S5
b, §

6 51030. OpGuranbnbie cuasl B Gopmaausme GyHKuHO-'
Hajla MJAOTHOCTH: MPHJIOXKEHHWe K AMMepy meau.  Orbital
forces in the density-functional formalism: Application’
to the copper dimer. Averill F. W, Painter G. S
«Phys. Rev. B: Condens. Matter», 1985, 32, No 4,
2141—2148 (amra.) |

Cxema pacuera resabMan-(QeifiHMaHOBCKHX cua F, peficr-
BYIOUHX HA 5Apa B MOJeKylaX M  NapUHOHHDPOBaHHs
STHX CHJA C BbiAeJeHHeM BKJagoB Fi orgeasnux MO
peaansosana B pamxkax Meroaa thHna JIKAO-Xa. [i;
yuera owmnOkH Hcmosabsyemoro B Meroxe JIKAO-Xe ca;(

anem 3Hca BBejeHa MOMPABKa, BKJIOYAIOMAs  OPOHTAMbiye
Np-HEe 10 JCKAPTOBBIM KOOPAAHATAM siZep. ddekTys.
W/ HOCTb TPEAJOYKEHHON CXeMbl  HCCAGNOBAaHA Ha npHMepe

pacieraCu,. Baaropapi BBEAcHHON mNoNpabke, pacuery

AHHM. H pacuinpenHoM OGasucax ['® paior CXOaHyl0
3aBHCHMOCTb F OT MEXKBSNEPHOrO PaccTOsHHS R(CU—Cu)‘
Anaans paccuntanupx aai R(Cu—Cu) =41 ar. ez pe.

X /P, ABNE




anynn Fi, nposeaenHblil ¢ yueToM 3((EKTHBHOrO 3KpaHH-
POBaHHSI OCTOBOB BaJICHTHBIMH 3JIeKTPOHAMH,  NOKa3ads,
uTO HanGoNbIUIMIT BKJaJ B CBA3LIBAHHE BHOCHT O-B3aHMO-
neitcrBue sd-rubpuanbix opGuraneii aromos Cu. Baammo-
neitcrBue m-thna d-AO Cu BHOCHT 3HAYHTEJbHO MEHbIIHT
BKJaj B CBs3bIBaHHe, a B3anMmojeficTBHe O-THMAa  HMeeT
cnalulif pas3pbIXJAAIOMMI XapakTep. O. Tpuuenko

U1,
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103: 147291z Transmission function vs. energy splitting In|
tunneling calculations. II. Computer simulation results. Lay,
K. F; Weiner, J. H. - (Dep. Phys.,, Brown Univ., Providence, R,
02912 USA). J. Chem. Phys. 1985, 83(4), 1567-72 (Eng).|
An idealized model for the quantum tunneling of a particle
interacting with a heat bath was studied by computer simulation|
with the described algorithm. The model consisted of a bound H
atom-0 atom impurity pair in a metal lattice; the H atom wag
treated quantum mech., the O atom was treated classically, and a

.Yy, 1
/]Zéﬂ J Zéﬂ/l{(,/( double-well potential coupled the two. To represent the O alum
& interactions with the rest of the lattice as heat bath, its motion wag!

e DN LT described by a classical Langevin equation. Computer simulation of
/a (/M the model showed that, with all other parameters held ﬁxe(oifl
tunneling through low-energy barriers is governed by Energ§

splitting; whereas for high-energy barriers, the transmission approach;
agrees well with simulation results. ‘ ‘

g

041945103, v /3
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' 102: 1728288 Electronic structure and bonding in the ground
state of copper dimer. Scharf, P,; Brode, S.; Ahlrichs, R, (Inst.:
Phys. Chem. Elektrochem., Univ. Karlsruhe, 7500 Karlsruhe, Fed.!
Rep. Ger.). Chem. Phys. Lett. 1985, 113(5), 447-50 (Eng). |
Extended basis set calcns. were performed for the ground state of;
Cuz using CI(SD) and the cougled pair ’functionalt method, a'
size-consistent modification of CI(SD). Special emphasis is given to!

