:B311, or B32u=:To = 19564(50) cin 1, 4,

7976

et -) 84: 157689p The tetraatomic carbon molecule. Geaham, W

'

= 2100(10) em-Y; A3 To < 6000 cm-b; X%y v = 217005) (v _ _
<y = 0.128(3) em-l, " = -0.0006(2) em 1, g1 = 20014,

1A L (03C)| =,29'6(5) MHz, )

fusis) &

;A NE S w2l | ,
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Weltner William Jre.

SpectroscoPy.Diskussions

51;jfZ:ZiL£Z/ tag.Dbsch. Bunsen Ges,FPhys.
Chemn. West-Berlin, I977.
Exstended abstr.serlin,
S8y 164=169.

(eter . 710 4
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@a/oz‘a:,/ Satish K. ,

Futsscrmpo-
b il et al.
L/Cx A, Mass Q/M&Z’Zoﬂz_

(G4 8) 7980, 84, 49557,
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15634, Crpykryps knactepa Cs. Whiteside 5
bert A, Krishnan Raghavachari, Defrees '/
Douglas J, Pople John A, Schleyer Paul
von R. Structures of .Cs «Chem. Phys. Lett, 1981, °

" 78, Ne 3, 538—540 (anr.)

Hesmmupuueckunm merogom GCIT MO JIKAO c yueToM °

goppensau. sueprun (K9) B paMkax TCOpIH BO3MyLIEHHIT
| MpOBeJieHBl PACuCTBl SIEKTPOMIOTO M TCOMETPI. cTpoe- |

3 i
1\/3
l'

I Ir

e
4

/C\z\ .
C

HHsL YIJIEPOAHOrO aTOMHOro Kiacrepa C4.  PaccMorpenH |
aunefmas crpykrypa (I) u ABe UHKMY. CTPYKTYpHL (g
u I11). PaccMoTpenue psia Jp: CTPYKTYp (TeTpasnpnq.,’:
TJI0CKOIf npsmoyronbnoi'i,' TpurOHaanoﬁ) NnoKasano, uro ‘
OHH 3HAUHTEJHHO MeHee BBIFOAHBL IO SHEPTrHH, UM I—IIL. -
PacucTHl TPHIIETHOTO OCHOBHOTO COCTOSHHS I npoBenenst

B paMKax (opmaju3Ma HEOrpanHueHHOro Meroxa Cccr,




11 % III HMCIOT CHHIJIETHOE OCHOBHOE COCTOSIHHE. Hiaplgg)- :
HaYanbHO TEOMETPHIO ONTHMH3MPOBaJH B Gasuce 3-2 ¥
3aTeM NPOBOAMJIH OJHHOYHBIE PACUCTH B COOTB. MHHH] yH ;
Max ¢ GasucaMu 6-31 T® u 6-31 I'd* pas ouenks pot }
noasipusan, d-g-uuit B CTaOHAN3AUHH Pas/HUHBIX grp){fg;‘ i
Typ, Aanee CTPYKTYpPH YTOUHSJIH ONTHMH3aUHEH B asxac_
6-31 T®* u npH MOJYYCHHBLIX FEOMETPHAX NPOBOAMJIH P

yer. K3. 3acejeHHOCTH TIePEKPBIBAHHA U ,pacctmra}m:::. ;
AMHHB cBsizell ykasmBatot, uro B II m III 7t-37eKTpPO Ly
IeN0KanH30BaHK No Beeft Mojexyne. Bes yuera moJspH- |

3all. ¢-limit B npnGmukennn” CCIT 1 oKasbiBaercs HaMHoO-, |
Tro craGuabhce, uem Il n III, o;nako yxe  BKmouemme | -
d-d-uuit 3HauuTeabHO npuGanxcaer Il nmo crabuabnoctn
‘K I, a yuer K3 npusoaut x BHIBOAY O IOYTH ORHHAKOBOJ
crabmabioetn I n I (III  gamke  craGuashee I Ha) |
0,7 Kkaamonn) .y smauntessno cGmukaer I1 no SHEprHH
¢ I HI (AErr—111=29,5 kkan/Moab). OkonuaTesabnast
OUEHKa oOTHOocHT. sneprux I u IIl nanma na ochope pacqy
tera ameprun peakunn [ (3Tg~+CHa(*Ar)~I1(14,5) 4 |
+CH:(*B1) B npemnonoxennn, uTo OWNOKH B . OTHOCHT{ *
SHCPTHAX CHHIVIETHOI ¥ TPHIJNETHOl CTPYKTYp B3auMmHo]'!
KoMIeHCipyloTes. K3 sKcnepHM. SHCPIHH  CHHLVIET-TPIm- - |
Jerioro pacwenaenna CHp (11 xxan/Moab) caeayer, uro
omraetaAn  crpyktypa Il -momxkyna  OuiTe  cTaGiuibhee—

TPHILIeTHO cTpYKTYpH I Ha ~6 KKaJ/MOJIB,
. bBarg
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96: 190036u Anomalous chemiluminescence in reactions of

alkali atoms with tetrachloroethylene and tetrafluoroethylene,

Balling, L. C.; Wright, J. J. (Dep. Phys., Uniy. New Hampshire,

Durham, NH 03824 USA). Chem. hys. Lett. 1982, 87(2),

139-40 (Eng). Intense chemiluminescence at 4100-5500 A was

: obsd. in diﬂ‘{mion flames of alkalj vapor burning in C:Cly and

%M )ﬁ’ C:Fy. The emission spectrum is not consistent with the known
emission bands of C, and js tentatively identifieq as emission

from excited Cy radicals,
C/MW

Uenyerapitec
®
CoA. 198 36 AL
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13 B1293. Anomanbuasi - XemiLuoMHHCCUSHUHA B peak-’
UHAX ATOMOB L(EJOUHBIX METamIon C C.Cly n CoFs. Bal-
ling L. C, Wright J. J. Anomalous chemiluminescen-’
ce in reactions of alkali. atoms with C.Cly and CF..
«Chem. Phys. Lett», 1982, 87, Ne 2, 139—140 (anra) -

HUuTencHBHAg XCMHJIIOMHHECUEHUHsT B obmactn 410—
550 my B Anddyauonnsix miamenax Li, Na, K, Rb 1 Cs
¢ CoFy n K u Cs ¢ CyCly npeapaputespHO rnpinicana

" HCnyCKaHuio__pajlKasion Cs. L P, B.

Y 8P, /G 73
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C, | /984,
Kithnrel W, @@%E

44y, et al,

2wowemp. . /9/7,%5’ Chem. (%t,%/@j

Cmpyrm. [Gg3, 463, ¥, 6Y/-6Ys
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| Kifnet W, Cey £,
Ay, et al.

Sodetp- L phig. Chem. (DRR)
P2, 943, w3, Chy-g4s
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Kirhned W, ey L.,
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2@&2@/}7/. % Dhegg. Chem. @ﬁ% j/
Cmpgkm-1gg 2,°426. 3 ,\/j/ YL,
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17 51046.  Bausinue KOppeAsiUMOHHBIX MNONPAaBOK  Ha

OTHOCHTEJbHYIO CTAOHJALHOCTL KOHpOpMaumii monekyan C,.
Hemyxun A. B, Olemeutnen A. .M., Kofcchm

‘KoB A. U, Ctenaunos H. . IlTonsakos B. HU.

«Teop. H 3KCHECPHM. XHMHS.», 1983,' 19, Ne 6, 715—719

ConocraBJieHbl SHEPTHH JHHEITHOI reoMeTpHyY. Kondurypa-
UHH (TPHMJIETHOE COCTOSIHHE) H POMGHHY. KOH(HIypauuH

,(CHHFJIGTHOC COCTOSHHIC) MOJIEKYJIbI C4, pacCuHTaHHbLIe B

ecwm %ﬂw%

oyt

v[( 5] -

X /98Y 19 i

npuGanxennsx Xaptpu—®Poxa (Xd), KoHHrypal. B3au-
mozeiictsist (KB), no muorouactuumoit Teopui BO3MyiLe-
it (MUTB) Meanepa—Ilneccera u MHOTOKOH(HIypal.
(MK) wmertopom CCII. HcnonbsoBan MHHHM. 6asuc
OCT-3I'®, nossossOuHil yAOBAETBOPHTENBHO BOCIpOH3Be-’
CTH pesyabTaTul pacyetos Metosamn CCIT y MYTB " Go-
JIee yCOBepUIEHCTBOBAHHLIX Ga3Hcax. Bce BapHaHTHI, Kpome
MUTB, npusoasr k BLIBOAY O GOJblIeil CTaGHABHOCTH -
HeifHOlT (opMbl 'MoseKybl. Ananu3s pesyabratoB- MUTB o
2-M u 3-M nopsakax TIOKA3LIBAET, YTO CXOAHMOCTbL psizoB
TCODHH BO3MYIIEHHIT N/0Xasl, 0coGeHHO aas TPHIIETHOTQ
COCTOSIHHSI JIHHEIIHOM (opMbI. A. B. Hemyxun
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/ 100: 571058 Effect of correlation corrections on the comparative
stability of conformations of the carbon (Cq¢) molecule. Nemukhin,
A. V.; Dement'ev, A. I; Kolesnikov, A. L; Stepanov, N. F.;
Polyakov, V. I. (Mosk. Univ., Moscow, USSR). Teor. Eksp. Khim.
1983, 19(6), 715-19 (Russ). The energies of the 34" and 14" states
for linear and rhombohedral configurations, resp., of the Cq mol. were
caled. by the Hartree-Fock method as well as by correlation
approxns. i.e., MC SCF, CI, and many-body perturbation theory. In
all calcns. the same minimal basis set wae used. The results indicate
that the ground state of C¢ corresponds to a linear configuration.

oy W coomo ot
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£ 9J1142. Hsomepwt u suepruu Bo3Gyxaenus C,. Iso-'
mers and excitation energies of C,. Magers DavidH,
Harrison Robert J., Bartlett Rodney J. «J. Chem. Phys.»,
1986, 84, Ne 6, 3284—3290  (amrn.) Mecro xpamenis
T'TIHTB CCCP
MeTonaMi CBSI3aUHBIX KJI4CTEPOB H MHOFOYAaCTHUHOMN Teo-
pun Boamywenuit (MUYTB) muccaegoBanbl poMGuueckas u
JIHHEeHHast CTPYKTYpPH MoJsickyasl C;. PoMOHY. ocHOBHOe cO-
CTOfIHHE ¢ 3aMKHYTOit oGonouxon 'A, maiizeno Gosee cra-
OHJBHBIM, ueM cocTosiHHe 3% — JuHefiHOro H30Mepa, Ha
5 kkaa/Monb. Teopernu. cmekTp amHefinoit Mosexyas C,,
TEM He MeHee,  COIVIACYeTCsi € 3KCMEPHM.  3MeKTPOHHEIM
CNeKTPoOM. PaspelueHublii 3/1eKTPOHNBIT NEpeXox B PoMGHy,
LZZ' MOJleKyJe JIeXXHT B TOi e 06/JacTh CNeKTpa, YTO H B
ﬂ # JIHHEAHOA MoJleKyJe, NOITOMY, BO3MOXKHO, 06a H30Mepa
COCyLUCCTBYIOT M RalOT BKJMajd B SKCHepuM. cnektp. IToay-
YEHHLIC pesyJbTaThl  COMOCTABJCHH  TaKikKe ¢ IKCNEPHM,
cnektpamn 1P mnst MoJeKyJs, H30MHPOBAHHHIX B TBEpAOit
MaTpuue. C HCNONb30OBaHHEM . aHAJHTHY. 2-TO TIOPSAKA Me-
Toaa MUTB onpenesienn KoseGaTenbHEe 4acTOTH pom6uy,
H30Mepa., ) H: ‘B¥B.

/986, [6nG :
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19 B1063. "V3omepsr 3Heprun Bo36yxneHns Ci.
Isomers and excitation energies of C,, Magers Da-.

vid H, Harrison Robert J., Bartlett Rodney J. «J.

Chem. Phys» 1986, 84, Ne 6, '3284—3290 (aum) Mec-
To xpaueunst I'TIHTB cccp <

MeTonoM MHOroO4acTHYHOIl TEOPHH BO3MYLICHHIT (M'-ITB)
H B npuOaHxeHHH cBs3anublX KJaactepoB (CK) c mcnoss-
30BaHHEeM JBYX3KCMOHeHTHOro G6asmcHoro HaGopa ¢ moJs-
pH3al. ¢-LUHSMH PacCyYHTaHbLl SHEPrHH JHHENHHOH H poMOHu.
reoMerpHy. Koudurypauun c moiekyam Cy B oranune or
npeAlIecTBYOUHX pacueroB B paMkax MUTB  yurtenn
TpeX- H uYeThlpeXKpaTHble BO30YXKAEHHS MO OTHOLIGHHIO K
HCXOJHOIT XapTpH-(hOKOBCKOIl Kondurypaunn. IloarBepik-
JIeHO, YTO YueT 3JEeKTPOHHOIT Koppeaswsn no MUTB, a
Takke B npHOMHzeHnn CK nNpHBOAHT K 3aK/IIOUEHHIO O
GoJsiblreil  cTaGHALHOCTH POMGHY. KOH(HTYpaUHH: 3SHEprus




cocTostiust 'Ag pomGa Ha 5 KKaJ/MoJb Hixke 3HEPTHH Cco-
crostiust 3.~ Jmueiioit opmbl. Tem He MeHee, OUEHKH'
AJSt SHEPrHit BO30OYXKJACHHBIX 3JCKTPOHHBIX COCTOSIHHIT I
YacToT rapMOHHY. KoJieGaHHil MPHBOAAT K JyuuleMy corJa-
CHIO C OKCNepHM. AAaHHBIMH AJs JHHeitHoit ¢opmbl. Tlpen-
TI0JIOJKEHO, YTO B paMKaX Ap. MCTOAHK JHHeiiHasi KOHpH-
rypauHst MoxeT oxasatbcst GoJjiee cTaGHJBHOI.

= ; A. B. Hemyxun
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' 104: 174946u Isomers and excitation energics of tetraatom:,
carbon molccule. Magers, David H,; Harrison, Robert J.;. Bartl
Rodney J. (Dep. Chem., Phys., Univ. Florida, Gainesville, FL 3%}
USA). J. Chem. Phys. 1986, 84(G), 3284-90 (Iiny). Coupled-clus:
(CC) and many-body perturbation theory (MBI"F) studies of *
rhombic and linear structures of Cy are reported.. For ench jsoy
the clectronic spectra is obtained, and comparisons are mede s

exptl. matrix-isolated ESR and electronic spectra. The closed-sh;

M , a m 'A; rhombic ground state is more stable than the 33 stats of th
lincar isomer by 5 k cal/mol at the highest level of calen. perform:s

(CCSDT-1). However, the predicted spectrum for linear. Cy.i; i»

ML /6 reasonable agreement with the obsd, results. An allowed electror;:

transition for the rhombus is predicted to lic in'the 38me regicy

o= / f suggesting the possibility that both isomers could coexist in the expL

79% ZLM qyﬂy{l"inally, vibrational frequencies for the rhombic isomer  are. calié
using anal. sccond-order MBPT second’ deriv. to aid in the expt,

c/: fidentificution of this transicut species. :

e N-1686, JoY wdo
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7 104: 213455¢ Equilibrium geometries, niaglec numbers and
electronic structure of small carbon clusters. Rao, B. K.;
Khanna, 8. N; Jena, P, (Phys, Dep., Virginla Commonw. Univ.,,
Richmond, VA 23284 USA). Solid State Commun, 1986, 58(1),
63-6 (Eng). A C tetramer in the form of a distorted tetrahedron
exists in a metastable spin-triplc} excited state with un activation
barrier of 0.5 eV, This stale is 2.6 eV above the spin-singlet
thombus shaped ground state. 'I'hese results are based on fully
self-consistent all electron MO calens, The processes leading to the
C trimer us o *maglc no.", et

Nepp - o] C
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L/ 106: 38712d Structures and energies for tetraatomic carbon
nolecule. Ritchie, James P.; King, Harry F.; Young, William S.
(Los Alamos Natl. Lab., Los Alamos, NM 87545 USA). .J. Chem.
Phys. 1986, 85(9), 5175-82 (Eng). Optimized geometries and
relative energies for 3 states of the Cq mol. were obtained from
single-ref. CI (SRCI) calens. The 12+ state, which is formed without
activation from the dimerization of ground-state C2 mols., is ~25
keal above the 3X- state. At the SRCI level, a rhombic form lays 1.2
kecal below the triplet form; consideration of the Davidson correction
I . reduced this difference to 0.4 keal; inclusion of a 2nd set. of diffuse
? MW/{,/’: d--functions increased the difference only by ~0.2 keal. Consideration
'? ) ) of these effects, the difference in zero-point energy, and previous
results for CHz2 led to a final estd. sepn. of 4.9 keal, favoring the
m 3 ﬂm rhombus.  An electron-d.-distribution anal. for the rhomb was
consistent with the existence of a bond between inverted sp? C
atoms. T'o aid the detection of this unusual mol,, preliminary ests. of
the lowest optical transitions were obtained from SRCI calens., and
vibrational frequencies were ohtained from SCI calens.  Comparison
of the caled. results with exptl. obtained spectra suggested that hoth
the linear triple and the rhombus might have already been obsd.

C.A-/98% 106,76
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/) 51176, Heamnupuueckue pacueThl Ko/eGaTeAbHbIX CneK-
TpoB kaactepoB C; mo Teopun Mennepa — [lneccera BTO-
poro mopsiaka. Ab initio second-order Moller-Plesset cal-
culation of the vibrational spectra of C, clusters. Mi-
chalska D, Chojnacki H., Hess B. Andes, Jr,
Schaad L. J. «Chem. Phys. Lett.», 1987, 141, No 5, 376—
379 (amra.) i :

TIpoBeseH He3MNHPHY. pacyeT NOBEPXHOCTEH  MOTCHLL.
sHeprun aast Moaekyae Cy, TpunietHsle cocTosiHusi pac-
CYUHTaHH B paMKaXx CNHH-HEOTpaHHYeHHOro MeToaa Xap-
TpH — DoKa C MOCAEAYIOUIHM YHYeTOM 4JCHOB 2-rO MOPsAKa:

no Teopun Bo3MyulenHit Meanepa — Ilneccera. OGuapyxeno
ul( ' /) CyL(CCTBOBaHHE JABYX YCTOHUHBBIX TPHIVICTHHIX CTPYKTYp
(amueitHOi B poMOHYECKOH) H OAHOI YCTOIUHBOI CHHrJET-
_HOit TeTpasApHy. CTPYKTYpHl. [lnsi BceX CTPYKTYp no Haii-
ACHHBIM TOTEHL. NMOBEPXHOCTSAM PACCYHTAaHBI KoJeGaTesbHbie
\qacToThl H HuTeHcHBHOcTH HK-mepexonos, E. A, X,

ob /988, L8 NS
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I 107: 245325r Ab initio second-order Moeller-Plesset calculatjos

of the vibrational spectra of tetraatomic carbon clustery,

Michalska, D.; Chojnacki, H.; -Hess, B. Andres, Jr.; Schaad, L. J

(Dep. Chem., Tech. Univ. Wroclaw, 50-370 Wroclaw, Pol). ¢ e

’ Phys. Lett. 1987, 141(5), 376-9 (Eng). :Second-order Moeller-Ples;;;

calens. on the Cy potential surface yielded 3 isomers, a linear triple:

’ 5 and orthorhombic and tetrahedrai singlets. A large discre arg

Wﬂ /lCM’ between obsd. and calcd. frequencies of the ,+ vibration of fiuw

12Cq is outside the expected range of error, Ii is tentatively suggesy

a M that an obsd. absorption at 1544 cm-! previously assigned to Cs miz;
belong instead to Cs. .~ - .. . ) e .

@
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9:216357p Stability and properties of tetraatomic carbon
vmers. Bernholdt, David E.; Magers, David H.; Bartlett, Rodney
- Dep. Chem. Phys., Univ. Florida, Gainesville, FL 32611 USA). J.
“em. Phys, 1988, 89(6), 3612-17 (Eng). The relative electronic
~ergies of the 1A, rhombus and the 32, linear isomers of C¢ have
= canputed using a 5s3p1d basis at various levels of coupled—cluster
4 many-body perturbation theory. At the highest level performed,
3D + T(CCSD), the two iscmers are essentially isoensrgetic.
“rermodn. results indicate, however, that the linear isomer will be
: -wificantly more abundant in the plasma in which Cy is formed.
MZﬂ Z//? ' ~drational irequencies are presented and ‘compared with exptl.
-ults; some of the prior assignments are questioned. The isotropic

4 Mgm ‘*R hyperfine splitting parameters for the linear triplet state have

] {(), =2 computed and are also compared with exptl. results, Finally,
/ "¢ ionization potential and electron affinity for both structures are

e
¢.A-1988, 199, 5 Y
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' i99: 216189k A theoretical study of carbon clusters: equilibrium
{*ometries and electronic structures of carbon clusters. Ott, L.
.- Ray, A, K. (Dep. Phys., Univ. Texas, Arlington, ‘TX 76019 USA).
1‘_'47'0 ASI Ser., Ser. B 1987, 158(Phys. Chem. Small Clusters),
o101 (Eng). ” Accurate all-clectron ab initio MO calens. were
*formed on C2nCa and Cy clusters by using 6-31G* and 3-21G

7 S 'ﬁ* iy 58ts. Results are given for binding energy, total energy, and
/ (/{/( 0 ““ation potential for varicus structures. .

@
C.A /988, 199, v Y
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4 B51066. Cra6GuabHocts u  cBoiictBa H3omepo Cy.
Stability and properties of C4 isomers / Bernholdt D.E,,
Magers D. H., Bartlett R. J. // J. Chem. Phys.— 1988.—
89, Ne 6.— C. 3612—3617.— Anra.

BuinosiHeHsl HeIMMHPHY. gjacqem suepruit pom6ud. (Dap,
1Ag) u auseiinoro (Dewn, *Zg~) usomepos Cy Hcnoabso-
BaH Gasuc [5s3pld] u pasnuunble BapHAaHTHl MHOrOYacTHY-
HOIl TEOPHH BO3MYIUEHHIT H METOAA CBS3aHHBLIX KJacTepos.,

* CorslacHo HaunGoJsee NpelH3HOHHBIM pacqéTaM 3HCPrHH H30-

MepoB MPaKTHYECKH DaBHEI; DPacyeThl TEepMOAHHAMHY.
¢-Uuil OKa3aJH, YTO PAaBHOBECHAsl KOHIL-Hsi POMGHu. ¢op-
Mbl coctaBasier 10—15%. Boiuncsenst rapMoHnu. KoJseGar.
YacTOTH, CMNHHOBBIE MJIOTHOCTH H KOHCTAHTH H30TPOMHOrO
CBEPXTOHKOrO B3aHMOJE{ICTBHsI  JIHHEIHOrO H30Mepa, a
TaKkxe HOHH3al, IIT H CPOACTBO K 3JEKTPOHY OGOHX H30-
McpOoB. ‘ B. SI. Becnanos
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* 15 B1136.. Hesmnupnyeckoe HcCAeNOBAHHE ONTHYECKHX
cnektpos kaactepoB Cq u Cs mMeTonoM KB—HHK. Ab ini-
tio MRD CI investigation of the optical spectra of C,
and Cs clusters. Pacchioni G, Koutecky J. «J. Chem.
Phys.», 1988, 88, Ne 2, 1066—1073 (anura.)