9 a4\ the discussion of (i) basis satn. effects (up to g functions were
W&/ . WM Included), (ii) effects of cluster corrections to achieve size consj ’

stency, .

(iii) relativistic effects, which were included in 1st order from the!

é (ge Cowan~Griffin operator. The final results are R, = 4.93 au = 2,238
¢)

A, D, = 1.84 eV, in close agreement with exptl. values of 4.20 ay =
2.22 Xlnd 2.05 eV, resp, - :

O
0. /1958, 1oL, ¥ AD
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ITB51035. JJeKTPOHHOE CTPOEHHE H XHMHHUECKAS - CBAI3L

ocHosHom_cocroanun_Cu,. Electronic structure and—bon-'
ing in the ground stafe of Cu,. Scharf P, Bro-
de S, Ahlrichs R. «Chem. Phys. Lett.»} 1985, 113,
Ne 5, 447—450 (aura.) ’ l

MetonoM KondHrypau. B3aHMOLCIHICTBHA C yuyeTOM oMo
n ABYKpaTHbix BosOyxnuennit (KB 1+42) ¢ 3d- u 4s-MO,
a TaKKe MeTONOM (yHKUHOHaJla CBA3aHHmX map (OCII)
pacCuHTaHbl CTEKTPOCKONHY. NOCTOSIHHBIE OCHOBHOTO CQ-
crositis MoseKyast Cup. Pacuerst mpoBenient 8 pacumpen.
HbIX 0a3HCaX CrPYNNHPOBAHHBIX TayCCOBHIX ~  (DYHKUHIT
(14s11p6d3f/8s6p4d2f), (14s11p6d3f1g(8s6p4d2flg),
(14s11p6d3[[8s7p4d3f) n (16s1p6d3f/10s7p4d3f). C e~
NOJIb30BAHHEM MOJIYYEHHBIX KOPPEASUHONHHIX  BOJHOBHYX

X198, 198/l




(QyHKUHIT ocHOBHOTO cocTosnus Cup B 1-M mopsitke TeopHu|
BO3MYIIEHHIT ONpefeseHbl DeNATHBHCTCKHE  IONpPaBKH K/
NOJIHOI SHEPrHH, DPaBHOBECHOMY MEXKbSAECPHOMY paccTos-|
HHIO (R.) M 3Hepruu muccounaunu (D.). B npuGmuskenun,
KB 1+2 3uauenne D,=0,205 3B, a B npuGaumxkennu GCII!
1,727 5B, Ananns 3aceseHHOCTeil HaTypaJbHBIX opéuraneu,
NoKa3aJ, 4TO CBsA3b MexXAy atomaMH Cu B OCHOBHOM CO-/
CTOSIHHH MOJIEKYJIBl MOXKeT ObTh O0XapaKTepH30BaHa Kak!
CBSI3b THNA 4SC MeXJYy aTOMaMH B COCTOSHHSX, OTBevalo-

UHX BaJIEHTHOIT 3JIEKTPOHHOIT xompurypaumu 3d104s".
: _ . A Tononbf



- Z06F3 /98"
- |
2) SRS Sancponie cons 4 a2 sy

ding in the groumd—state of Cu,. Scharf P, Bro-
de S, Ahlrichs R. «Chem. Phys. Lett.», 1985, 113,

Ne 5, 447-—450 (aura.) ' :
AnexTponnoe crpoelHe MoJekyam Cuz B OCHOBHOM
(X'Zgt)-cocTOAHHH  pPACCUHTaNO  METOAOM  KoHuduTypau.!
B3aHMOJCICTBHSL C YYETOM OJAHO- H JBYKPATHBIX BO36YK-
nennit uexoxnoit Koudurypamun (KB 12) u  Meromom
¢yukunonana ceazawnbix nap (®CII). Bonpwas wacts
pacueToB BhIMOJHeHa B Ga3Hce CrpYNNHPOBAHHBIX Taycco-
Boix ¢-umit (14s11p6d3f)/[8s6p4d2[]. Viccnemosano Baus-
HHe pAacCWIHpCHHst 3TOro 6asHca Pas/HUYHBIMH CNocoGaMu
‘9 ' Ha KOHCYHBle pe3y/bTarhl. Pe/NsiTHB. NMONpaBKH K 3Hepriu
VZZ/}} o) BBIUHCJCHBl KaK CpeAHie 3HAauYeHHs omepaTopa Koy:.ma_J |
Ipuduna na HepeasTHs. BOAH. ¢-uusx. ITokasawo, yro! |
npeneGpexKenne BKAAAaMH HECBS3AHHBIX _ KJIACTCDOB  p| |