HesMnupuu. Meroaami . KOH(urypau. B3aHMOJCICTBHS
(KB) paccunTaHbl PaBHOBECHBIC T[EOMETPHY. NapaMeTpH,
noJHble SHEPTHH, H_ BEPTHKAJbHbC 3HEPTHH BO30YXKAeHHS
T. MOJEKYN Qu(&,,_liaancu OI'T cocraBieHH H3 JABYX-
SKCMOHEHTHLIX HA60pOB ¢ AoGaBjaeHHEM MOAsPH3AU. (-uHil
Morpewnoctn onpenenennss T B NPHOTHMKEHHH C y4eTOM
(OBHO- H JABYKDPATHHIX BO306YKACHHII MO OTHOIICHHH K Ha-
Gopy HCXOAHBIX KOHGHrypaumit ouenusatorcst B 0,2 3B.
[ToATBEP:KACHO, YTO SHEPTHH JIHHEIHO{ H poMOHY. KOH(H-
rypaunit C4 ouenb GNH3KH, M DAcCYHTHBAEMast OTHOCHT.
CTa6HAbHOCTb H30MEPOB CHJBHO 3aBHCHT OT NPHOJHIKCHHS,
‘Ias auneitnoit C4 Hu3WHe BO3OYXKIEHHBIE COCTOSIHHS Je-
xat B npefenax 1 3B, ans pomOu4. — nepsoMy BO3GYyx-
JcuHoMy cocTosthuio otBeuaer T. okoso 2,4 3B. Paccun-
Tanubiit onThy. -cnektp Cs € JHHEHON DaBHOBECHOIT KOH-
(urypaueii CyUIeCTBEHHO OTIHYAETCS OT CNeKTPa JHHeii-
noit. momekyan Cs, HO moxox Ha cnektp Cs.

S e A. B. Hemyxun




108: 103061y Ab initio MRD-CI investigation of the optical
spectra of carbon tetraatomic and pentaatomic clusters.
Pacchioni, Gianfranco; Koutecky, Jaroslav  (Inst. Phys. Theor.
Chem., Freie Univ. Berlin, 1000 Berlin, 33 Fed. Rep. Ger.), o. Chem.
Phys. 1988, 88(2), 1066~73 (Eng).  The ground and excited
electronic states of linear and orthorhombic Cy and lincar C; clusters
were studied with ab initio single ref. and multireference double
excitation CI (MRD-CI) calens. I'he spectrum of lincar Cy s
characterized by the existence of low-] ing 11 states at 1-1.5 eV
W . above the 3%~ ground state. In orthorhombic C4, which has very
similar ground state encrgy as the linear form, the 1st allowed
transition is found at 24 eV, Tho opticul s ectrum of linear Cs
0(, exhibits some similarities with that of linear Ca: in both mols, the
ground state is 1¥¢+ and the lowest allowed transition, 1, <= 13,4+, ig
~3 eV above the ground state, . | ‘

Uals @
C.A 1988, 108, v 1%
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111: 28836m The structure of carbon tetraatomic nuﬁéculc as
studied by the Coulomb explosion method. Algranati, M.;

C//[f/Ly) Wamaman, H: Kella, D; Malkin, E; Miklazky, E; Naaman, R

Nager, Z.; La_]fman J. (Dep Nucl. Phys Weizmann Inst. Sci., 76100

Rehovot, Israel). J. Chem. Phys. 1989 90(8), 4617-18 (Eng).

/}’%W// The Cq mol. was found to have a cyclic rhombic structute, by usmg
the described Coulomb-explosion-imaging method.

@
c.h.-1959, t,~Y
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{ 110: 201805¢ Note on the vibrational spectrum of tetrantomic

and pentaatomic carbon cluster molccules (C¢ and Cs). Martin,

J. M. L.; Francois, J. P.; Gijbels, R. (Limburgs Univ. Cent., B-3610

Dicpenbeek, Belg). J. Chem. Phys. 1989, 90(6), 3403-5 (I'ng).

The geometry, harmonic frequencies, and IR intensities for Cs were

C l)ﬂZMZﬁ ) computed at the MP2/6-31G* level. The outer bond was ~0.01 A
longer than the inner bond. The computed frequencies and

ML m intensities confirmed that the exptl. 2164 cm-t band, formerly
assigned to C4 by K. R. Thompson et al. (1971) corresponds to the

. highest 2ot stretching of Cs, and that the 1544 em-t band previously
[ attributed to Cs is not a part of the Cs spectrum, but ruther comes

from the 3%;- state of Cq as suggested by recent MP2/6-31G* calcns.
on this system. ! o

Do (D
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21 b1314. Habawonenue HHQPAKPACHBIX YacTOT Moue-
Kyasl Cy. Observation of an infrared frequency of the C,
molecule/Shen L. N., Graham W. R.M. // J. Chem. Phys.:
— 1989.— 91, Ne 8— C. 5115—5116.— Anra, :

IMonoch B. K-cnektpe B oGaacti 1500 ca-! NPOAYKTOB
¢oronnsa n3oTonomepos amaneTHnena 1 1,3-Gyranuena,:
3a(HKCHPOBAHHEIX B Ar-matpuue, npunHcanm Pa3.HYHHM
H30TONMHLIM DPa3HOBHAHOCTAM Mosekyan  C,. Hsotonume

y(Z /] . CABHTH TIOJIOC NMOATBEPIKACHBI pesynbratamu xoaeGar. pac:
vera. Ha ocnoBe pamnee onyGJIHKOBaHHBIX pacueroB ab ini-
tio, naGmonaemuie nosocy OTHECEHB! K JHHE[HOI] c*rlgyK'rype‘

Ce. . BepOyx
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1 112: 65539r Obscrvation of an infrared frequency of the,
carbon tetraatomic molecule. Shen, L. N.; Graham, W. R. M.
(Dep. Phys., Texas Christ. Univ., Fort Worth, TX 76129 USA). J.!
Chem. Phys. 1989, 91(8), 5115-16 (Eng). IR spectra were'
measured for various isotopomers of Cy produced by vacuum-UV;|
photolysis of 1,3-hutadiene and the assignment of the 1544-cm-1:
(actually found at 1543.4 cm-1) band to lincar Cs (Michalska, D. et
al., 1987) was confirmed. No vibrations of the rhombic Cy were obsd. !
The C:C stretching mode frequencies were caled. for various'
isotopomers of Cs and the results were within 0.0-0.G cm-t with -
respect to obsd. bands. !
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L11: 210248r On interchange ¢f relative stability of carbon
tetraatemic raolzeule (Cu(y)) isomois. Slanina, Zdenek .
Heyrovsky Inst. Phys. Chem. Electrochem., Czech. Acad. Se . 18223
Prague, Czech.). Chem. Phys. Lett. 089, 18113), 255-9  (Fny).
The equil. hes been studied Letween the orthorknmbic and liicor
triplet structures of Cy(g) on the basis of reeent Queniwin-cheta,
data. The existence of intzrehange of their rbative stability with
increasing temp. is indicated for soms appro te the energetics,
An approx. formmla foi estr. the cquinolarity Lea has been
sugpested. A camparivon has baen carvied oul wiih existing
thermodn, data for the equil, bitvecn Cofg) and sraphits,
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[’ 114: 497395 ‘First-order corrclation orbitals for the spin-un=
C / \ C restricted Ilartree-Fock zero-order wsave function. Electron

affinities of tetraatomic carbon clusters. Adamowicz, Ludwik

\ / (Dep. Chem., Univ. Arizona, Tucson, AZ 85721 USA). J. Chenm.
Phys. 1950, 93(9), 6685-93 (Eng). The second-order Hylleraas

C functional and the Newton-Raphson optimization technique have
been used to generate first-order correlation orbitals (FOCOs) for the

spin-UHF zero-order wave function. The correlation orbitals are
linear combinations o the UHF virtual orbitals and are different for-
electrons with « and 8 spins. It is shown that even the no. of FOCOs
is significantly reduced with respect to the no. of all UHF virtual
orbitals, the decrease of the second-order correlation energy is rather
C small. The primary application of the FOCO UHF method is to
study larger open-shell mol. systems at higher correlated levels of the
theory. The coupled-cluster calcns. with FOCOs on the electron
affinities of the linear and rhombic carbon Cy clusters illustrate the
capabilities of the methodol. .

e.A- 1991 1Y, N &
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112: 240831w Structure and photochemistry of carbon tetran=
tomic molecule as studied by the Coulomb explosion imaying
methiod.  Algranati, M. Feldmen, H; Kella, D.; Malkin, ;'
Miklazky, E.;” Naaman, R Vager, Z; Zajfman, J. (Dep. Nucl,
Phys., Weizmann Inst. Sci., 76100 Rehovot, Tsrasl).  Isr, o, ‘Chem.
1920, 30(1-2), 79-83 (i8ng). The Coulomb—cxplos:'on—imu;{im: (CEI)
method was used to det. the structure and photochem. of C clusters.
The cyclic structure of C4 was found using a combination of laser,
photodetachment techniques and the CEI method. The cyclic Cy'
clectron affinity was 2.1 % 0.1 eV. >1 eV lower than the electron -
affinity of the linear isomer. . . ;
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/113: 238365z Low-temperature structures of the carbon tetramer
and decamer (Ci and Ci0) from the Car-Parrinello method:
singlet states. Andreoni, Wanda; Scharf, Dafna; Giannozzi, Paolo
(Zurich Res. Lab.,, IBM Res. Div.,, CH-8803 Rueschlikon, éwilz.).
Chem. Phys. Lett. 1990, 173(5-6), 449-55 (Eng). The results are
given of structural optimization and room-temp. mol. dynamics for
the singlet states of Cs and Cio, performed with the Car-Parrinello
metho(f. D.-functional theory in_the local d. approxn. predicts the
same equil. structures as ﬁrst-‘princip]e (CD) calcns. Moreover, the
study at T ~ 200-300 K reveals that C¢ can be found in either the
linear or nonlinear structure, while Cio is an interesting case of
bistability, due to the dissym. nature of its ground state. The
dynamical path in the oscillation between the two degenerate
enantiomorphs is identified. At high temps. both C¢ and Cio are’
predicted to be linear. The transition path of the two aggregates
from the cyclic structure to the chain is remarkably different.

C.A-/990, l[3, ¥ X6




.113: 46635r Electronic structures of ‘linear Cq, Cs, Cs, and Co

carbon clusters and a symmetry breaking phenomenon. Liang,

Congxin; Schaefer, Henry F., III (Cent. Computational Quantum

Chem., Univ. Georgia, Athens, GA 30602 USA). Chem. Phys. Lett.

1990, 169(1-2), 150-60 (Eng). The electronic structures of linear Cq,

Cs, Cs, and Cio carbon clusters are studied using the SCF and single

and double CI"(CISD) methods in conjunction with a double-zeta

7" plus polarization basis set. The relative energies of various electronic

//ZQ WZ L states and that of two distinct linear geometries, cumulenic and
/ acetylenic, are considered. It is found that the energy difference
hetween the lowest triplet and singlet states of the cumulenic

structure and that between the cumulenic and acetylenic structures

decreases monotonically as the carbon chain lengthens. For Cs and

Cio these energy differences are very small. A symmetry breaking

; phenomenon is obsd. in the 1A component (in D2n) of the 14, singlet

state. Its symmetry-adapted, D-n sym. SCF wave function is’
unstable and the symmetry-broken, D2n sym. soln. has lower energy.

e A 1990, 13 ve @ 5 Ll
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¥ 2051097. Heamnupuueckoe HCCJeAOBAHHE JHfllCIHLIX
knacrepos C, (n=6—9). Ab initio study of the infrared
spectra of linear C, clusters (n=6—9) / Martin J.M.L,,
Frangois J. P., Gijbels R. // J. Chem. Phys.— 1990.— 93,
Ne 12.— C. 8850—8861.— Amnra.

Hesmnupuuecknm mMeronom CCIT ¢ ucnosb3oBanieMm 06a-
3ucHoro HaGopa 6-31T®* u yueroMm 3JeKTpOHHOIT KOppe-
JAAUHKH B paMKax TeopuH BoamyuueHnit Ménaepa—Ilaeccera
2-ro mnopsiika MNPOBCACHBLI PacueThl FapMOHHY. YacTOT KO-
aeGanunit, MK-nHTCHCHBHOCTEIT M H30TONMHO-3aMell. MNOJOC
knacrepa Cg (I). ITokaszano, uto paccuuTalnble YacCTOTH
xopowo corsacyiorcst ¢ HMK-cnektpamn MaTpHuHOi H30-
asunu 1. TTokasano, YTo H3OTOMHO-3aMeLL. CHEKTPHl MoJe-
kya Ci, Cs u Cg nonyuennsie na yposie MI12/6-31Td*,
CCI/32TTO® W Moauduunp. Merogom MITIIT, xopouo
coraacylotcst ¢ 3KCnepHM. AannnbiMH. Ha ocHoBanum pacye-
toB na yposie CCIT B Gasnucax 4-2IT® u 6-31TD* y
ypoBHe MII2 B 3THX e Gasncax cienaH BLIBOJ, YTO MoO-
Jockl npu 2128 u 1893 cm~! B HMK-cnekTpax Matpuunoit
H3oasiuHH oTHocATcs K kJaactepy C;.  Ilano oTuecenue
HHTeHCHBHOI noJocel npi 1997 cm~! B cnektpe Cg u npen-
JIOXKEHO HOBOE OTHecelHC YacCTOT B CNEKTpe MoJekyas Cg.

M. H. Cenuens
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) 31143. Ouenka pa3HOCTA SHEPrHA JHHEAHOR M poMOH-
WecKofi cTPykTyp rasooGpasnoro Cs;. An estimation of the
energy difference between the linear and rhombic struc-
tures of C,(g) / Slanina Zdendk // Chem. Phys. Lett.—
1990.— 173, Ne 2—3.— C. 164—168.— Aunru,

Ilo 3kcrnepuMeHTa/bHHM CHNEKTPOCKONMHY.  JAaHHHM VIS
"OTHOCHT. KOHL-HH JIHHEHHOH H pOoMGHY. cTpyktyp C4 B Ha-
CHUleHHOM mape mpn T-pax 2400 n 3003 K “onpemeseHu
KOHCTAaHTH paBHOBecHst Kp, a NpH HCNOJb30BAHHH HMeIO-
IMHXCA NaHHHX KBAaHTOBOXHMHY. pPacieToB reOMETpHY. napa-
METPOB H YaCTOT 3THX MOJICKYJ ONpejesieHH HX 3HTaJblHH
‘o6pasoBauust AH’, pa3HoCTH KOTOPHX H RalOT DPa3HOCTb
SHepruii o6cHX Kondurypaumit. [Ipn oyens ManoM pasnnunu
3HTanbNHA o0pa3oBaHHsl OGOHX  H30MepoB (Ha ~10—
12 x[1x/monb Goablie st poMGHY. KOH(Hrypaumu) mo-
crpoernas or 1000 no 5000 K 3aBHCHMOCTL paBHOBECHBIX
KOHL-HA OT T-DH NOKa3hBaeT B 3TOM HHTepBaJje NOCTOSH-
‘CTBO KOHIU-HA BO BCEM HHTEpBajie C NPeBHLICHHEM KOHI-HIl
auHefiHoro naomepa ot 10 go 20 pas (B 3aBHCHMOCTH OT
BapHaHTOB BHOOpa KBAHTOBOXHMHY. JAHHHX I10 -4acTOTaM
KoJsieGaHHit). . . . kb B. H. Couwnnkon
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 113: 238348w An estimation of the energy differénce between’
the linear and rhombic structures of the carbon tetramer
(C«(g)). Slanina, Zdenek

(Otto-Hahn-Inst., Max-Planck-Inst.:
Chem., D-6500 Mainz, Fed. Rep. Ger.).

3(2-3), 164-8 (Eng). The available ob dChﬁm' };gys'dl'e"' }:9?3)’
173(2-3), 164~ ng). e available obsd. thermodn. data on 7]

ﬂ'aﬁ O[)ﬂl‘é formation have been combined with the species thermodn, potential
r based on quantum-chem. mol. parameters. The treatment yields for
ﬁéﬂ({[ the difference in the ground-state energies between the linear and,

/Lﬂ/{:éfln [(, rhombic C¢ str!{C_tu.leS”a v.glpg of -10.01 kJ/mol.
AL LU -
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115: 217415 Theoretical study of optical excitations of linear,
tetraatomic carbon amion (Ci). .Adamowicz, Ludwik (Dep.
Chem., Univ. Arizona, Tucson, .*Z 85721 USA). Chem. Phys. 1991,
156(3), 387-94 (Eng). Photoelectron vertical excitations of the Cs-
linear cluster were detd. using the lst-order correlation orbita.
meathod and the coupled cluster method. Excitation energies (in eV)
for the calcd. states of Cu- are, resp.: 1.24 (25,%), 1.63 (23.+), 2.91
(2M1y), 3.45 (4I1u), 3.78 ((2) 2(1u) and 5.16 (2d.). The 1st 4 excitations -

,47//] are below the electron ejectinn threshold of 3.75 eV, the 5th lies at

the threshold, and the Gth is a metastable state.

e 199, 115 WA
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.12 o101, Ctpyktypa Kaacteprioro pamnkana C, The
structure of the C, cluster radical / Heath J. R, Say-
kally R. J. // J. Chem. Phys.— 1991.— 94, Ne 4.— C,
3271—3273.— Anra. . :
' C nomousio Jsasepnoii CMEKTPOCKOMHH MOTJIOIEHHS HC-
ciaenopatga v3(ou) dynmaMenTanbnas KoneGarTesbio-Bpa-
ulaTesbHast 1moJioca OXJIaXKJAEHHOrO B ctpye Cs (324-).
HcenenoBano sansuie HeoAHopoamoro maru. nmoas (100—:
/{/‘ﬂ' 200 TIc). Tonyuennwe PC3YNbTATLI HHTEpPNpeTHpOBaHM ¢
AL TIOMOILbIO H3BECTHLIX HEIMMHPHY. pacueToB. Cpesarno 3a-
KJIOYCHHE, 4TO MoJieKysa JiHefina 11 oGaagaer KyMyJe-
HOMonoGHOI cTpykTypOil. . i S

b. 1991, MIA
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L' 24 B1338.  CrpykTypa KJacTepHoro pagukana Cy.
The structure of the Cy cluster radical / Heath J. R,
Saykally ‘R. J. // J. Chem. Phys.— 1991.— 94, Ne 4.—
C. 3271—3273.— Anura. ) ‘

MeTtozoM noOaynpoBOAHHKOBOI JIa3¢epHOIT - CNCKTPOCKONHH |
B untepsaie 1540—1560 cm~! mamepena bpawar. crpyk-.'
Typa mnosoct V3 (6x) B HK-cmekTpe norJsowenns kna-
crepubix papnkanos  Cy(*Ze~),  moaywaommxca 1%
JIa3CPHOM HCTapeHHi YTIATPOAA B CBCPX3BYKOBYIO HMMYJb-
CHYIO CTPY!O aprona. Hauano monocst mpu 1548,
9368 cm~!. 3HaueHHs BpawlaT. MOCTOSHHBIX (B cm~—1):!

"B’=0,16486, B’’=0,16542, D’=8,7-10~7 - (D’* npuusra

pasuoil Hymo), Rype=1,3043 A. Kakux-ni60  ceuge-
TCALCTB HCJMHCIHOCTH CTPYKTYPHl MOJICKYJH He OGHapy-
KElO, YTO COrJIACyeTCs C JHHBIMH Psla HCIMNHPHY. pac-
uetoB. Panee oCHapy:eHwHas HeMIHC{HOCTL CTpoeHHs pa-
ankana C4 B MatpHue HHEPTHHIX  ra3oB  0GbsCHCHA
nmmm{enLMaTEwmorovoxpy}xemm.um ——. B. M. Kos6a

X. [99h N3N
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115: 99719u Rhombic carbon tetramer. Does it contain the
shortest nonbonding carbon-carbon distance? Lammertsma,:
Koop; Guner, Osman F.; Sudhakar, Pamidighantam V. (Dep.
Chem., Univ. Alabama, ermmgham, AL 35294 USA). J. Chem.,

Phys. 1991, 94(12, Pt. 1), 8105-11 (Eng). In this ab initio MO,

[;7/%?7 Ml,%/ Q.
L af 1A

paoum

-/XQ

study the bonding propetties between the inverted carbons in,
rhombic C¢ and [L.1.1]pzopellane are discussed. Rhombic C, its’
protonated forms C«H+ and C(H:2+, and its linear isomer were
studied with the 6-311G(2d,p) basis set and all electron correlation
using Moeller-Plesset perturbation theory at second order. The
rhombic form of C4 is essentially isoenergetic with the linear form;
the estd. harmonic vibrational frequencies for both are compared
with exptl. data. The MO and topol. one-electron d. analyses show
that the cross-ring bond of rhombic Cy is topol. unstable (at various
levels of theory) which suggests a frozen transition for C-C bond:
mnkm /breaking. At MP<(SDTQ) this cross-ri CF distance is only

i. The stabilizin;; properties of rhombic (and C(H*, and
C;Hz*) are compared wita those of the well known [1.1. lloropenlane.
which at MP2/6-316‘ has a longer cross-ring bond.

e.A./991, IS N 1O © Lut LHT



20 B1087.  Heamnupuucckoe u3yueline CT{;;.(Tyng, HH-
¢dpakpacHbHX 'CNEKTPOB M TemnoTHl oGpasobanus Cs Ab
initio study of the structure, ‘infrared spectra, and
heat of formation of C; / Martin J. M. L,  Franco-
is J. P, Gijbels R. // J. Chem. Phys.— 1991.— 94,
Ne 5.— C. 3753—3761.— Anuru,

MetonoM  TeopuH Bo3myuennit  Méanepa — [Ineccera’
2-ro mopsaka (MII2) b Gasucax 6-311T®* u [5s3pld]
'ONTHMH3HPOBaHLI TCOMCTPHIL__M__PACCYHTAHLL TAPMOHHY.

\t\

—_

'Kosie6at.__.uactotbi- ¥ MK-HHTeHCHBHOCTH  JHHefiHOrO

(Doon, *Zg=, 1) 1 poM6uu. (Dan, 'Ag, 1I) n3omepos_C,.

é(/} '"YTounenHe 3Hepruii NPOBEACHO C MOMOUIBIO METONOB
L 'KBaJIpaTHYHOTO  KOH(Hrypal. B3-BHA C NONPABKO{l Ha
'Tpoitbie BO36yxaennss i MII4 co cnHHOBBIM mpoexTHpo-

. 'BaneM M G6a3HCOB BIJIOTH , 10 [5s3p2d1f]. Coraacuo
‘nanGonce TouneM pacyeraM II mpuMepno na 1 xxau/monb

crabuabiee I Tenjora o6pasosanns Cy; mpu 0K oue-

HeHa B 249,6 KKaJa/MOJB.— BrickasanG mpeanonoxenne o

TIPHHAAJIEXKHOCTH I naGmonasueiics B MaTpHuax

HK-nonocu 1284 cM~' M paccyHTaHH COOTB-LIHC YaCTOTH

I B Eom
X /Gg] n2Q 07 werorenepon to B A, Becna
\% ) 7
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. ‘10 X79. - Heamnuphueckoe mccrenoBaliie CTPYKTYPH,
HHPPAKPACHHX CNEKTPOB H TEMJIOTH obpasosanns C,. Ab
initio study of the structure, infrared spectra, and heat of
formation of Cy4 / .Martin J. M. L., Francois J. P, Gij-
bels R. // J. Chem. Phys,— 1991.— 94, Ne 5— C. 3753
3761.— Aura. N )

Hesmnupuueckum meromom CCIT ‘MO JIKAO B neckosb-
KHX GOJIbIIHX Ga3HcaX CrpyNMmHpPOBAHHHX rayccoBuX -1,
BKJIOYAIOWHX “¢-UHH 10 [-THNA, C y4eTOM. KBaApaTHYHOrO
IKOHOHIypall. B3aHMONENCTBHA H KOPPEJSLHH 3/ICKTPOHOB
B 4-M IIOpSANKe TEOPHH BO3MYLICHHIT Mennepa — Ineccera’
,CO CNHHOBLIM NPOEKTHPOBAHHEM HCCJIELOBAHO 3JEKTPOHHOE
cTpoenne Cy B HH3KOMEKAWHX COCTOSHHAX 'Ag H T
OTMeueHo, YTO OTHOCHT. CTaGHILHOCTh LHKAHYCCKON H JH-
HEflHOH CTPYKTYP KPHTHUECKH 3aBHCHT OT 6asuca. B Hau-
JyuuleM pacdeTe UHKJHY. CTPYKTYpa OKa3HBAaeTcs Ha'
=1 KKal/MO/Jb BHTIOAHEE JHHEIHO H 06]agaeT TemJOTOR
obpasosanust npu 0 K, pasHoit 249,6 kKa//MoJb. Ipuseae-
HH DAaBHOBECHAsi reOMeTpHs, TapMOHHY. YaCTOTH, H30TOM-

HWe caBMLH.. - B. JL. JleGenes'
L Ap)
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114: 171764d  Ab iaitio stndy of the structure, infeared anectre, |
and hent of formation of the carbon, tetramer, Martin, J. M. HA
Francois, J. P.;; Gijbels, R. {(Dep. SBM, Limburgs Univ. Cent.,:
B-3520 Dicpenbeek, Belg). J. Chem. Phys. 1931, 94(5), 3753-61
(Eag). The lowest=lying 1A, and 32, states of Cq have been studied
using basis sets including f-functions, quadratic CI, and ful]

fourth-order Mocller-Plesset perturbation theory with multiple spin

iyt
"(: , Aﬂj

A2V
v

NG9, 1Y v /8T

prejection.  Basis-sel effects on the lincar-cyelic sepn. have been'!
found o be fairly signiticant. Use of the 6-211G* and [533p1d] besis
seta leads to qual. different conclusions; this problem is remedicd by
expansion of the polarization space. At the highest level of tlieory
sonsidered, the eyelic struciure lies about 1 keal/mol below the linear
Structure. A Gl-type est. of ita heat of formation al 0 K of 244.6

keal/mol is proposed.  This value i3 in disagreement with the
‘rencrally quoted exptl. values, but in good agreement with third-lsw
.values by J. Drowart, et al, (1959) cor. for improved nartition
-functions. Geometrics and hermonic frequencies are reported. iy is,

tentatively suggested that & mateix IR band of 1284 cm- may belonr-

"td cyclic Cy; to eid experimacntalists in confirminy or rejectiing this:

aggipnnient, theor. Loiops shifts are reportod,
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1B51109. AaekTponnas i MojeKyasphas ‘crpyKTypa'
Cy: pacyeTsl METOLOM KOH(HUIYPAUHOHHOIO B3AHMOAECHCT-
BHA C HECKOJbKHMH HCXORHBIMH  Kondurypaunsamu. The:
electronc and molecular structure of C,: multireference
configuration-interaction calculations / Parasuk V., Alm-
lof J. // J. Chem. Phys.— 1991.— 94, .N’o 12, Pt L 5
8172—8177.— Aura.

MeToaoM KOHGHIYpall. B3aHMOACIICTBHS C Y4YCTOM OA-
AOKpPATHLIX H ABYKPAaTHHX BO3GY:KACHHII MO OTHOIIEHHIO K
HCCKOJILKHM ~HCXOJUILIM  KONGDNIYDPAUNsM ~ paccuntan pan’
HH3KOJCIKAIHX DJCKTPONILIX COCTOSIHHIT MOJCKYAB | Cim
OpGuraan noayuensl Muoroxondurypau. meromom CCII B
MoJNHOM aKTHBHOM mpocrtpaicTtBe. I[dcnosnb3oban  Gasue
aTOMHLIX HaTypaJbHbIX OpGHTAJCil, AMMPOKCHMHPOBANHEIX
HaGopoM crpynniposanupx rayccosuix ¢-uuit (13s8p6d1f)/
[[4s4p2d1f]. Omumusuponanm TCOMCTPHY. MapaMeTpsl /s
poMGOHY. H JIHHEIHBIX , KyMYJIEHOBOIl. H NOJHALCTH/ICHOBO
cTpyktyp. Haiigeno, 4To HH3WIYIO 3HCPTHIO HMECT JHICH-.
Hast KyMyJcilopast CTPYKTYPAa C 3JCKTPOHHBEIM COCTOSIHIeM
3% -, auepriun poMGHY. CTPYKTYpHl Ha 4,1 KKaJj/Mosb Buiwe,
Hponezzcuu TaKXe NPCABAPHT. . pacyeTHl  Pa3dHYHBEIX

_Caconos
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» 12 {184, Suaextponuoe u MoJieKyasipHoe crpoenne C,.
Pacuernt meropom KOHQHIYPAUHOHHOrO B3aMMOACHCTBHSI C
HCNOJb30BaHHEM Ha0opa CTaHAapTHHX KOHQurypaumii.
The electronic and molecular structure of Ci. Multirefe-
rence configuration-interaction calculations / Parasuk V.,
Almlof J. // J. Chem. Phys.— 1991.— 94, No 12, Pt 1.—
C. 8172—8177.— Amur.a.

Hesmmupuueckam Metonom CCIT MO JIKAO B Gasuce
rayccoBux ¢-umii 13s8p c BK/MIOYEHHEM NOJSPH3AUHONHBIX
d- u [-g-umii ¢ rpynnupoBKoii B GasHC ATOMHLIX Haty-
pajbHHX OpGHTazeil H YYeTOM KoppeasuHy 3JICKTPOHOB
METOJlaMH MOJHOr0 aKTHBHOTO NPOCTPAHCTBA M KOH(Hry-
Pall. B3aHMOJIE/ICTBHS C HCNOJb30OBaHHeM HaGopa cTanaapr-
HHX KOHQHIYpauHii HCCAC0BAHO 3JEKTPOHHOE CTpOeHHe
C,., OGnapy:xeHo, 4TO OCHOBHHM COCTOSHHEM ABJsieTes
KyMmyaenonoaobnoe 3Z;~ ¢ AJHHaMH cBsi3eil 1,306 w
1,287 A (uentpaibHasi), a poMGuu. CTPYKTypa (anamuHa
cBasu 1,432 A, yroa 64,5°) pacnonoxkena ua 4,1 kkan/
/moab Bume no sueprun. Takxe paccuntanm Cy*: xymy-
JeHoBast aauna cssisu 1,351 um 1,260 A, pomGuueckas
1,427 A u 74,8°).
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¢ 115: 79301y The electrouic and molecular structure of the
carbon tetramer: multireference configuration-interaction
calculations. Parasuk, V.;  Almlof, J. (Dep. Chem., Utriv.
Minnesota, Minneapolis, MN 55455 USA). J. Chem. Phys. 1931,
94(12, Pt. 1), 8172-7 (Eng). Multireference configuration-interaction:
5 . methods were used to calc. equil. geometries for different C,
[.- 4 M)/%‘LZ /  structures, using large basis sets of at. natural orbitals. The ground
state of Cy is linear, cumulene-like with a 33~ electronic state and’

» with an energy 4.1 kcal/mo! below the rhombic structure. The choice
WWM W of ?asis set piays a crucial role in the detn. of the ground-state
conformation. o A

COCne ptliet,
V,./)zz%ém

¢.). 1991, 115 w8
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' 114: 153189r A combination band at 1699.8 cin-! for the carbon
tetramer trapped in argon. Shen, L. N.; Wiikey, P. A.; Grahoam,
W. R. M. (Dep. Phys., T'exas Christ. Univ., Fort Worth, T 76128
USA). J. Chem. Phys. 1991, 94(4), 2335-400 {Eng). An abzorption
wes detected at 1699.8 cm-! in the midinfrared spectrum of the
vacuum UV photolysis products of 1,3-butadiene trapped in Ar et 10
K, which on the basis of extensive BC—sulistitution expts. is shown to,
belong to the Ci carbon chain.  The behavior of the new band
correlates closely with the i, C:C stretching vibration of linzar Cy at
1543.4 cm-! identified in an earlier paper. The 1639.8 cm-t
absorption is a combiration band involving the C:C stretching
vibration and a bending mode of Ce, with a cis-hent structure.
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8 1154. Hayuenwe MeTOAOM CBSI3aHHBIX KaacTepos d¢ho-
TO3NeKTPOHHLIX cnekTpoB C4~. A coupled-cluster study of
the photoelectron spectra of C4— / Watts John D., Cer-
nusak Ivan, Bartlett Rodney J. // Chem. Phys. Lett.—
1991.— 178, Ne 2—3.— C. 259—265.— Amra.

Metonom cBssanneix kJaactepos (MCK), yunthiBaBlIHM
BKJaAbl OJAHO-, ABYX- M, YaCTHYHO, TPEXKPAaTHLIX BO30YyX-
JeHHH, BBIMOJNHEHbl pacyeThl 3HEPreTHY. XapaKTEPHCTHK
Cq— n C,. Haiinennl pasuocTH 3Hepruii JauHeiinoit (J1) u

‘poM6iiuT"(P) ¢opM AN PaCCMOTPEHHBIX MOJIEKYJ, BEJHYH-

Hbl BEPTHKAJbHLIX TNOTEHUHA/ 0B  HOHH3auHH  JI-popMmul
Ci—((lg) n P-popmet Cy=(?Byg), a Takke BepTHKaAbHOE
cpoactBo K anektpoHy JI- u P-¢opm C; Pacuerm MCK
NpOBOAHJHCH ¢ Hcnosb3oBahnem MO, mosydeHHBIX Tpems
pasnnunbiMu MetogamMu CCII: HeorpaHHYEHHBIM MeTOLOM
Xaptpu — ®oka (X®P), orpanuueHnsiM MetogoM X<& nas
'OTKPHITHIX O0OJMOYEK M KBA3HOrpaHHUEHHHIM MeToxOM XO..
)

A UK.
W
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(/ 17B1209.  ®otosnextponubiii cnextp Ci~ TeopHs
CBA3AHUBIX KaacTepoB. A coupled-cluster study of the pho-

¢ toelectron spectra of C,— / Watts J. D, Cernusak I,

3 Bartlett R."J. }/ Chem. Phys. Lett.— 1991.— 178, No 2—
3.— C. 259—265.— Aur..

B pamkax MHOrouacTHuHOIl TCOPHH Bo3Mymlelii ¢ yue-

TOM 4YJICHOB 10 4-ro MOpPsiika H TCOPHH CBA3aHHLIX KJacTe-

POB NpPOBCACHBl PACYCThl BCPTHKAJBHBIX MOTEHILHANOB HOHH-

.pauny (E;) annonon Cy~ M BEPTHKaJbHOTU CPONCTBA K

9JeKkTpOny (E.) monekyn Cy B smmefinoit (1) W pombiry,

, koHpopmauuax. IlonnBé smepriun  o6oHX H30MepOB

) Cs okasamuch GJH3KHMH, TOrAa Kak st Cy— KoHpopma-

y) unst I na 30 kkan/monb GoJsiee SHCPreTHYCCKH BLITOANA, yeM

/ ﬂ IL. Tlonyucunsie snauenns E; 1ast Juneiinoro usomepa Cy—

XOpOUIO COrJIacyloTcst € JIHT-PHBIMH  (DOTO3JCKTPOHHBIM |

CIEKTPOM H Ha =~1,5 3B npeBnwaior 3HaueHust Aas H30-

‘mepa II. Otmeueno, yto mas ueiitp. monexyn C, 3Hauennus

E. rakxe yseanunBaercsi (Ha =~1,3 3B) naa I no cpas-

HEHHIO ¢ st. 0. A. Bacuenko

X 1991 N1 )
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114: 1954665 A coupled-cluster study ot the plmtmlcctrcn
peetra of the carbox totractomic mononcyative ifon,  Welts,
John D.; Cerausak, Iven; Bartlett, Rodiey J. (Quantum Theory:
Pro_;cct Umv Fier ld‘\ Grins svilie, FL 225i1 US A).  Chem. 'S
¢31, 17502~ u). 204-65 f[ ng).  hisny-bedy nortu'huf'fm
7[)”7.&/}%[/ tlnor] and ccupled-ciuster Lhcorv have Lexn vztd to compute the
vertical jonization potenticls o. linear and orthsthombic Ce- and the )
vertical ciectron affinitics of lincar and orthorhombic Cs. Tne

/Lem ) ionization potentisls of lincar Cy- give a good accoant of the obrd.
photoclectron spectrim. .

Y,
@

A-/991, /1Y, N 40
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j» 6 B1161.  dypne-criekTpockonus nedOpMaLHOHHOrO
koneGanua C, B nanexoii mudpakpackoin obaactu. Fourier
transform far infrared spectroscopy of a C; bending mo-
de / Withey P. A., Shen L. N.,, Graham W. R. M. // J.
Chem. 'Phys.— 1991.— 95, Ne 2.— C. 820—823.— Awura.

B naneckoit MK-o6aacti n3Mepenn :(dypbe-cnekrpomerp,
paspewenie 0,2 cM~!) CNEKTPHl  NOrJIOLIEHHST H3OMHp. B
aproxosoii Matpuue (10 K) nsoromosameut. pagukaaos Cy,
oGpasyloulixcss npH BaxkyymHoM Y®P-cdorosuse (a-naiima-
HOEcKOe H3mayyenue ot Hy/He-MuxpoBosnosoro paspsamo-
ro ucroudnra) Oyraawesa H,C=CH—CH=CH, (I);
H,*C=CH—CH=CH, (Il); H,*C=CH—CH="CH,
(11); H,C=BCH—CH=CH, (IV) wuaun = aueruaena
(HBC="CH (V)). B o6anactu 160—175 cm~! ‘mabmiona-
Jocb MO JABe NMOJIOCH C HHTEPBAJOM MEXKAYy HHMH OKOJO
2 cM~!, orHeceHHbHIX K Aed. Kox. wvs(my) Mosekyan Cy
(ABa pa3aHUHBLIX MeCTa 3aXBaTa MOJeKYJ B MaTpHIE).
3HaueHHs1 4acToThl Vs(7y) (B cM~!) AJsi OTAENbHBIX H30-



Tonomepos: '2C, (1)—172,4; 1BC!C, (11, 1V)—170,7; 12C,13C,
(I1)—169,0; 3C,C3 (V)—165,5. Ha ocHoBaHHH noJyueH-
HbIX PE3yJbTAaTOB, C HCMOJIB30BAHHEM MOJYYCHHHX aBTOPA-
MH paHee AAHHBIX MO H3OTPOMHOIl CTPYKType MOJOCH aH-
THCHMM. BaJ. KOJM. v3(0y) C4 B o6sactH 1543—1484 cm-!
(aas 12Cy — 1543,4 cM~!) paccuHTaHel  cJed. mapaMeTpHl
cunosoro moas MoJdekydas CqyCeCiyCry: [(Ci1C2) =f(Cy-
C4) =8,423;  (C,C3) =10,6; F(CiC2/CyCs) =f(CoCs/Cs-
Cy) =034 maun/A; f(C,C:Cs) =f(CoCsCy) =0,13, f(C,Co-
+.C3/CyCsCy) =0,06,  f(Beepi.-C,C,C5Cy) =0,26 * Munm-A/
-pan’ Ipu pacyerax NnpHHHMaJach JIHHefHas CTPYKTypa
MOJEKYJIBl €O CJ€[. FCOMETPHY. MNapaMeTpaMH, B3SITHIMH
H3 pesysnbraToB Heammupuu. pacueroB: R(C;—Cp) =R (Cs—.
—C4) =1,330 A, R(C:—C3)=1,305 A. B. M. Kos6a,

 Fumm
/ -
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* 61115, Cnextp u crpyxrypa Mmonexynut C,. The spect-
rum and structure of the C, molecule / Nygren Martin A.,,
Peftersson Lars G. M. // Chem. Phys. Left. .— 1992 —
191 , Ne 5 .— C. 473—476 .— Anrn.
B mHorocchinouHom npubnuxenun yHkuMoHana csssan-!
HbIX nap c wucnonb3osauuem 6a3uca, sknovaloWwero f-g-uum,’
PAacCUuTaHbl HW3WMKE [UNONLHO-pa3pelleHHble nepexoabl B,
pombuy. cTpykType monekynsi Cs.Cambim HM3WMM nepexo-
{[‘ , ‘Rom senserca nepexop 'B,,—'A, c aneprueii 16000 cm—'.
@ /] MokasaHo, uto nuHeiiHoe coctosHue ’}Z_g nexur Ha 3,7
_KKan/monb Hume pombuu. cocTosHus 'Ag

D 993 N £
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;.AS 5'1018.‘ '—C;Iel;i;': H crbyufypa Monéuyﬁu Ci. The spect-
rum and structure of the C, molecule /Nygren Marfin A.,

Pettersson Lars G. M. //Chem. Phys. Lett. .—1992 .—1914
Ne 5 .—C. 473—476 .—Awnrn. :

B pamKax yCPeAHEHHOrO (PYHKLMOHANa CBs3aHHLIX Nap B
6a3ucax, BrmOUaOWMX f-DyHKUMM, PACCUMTaHBI HUNKHME  Au-
nonb-pa3pelueHHeie nepexoAsl B pombuu. CTpyKType Mmo-
nekynbl Cy [peAckasaHo CylleCTBOBaHME HWXHEro nepexo-

/’ aa 'Bj,—'A, MmoctynHoro Ans uccnep.onanu‘ﬁ C MNOMOWBbLIO,

i - '

C“(/]' nazepa Ha kpacutensx, 86nuau 16000 cm™'. YcraHosneHo,

uyto coctosHue ‘X7 pacnonoxeHo Ha 3,7 kkan/monb

(mee,'
uem coctosiHue 'A; B pombuu. crpyktype. }_*ILH./I opo308

@
"'.:\‘/r/‘qy/.‘vs,—
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116: 264480q The spectrum and structure of the carbon tet=
raatomic molecule.  Nygren, Martin A; Pettersson, Lars G. M.
(Inst. Theor. Phys., Univ. Stockholm, S-113 46 Stockholm, Swed.).-
Chem. Phys. Lett. 1992, 191(5), 473-6  (Eng). The lowest:
dipolc-allowed transitions in the orthorhombic structure of the Cs
mol. were computed using multireference internally contracted ACPF -
mcthods and basis sets including f functions. The lowest transition

{ (1B1u=1A;) accessible by dye-laser is predicted around 16,006 cm-l,
'/I‘ — /4., The linear 3%, state is obtained 3.7 kcal/mol lower than the .
1Y P2 orthorhombic 1A, state, . s« i B

ey ARl

C A. /992, 1 N2
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119: 279305x Linear and eyclic isomers of the carbon tetraatomic|
.molecules.’ A theoretical study with coupled—cluster methods
and large basis sets. - Watts, John D.; Gauss, Jué‘rfen: Stanton, '
John F.. Bartlett, Rodney J. (Dep. Chem., Univ. Florida,:
Gainesville, FL 32611-2085 USA): J. Chem. Phys. 1992, 9i(11),.
8372-81 (Eng). The electronic states of linear and rhombic’
Cs have. been studied by high level ab initio quantum chexn.!
techniques. Geometries, harmonic vibrational frequencies, IR |

'fo-!" #A4 4 A N A o '
[ N7/ 07 intenaitics, and other quantities have been detd. using daSp2d1f}
//L//%/,'/’ / "“f,///‘/l)l"‘ 7 correlation consistent basis sets and couplod—clunn--othods'l
CHLo) ez 147 including triple_eacitations. - The linear-rhombic isomet eterxy

‘ :) ) - # . T

ALy il

7
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-difference has been investigated with a range of basis sets, including
‘a 534p3d2flg correlation -consistent set. The linear-rhombic energy "
(difference is influenced significantly by basis set, presence of triple:
;excitations, and the choice of ref. function for the open-shell linear,
isomer. The effect of basis set variation is complex, but once a'
reasonable quality of basis set has been achiéved, further extensions
favor the rhombic isomer. The inclusion of triple excitations also.
favors the rhombic isomer. The use of 8 RHF ref. function for the
linear isomer yields higher energies at the coupled—cluster level than
if an UHF ref. function is used, thereby pgain favoring the rhombic'
isomer. The most complete calcns. of ‘this study [coupled—cluster
singles and doubles with noniterative triples (CCSD(T)) with a
5s54p3d2flg basis' set] indicate that the rhombic isomer is preferred
by about 1 kcal mol-.. ‘The coupled—cluster vibrational frequencies of
.the linear isomer are all real,’in agreement with previous work,.
indicating that this isomer is not bent in the gas phate. The IR
intensities of linear Cq obtained in this work differ significantly from i
those obtained previously with smaller basis sets and either SCF|
.theory or second-order perturbation theory. The present calcns. give |
a dissocn. energy of Cq of 433 kcal mol-1, which is close to a previous
‘value obtained with the aid of an empirical correction, and implies:
‘that several exptl ests. of the heat of formation of Cs are unreliable. ,
'Electron detachment energies of linear C and electron affinities of |
(’.‘ /4 /‘9"%? //j %C‘ are. computed with. larger basis sets than previously and are in
M 11, N %O ery good agreement with recent anion photoelectrondata. . ____ '
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0

Zy { 120: 38480r Improved electron propagator methods: an inves=
+ N — tigation of the carbon tetraatomic neutral molecule, mononegative
ion, and monopositive ion C4, Ci-, and Ci*). Ortiz, J. V. (Dep.:

Chem., Univ. New Mexico, Al uquerque, NM 87131 USA). J. Chem,
l/ ) L/ Phys. 1993, 99(9), 6716-26 (Eng). Several new electron ropagator
methods for the calen. and interpretation of vertical antrntfiaiatic

electron binding energies are applied to Ci, Cs, and C+. Among

these methods are geometry optimizations of doublet species using

neutral and dianionic ref. “states, renormalized calens. of venicai
: electron binding energies using UHF ref. states, and anal, of
5 correlated energy differences and corresponding orbitals in terms of
\7, W W one—electron expectation values. The adiabatic electron affinity of
] linear Cq is calcd. to be 3.69 eV, in excellent agreement wit

0/ /}’Lw//’ photoelectron spectra. The corresponding result for the cyghe
4 L%(’/ 1somer, 2.17 eV, is very close to ests. from Coulomb explotion
imaging. Ionization energies for both isomers also arp”caled.

WCW} e Geometrical changes accompanying addn. or removal of electrons are

interpreted in terms of electrostatic internc_tions bet}en nuclei and
electrons assigned to Feynman-Dyson amplitudes. . -

C.A.199, (2, nY
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. 119: 56391w The equation-of-motion, coupled-cluster method.
i'A systematic biorthogonal approach to molecular excitation
| energies, transition probabilities, and excited-state properties..
' Stanton, John F.; Bartlett, Rodney J. (D<p. Chem. Phys., Univ.
' Florida, Gainesville, FL 32611 USA). J. Caem. Phys. 1993, 95(9),
1 7029-39 (Eng). A comprehensive overview of the equation of mction
- coupled-cluster (EOM-CC) method and its appiication to mol.
' systems is presented. By exploiting the hiorthrgounal nature of the

/pw %/W i theory, it is shown that excited-state properties snd trensition
P i -~ urength; c;n be evaluated \g;ha g;ne{’alized dex;,ecu!ion-value
. 7 / '7{ approach that incorporates both the bra and k2t state wave
7ﬂ Lﬁm’&wz‘/??@niom. Reduced d. matrixes defined by this procedure are given
M . ﬂM[//} | by closed form expressions. For the root of the EOM-CC effective
/ v iHamiltonian that corresponds to the ground state, the resulticg
|equations are equiv. to the usual expre<sions for normal single-ref.

{CC d. matrixes. Thus, the method described in this paper prevides a

{universal definition of coupled—cluster d. matrixes, providing a link

' between EOM~CC and traditiona! grourd state CC theory. Excitaticn

\energy, oscillator strength, and property calcns. are illusirated by

imeans of several numerical examples, including comparisens =ith fu
—CI calcns. and a detailed study of the 10 lowest electronically excited

. .. states of the cyclic isomer of Ce.
C.A[9985009, p&
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! 123: 20668k” EPR and FTIR lpectroucopy of C4. CsH and OC:H
in solid neon and argon (neon,
(Texas Christ. Univ., Fort Worth, TX

argon propylene). Jiang, Qian
USA). 1994. 117 (Eng).
Avail. Univ. Microfilms Int., Order No. DA9505484 &om iss.
f/{,&/f’% Abstr. Int. B 1995, 55(9), 3948 )
i
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, 121: 21232j Infrared diode laser spectroscopy of the »: funda=

’// ' mental and » + » - 1 sequence bands of the C: radical in a

hollow cathode discharge. Moazzen-Ahmadi, N.; Thong, J. J.;

McKellar, A. R. W. (Dep. Phys., Univ. Lethbridge, Lethb:ilgge. AB

Can. T1K 3M4). J. Chem. Phys. 1994, 100(6), 4033-8 (Eng).

The IR absorption spectrum of the linear Cq radical was studied in

an extension of the original observation of gas-phase Cq (1991). The

expt. was performed using a flowing mixt. of C2Hz2 and He subjected

to a hollow—cathode discharge, which was probed at 1625-1570 cm-!

using a tunable diode laser spectrometer. Transitions with N < 60

were measured. Their anal. yielded band origins, rotational, and

[R centrifugal distortion parameters for the lower and upper vibrational
)

/’«) /957

states, and l-type doubling parameters for the degenerate bending
states »s and »a3 + vs. The »3 origin was detd. as 1548.6128(4) cm-1,
the ground state rotational and centrifugal distortion parameters
6 were B = 4979.89(21) MHz and D = 0.848(44) kHz, and the
/ I-doubling parameters for »s was qs = 10.98(13) MHz. This value for
5 was u.seJ to est. the vs frequency of gas-phase Cq as 160 £ 4 cm-1.
th the 1 = 0 and 2 components of the v3 + 2v5 - 2v5 sequence band
were tentatively obsd., but a detailed anal. was not yet possible. The
results were completely consistent with a linear structure for the
triplet ground state of Cs, and showed no effects of quasilinearity
such as that exhilzi_te_d by Cs. ) :

C.A./99Y, 13, N3
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[ 122:173042f Infrared diode laser spectroscopy of Cq. The

vatwi-vs sequence band. Moazzen-Ahmadi, N.; Thong, J. J

(Department of Physics, University of Lethbridge, Lethbridge’

Alberta, Can.). Chem. Phys. Lett. 1995, 233(4), 471-6 (Eng)!

The va+vi—v4 sequence band of the linear Cy radical in the gas Phage

-has been studied using a tunable diode laser spectrometer. A ﬂowin'

mixt. of acetylene and helium was used to generate the Cq radicaly

Seventy-three rovibrational transitions were measured in the 1530 to

1562 cm-1 spectral region. Transitions with N-values up to 60 Were

measured. The anal. yielded a band origin of 1548.0101(3) cm-1, ‘In

~ addn., rotational, centrifugal distortion, and l-type doubling parametery
) . for the degenerate bending states va = 1 and (vs = 1, v¢ = 1) Were
1 () detd. The I-type doubling parameter for vi = 1, g4 = 5.52(19) MH;,
was used to est. the v frequency of gas-phase Cq to be 352(15) cm-1, "

CH1995] (28, N 1Y
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\_5?.1351223. {3}'CUI'MA'[u}{-}'<-'X{3}'CUTMA'[g]{-}-anekTpoHHbIii crickTp
nornowenis nuueiinoit C[4] B neonosoii matpiue. The {3}'CUIMA'[u]{-
}'<-'X{3}'CUIMA'[g]{-} clectronic absorption spectrum of lincar C[4] in a
ncon matrix / Freivogel P., Grutter M., Forney D., Maier J. P. // Chem. Phys.
Lett. - 1996. - 249, N 3 - 4 C. 191- 194 - Aurn.

Oro6pannsie no mMacce Houbl C[4]{-} n3onuposany B MaTphue 13 Heona. B
pesynsTare  Y-dortonusa, B mpouecce MM mocne  (OpMHPOBaHIS,
NoNyueHsl  MaTpHuel, comepikauuie Heiitpansheie  monexkynet  C[4].
TTonyueHs! 2NeKTPONHBIC CISKTPBI NoromeHHs (Hayano nonocst - 380 1),
otHecennie k mepexony {3}'CUIMA'[u]{-}'<-X{3}'CUTMA'[g]{-}.
Onpenenchbl KoneOaTebHbIC 4aCTOThI B BEPXHEM COCTOAHIIL,

Pl 10y .
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124: 159150z The 3Z-,—X 3L-, electronic absorption spectrum’
of linear C, in a neon matrix. Freivogel, P.; Grutter, M; Forney,
D.; Maier, J. P. (Institut fuer Physikalische Chemie der Universitaet
Basel, Klingelbergstrasse 80, CH-4056 Basel, Switz.). Chem. Phys. Lett.|
: 1996, 249(3,4), 191-4 (Eng). The electronic absorption spectrum of linear,
C, in a neon matrix has been detected. This was achieved by codeposit-
% . 0/76/&/)1/ ing mass selected C,~ ions with an excess of neon and UV irradn. of the |
matrix during or after deposition. Mass selection, exptl. and spectroscopic
i evidence, available ab initio calens. and comparison with the spectra of .
5 S5 é' 3- == Czn (n = 3-7) chains lead to the conclusion that the obsd. band system |
2 2 with origin at =380 nm is due to the 3X-,—X 3E-, transition of linear'
[6 9 C,. Vibrational frequencies of C, in the excited electronic state have
been inferred. o e e e

§ Mo wiom =2
e
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124: 245250p Is there evidence for detection of cyclic C,in IR

spectra? A accurate ab initio computed quartic force field. Martin,

Jan M. L.; Schwenke, David W.; Lee, Timothy J.; Taylor, Peter R.

(Dep. SBG, Limburgs Univ. Cent., B-3590 Diepenbeek, Belg.). J. Chem.

Phys. 1996, 104(12), 4657—63 (Eng). The quartic force field of cyclic Cq

was computed using basis sets of spdf quality and augmented coupled

cluster methods. The effect of core correlation and further basis set

extension was studied. Vibrational energy levels were obtained using

. « ¢/ «. perturbations theory and 2 different variational approaches. A severe
M L /LL éLO Fermi resonance exists between the most intense vibration, ve, and v3 +
vs through an exceptionally large kyse = —258.2 cm~%; a large kyase =

ﬁ/aw ) ' —54.8 cm~? causes significant higher—order anharmonicity, including a
shift in vg of +9 cm~2. C, appears to be an excellent test case for methods

for solving the vibrational Schroedinger equation, since perturbation

theory breaks down even when the above resonances are accounted for.

The best est. for v, 1320 £ 10 cm~!, may suggest its assignment to a

feature detected at 1284 cm=! in Ar and 1302 cm~! in Kr matrix, but
this would imply an unusually large matrix red shift in Ar.

C.A. 1996,/2% n /8

N
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/ 125: 341625f Emission spectrum of mass-selected C,-: C 2I,--X
’Il; in a neon matrix. Schaefer, Martin; Grutter, Mickel; Fulara,
Jan; Forney, Daniel; Freivogel, Patrick; Maier, John P. tInstitut fuer
Physikalische Chemie der Universitaet Basel, Klingeibergstrasse 80,
CH-4056 Basel, Switz.). Chem. Phys. Lett. 1996, 260:3,4), 406-408
(Eng). The laser excited emission spectrum of the C 2[1,—X 2[1; electronic
transition of mass—selected C,~ embedded in a 5 K Ne matrix was obsd.
This is an extension of the technique coupling mass spectrometry and

:)p( —7 matrix isolation and allows information on the vibrational frequencies
U , f of the species in the ground state to be obtained. In the cace of Cim, 30
p /)vibrational frequencies (v,(0g*) = 2047(20), va(0g*) = 936(20) and v(ay)

= 396(20) cm~?) were inferred for the X 2[1; state.
Mo - uamplsy
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I/ 125:259893h Rotationally resolved spectrum of the C 2[I, —
X[y electronic transition of C,~ via resonant two—photon de-
tachment spectroscopy. Zhao, Yuexing; de Beer, Esther; Neumark,
Daniel M. (Dep. Chemistry, Univ. California, Berkeley, CA 94720 USA).
dJ. Chem. Phys. 1996, 105(7), 2575-2582 (Eng). The C 201, — X2,
electronic transition of C,~ was studied by both 1-color and two—color
resonant two—photon detachment (R2PD) spectroscopy. The 1-color
spectrum reveals vibrational structure in the excited anion state. Transi-
tions due to excitations in one of the sym. stretching modes as well as
the bending modes are obsd. Spectral resoln. in the 1—color expt. is

4 H Z limited by power broadening; using two—color R2PD, rotationally resolved
f /M - spectra of the origin and 2! bands of the C 2[1, — X2[1_ transition were
/y) obtained. Mol. consts. detd. by fitting the rotationally resolved spectra

are generally in good agreement with a recent ab initio calen. by Schmatz

and Botschwina [Int. J. Mass. Spec. Ion. Proc. 149, 621(1995)]. Perturba-
I/é[ ‘/] : tions in the 2! band are attributed to Fermi resonance interactions in

the C 211, state, o

C.A. /996, L8, ydo
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(/ 125: 341763z Spectroscopy and electron detachment dynamics
of C;—, Cq-, and Cy-. Zhao, Yuexing; de Beer, Esther; Xu, Cangshan;'
.Taylor, Travis; Neumark, Daniel M. (Dep. Chem., Univ. California,
Berkeley, CA 94720 USA). J. Chem. Phys. 1996, 105(12), 4905-4919
(Eng). Resonant multiphoton detachment spectroscopy was used to,
obtain vibrationally resolved spectra of the C 2[1 — X 21 electronic’
transitions in C,~, C¢-, and Ca~. Transitions due to vibrational excita-
/’ ~tions in the totally sym. stretching modes as well as the bending modes
w ® 4 are obsd. The electron detachment dynamics subsequent to multiphoton
/) ’ absorption are studied by measuring the electron emission time profiles
WMI and electron kinetic energy distributions. The observation of delayed
electron emission combined with the form of the electron kinetic energy
distributions indicates that these species undergo the cluster equiv. of;
Z X/] 1 thermionic emission. This interpretation is supported by comparing the:

exptl. results to a microcanonical model for cluster therpmionic emission.:
A5\
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128: 119814v An accurate equilibrium geometry for linear C,
(X3Z.-). Botschwina, Peter (Inst. Physikalische Chemie, Univ. Gottin-
gen, D—37077 Gottingen, Germany). J. Mol. Spectrosc. 1997, 186(1),
203-204 (Eng), Academic Press. The authors report the results of
large—scale open—shell coupled cluster calens. for the electronic ground
state of linear C4(X3 ;)with the aim of predicting its equil. bond lengths .
5 to an accuracy of ca. 0.0005 angstroms. Partially restricted open—shell
Z coupled cluster theory with single and double excitation operators plus
ﬁ a perturbative treatment of the effects of connected triple substitutions -

ﬂ f/ _was employed. e : e e
C/JW/W Lreihe. ’ |
WO/ e %
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127: 168358n Electronic absorption spectra of C,~ and Co-.
chains in neon matrixes. Freivogel, Patrick; Grutter, Michel; For-.

-ney, Daniel; Maier, John P. (Institut fur Physikalische Chemie der
Universitat Basel, CH-4056 Basel, Switz.). J. Chem. Phys. 1997, 107(1),
,22-27 (Eng), American Institute of Physics. The absorption spectra of
“the electronic transitions A 2Z+;—X 2[1,, B 2X+,—X 2[1,, (2) 2[1,—X 2I1,,

and (3) 2[1,—X 2[1; of C,~, as ‘well as'A 23 X 2[1“. (2) 2M,—X 2['1‘.,

% e/wltﬁ and (3) 2I1 —-X 2“ of Cg~ have been obtamed in neon matnxcs The
' . spectra were measured after mass—selected deposition of the anions

) é with excess of neon at 5 K. The assignments are based on mass—
mbéglf f(’ selection, spectroscopic evidence, photobleaching behavior, and ab initio ,

calens. Vibrational frequencies in the electronically excited states have

z{ %/uﬂ/)y been inferred. ST
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128: 235367a Density functional study of silicon carbide cluster

/ cations C*, C;Si*, C,Si,*, CSi,*, and Si,*. Lavendy, H.; Robbe, J.
M_.; Flament, J. P.; Pascoli, G. (Lab. Dynamique Moleculaire Photo-
nique, Qenter d'etudes Recherches Lasers Applications, Univ. Lille I,
59655 Villeneuve d'Ascq, Fr.). J. Chim. Phys. Phys.—Chim. Biol. 1997,

194(10), 1779-1793 (Eng), Editions Scientifiques et Medicales Elsevier.

M

0

CA 7798,

In this work, we present the results of calens., based on d.—functional

theory, of the lowest electronic states, electronic structure, dipole mo-,

ments and harmonic vibrational frequencies for various geometrical ar-
rangements of the four—membered silicon—carbide cations. For C,*, the
linear and the rhomboidal forms are quasi—degenerate. The C;Si* and
Si,* species exhibit a rhomboidal structure, while a linear one is favored
for C,Si,*. Finally the CSiz* ground state is a sym. T—shaped structure
with a central C atom. A comparative anal. of the total at. charge
distributions in the three and four atoms clusters leads to a coherent
scheme of the equil. geometry found for the ground state of the different
clusters. Tendency rules for the reactivity of the silicon atoms are finally
presented.

G4 @ G4 (A, )
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F: C4[-] : V//‘/ 5 /J 7W Z@
P:3
22b1440. Uudpakpacnas cnektpockonms ammona C[4). Tepeotneceuue
nonocel  1699,8 cm{-1}. Infrared spectroscopy of the C[4] anion:
reassignment of the 1699.8 cm{-1} band / Szczepanski J., Vala M., Shen L.
N., Withey P. A,, Graham W. R. M. // J. Phys. Chem. A [6biBw. J. Phys.
Chem.]. - 1997. - 101, 47. - C. 8788-8792. - Anru.
Mccro xpanenns TTIHTB Poccun Hamepenst UK-cniextpst nornomenis
annonos  C{-}[4], wu3onupoBanHbIX B Ar-matpiue.  Hcnons3osancs
PaspaGoTaHHbiii aBTOpaMH HOBBI ILIA3MEHHBI  HCTOYHHK KNIaCTepHBIX

L 7YGF

aHHoHOB yriepoaa (/). Phys. Chem.- 1997 .- 101 .- C. 1841). Ha ocnosauun

aHaNH3a BJIHAHHA Ha CNEKTPBI OTUKHIra MaTpHLbI, ¢0T0.'1H38 H 106aBNeHHA B |

'
niasmy ucrounnka CCI[4], seinonnsiowero pons JIOBYWIKH 3NIEKTPOHOB, J‘




Cacnai  BbIBOA, 4TO monoca  1699,8 cm{-1}, npunuchiBaemas \pmﬁe
KOMGHHAUHOHHOMY nepexosy 'H10'[3](a[1])+'n10'[5]1(b[2]) Heirpanshoii MOJIEKYIbI
Cl[4] ¢ wic-n3orHyTOIt CTPYKTYpOIi LIeNH, NOMKHA GbITE NepeoTHECEHa Kak nojoca
AHTHCHMMETPHYHOTO BAICHTHOrO KoneGaHHs 'H10'[3]('curma'[u]) annona C{-}[4].
Takoe nepeotnecenne noxreepxaacrcs PE3ybTaTaMH HEIMIHPHYECKHX PacyeToB,
BBINONHCHHBIX Pa3HYHBIMH MeToaaMH. Buo. 32.




/Jogf 666

. 134:106124u Stability properties of C 2*. Hogreve, H. ‘(Centre de
tPhysique ‘Theorique, CNRS, F-13288 Marseille, Fr.). THEOCHEM
2000, 532, 81-86 (Eng), Elsevier Science B.V. The carbon tetramer
dication C42* is studied by multireference configuration—interaction cal-
cns. Equil. geometries of C,2+ are identified and their stability proper-
ties discussed. Although for the tetramer ion the neg. dissocn. ener i
=D,, turns out to be smaller than for the dications C,2* with n = 2,:3,"

\ » 4% 7 thermochem. stability is not yet achieved. The size of the involved
W 7 . ﬂ%l%/ potential barriers, however, entails a high degree of metastability for

on zzfmmm o
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F: C4
P: 3
133:111672 The 3.SIGMA.u~-.ltwarw. X3.SIGMA.g-
electronic spectrum of linear C4 in the gas phase.
Linnartz, Harold; Vaizert, Olga; Motylewski,
Tomasz; Maier, John P. Institute for Physical Chemistry,
University of Basel CHBasel 4056, Switz. J. Chem.
Phys., 112(22), 9777-9779 (English)_2000. The
3.SIGMA.u-.ltwarw. X3.SIGMA.g- electronic absorption
spectrum of linear C4 was detected in the gas phase.
The origin and several vibronic transitions were
recorded by cavity ring down spectroscopy through a
supersonic planar plasma. The origin band is found at
26,384.9(2) cm-1 (~379 nm). A partly rotationally
resolved origin band spectrum yields a value of
B0'=0.1570(5) cm=1 for the electronically excited

~ 3.SIGMA.u- state.
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F: C4+ . 7.000

P: 3
132:212981 Ionization cross sections of Be2+, B3+
and C4+ by electron imp Nasu, Seishirou; Nakazaki,

Shinobu; Berrington, Keith A. Department of Applied
Physics, Faculty of Engineering, Miyazaki University
Miyazaki 889 2192, Japan AIP Conf. Proc.,

. Volume Date 1999, 500(Physics of Electronic and Atomic
Collisions), 449-453 (English) 2000 A wunified theor.
approach is applied to calc. electron impact ionization
cross sections for He-like ions (Be2+, B3+ and C4+).
The 25 target state including 10 pseudostates are used
in the R-matrix calcn. The cross sect are obtained as
the sum of the cross sections into all states 1lying
above ionization threshold. The present results are in
good agreement with tho the expt.
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135.362841v Geometry of C ?* and the Jahn—Teller effect.
. |Wang, Rong; Zhu, Zheng—He; Yang, Chuan—Lu (Institute of Atomic
a %(// and Molecular Physics, Sichuan University, Chengdu, Peop. Rep. China
/7‘1,@0// - 7l 610065). Wuli Xuebao 2001, 50(9), 16751680 (Ch), Zhongguo Kexu-
+s eyuan Wuli Yanjiuso. 10 Stable structures of C42* are found by using
fﬂ M [Lf &ﬂ(,/W//é the QCISD (Quadratic CI of Single and Double Substitutions)/6—311G*
method. The point symmetries for the structures are C,, C..,, C,,, Dy,
D.hy Dany D2g, and Cs, etc. The Jahn—Teller distortion for T4 and Dy,
¢ ) is discussed. The relationships among these various geometrical configu-
rations are analyzed based on the Jahn—Teller effect, vibronic interac-
tion and the resoln. of group representations. The most stable electronic
state of C42* is 3A", which is for the planar C, configuration.
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