c/é,/%'f/ /5, ¥6




npubamxennn KB 12 npusoant K 3asbimeniuio pacyeTHOI!
Anuubl cBsi3H Re (ua 0,05 ar. ex.) um sueprinm JHCCOLH-|
auuy D, no cpaBueHHio ¢ mamHeIMH-  Meroxa  OCIT.
Penatus. coxpawenne R. cocrasumo 0,07 ar. en. Akerpa-,
NONAUHS HAJEHHHIX XaPaKTEPHCTHK MOTeHI. KPHBOil Ha!'
Cayyaif HachUEHHOro G6a3HCHOro Ha6opa NPHBOAHT K.
OLICHKaM R.=4,225+0,005 at. en. u D,=1845+"
*0,005 3B (akcnepum. snavenns 4,20 at. eng. u 2,05 3B|
COOTBETCTBEHHO). o A. B. 3aitneckuil
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5 J1156. TomosmepHble AMMEPHI NMEPEXOJHBIX MéTann0B
nepsoit u Bropoit rpynn. Homonuclear dimers of first]
and second transition metal series. Shim Irenel
«Mat.-fys. medd. Kgl. dan. vid. selsk» 1985, 41, 147—!

. 207 (amra.) 1
0630p 3SKCHEPHMEHTANbHHIX H TEOPEeTHY. HCCJed0BaHMiT

ABYXATOMHBIX MOJEKYJ TOMOSIEPHEX NepPeXONHEIX Meran-’

0B 1-it u 2-it rpynn. Tokasano, 4TO HeIMNHPHY. PACYETH |

[I03BOAISIOT NOJMYYHTh HHOPMALHIO O NMPHPOAE XHMHY. CBﬁ-l

‘3§ TAKHX MOJEKYJ] H IpHeMJEeMble  CMeKTPOCKOMHY. mo-

crosuubie, JJas «oGoramieHHbX d-37MeKTPOHAMH» mmeposl

NPOAEMOHCTPHPOBAHO HAJHUHE «30H» HH3KOJIEXKALINX 3.'1e1\-]

VZ( /] ) OHHBIX COCTOSIHHIL. XHMHU. CBsi3H B Mojekyaax Cu,, Ni,!

C%, u Fe, 06ycsioBJeHb B OCHOBHOM nenoxamlsom;m\m‘

O'ZSd -3/ICKTPOHBI JIOKAIH30BaHLl BOKPYT AAPA H HX!
reﬁaenﬁeproacxoe o6MeHHOe B3aHMOAEHCTBHE o6ycnoamx-
@ BaeT MaJble ii Fremu DACUICTVICHHS  MEXAY HH3KOJexa-|

ch /G4 6,_/51,2/\/.5“ A/»Z/ /é/fz ﬁl?z,/a/z

2)




LUHMH SICKTPOHHBIMH COCTOSTHHAMH. J1Mepn Aga, P’qz, Rhy'
H Rup HMEIOT XHMHY. CBSI3H, 0GYCJOBJICHHLIETCAORANNI0™
BamoiMH 5505-MO. Tlokasano, uto d-3MeKTpoHH B «o6en-’
HEHHBIX d-3JIEKTPOHAMH> JHMepax CYILIeCTBEHHO AeJOKaJH-
3oBanbl. TIpuBefieHH HOBHe pacueTnl Aas MoJekynx Nis, Fe,
u Rhy. Bu6m. 147. H~B.BC



XJ 19 51026. Baxnocts ywera f-dpynkumit 1~ addexron|
iKoppensiuun 3d-271eKTpoHOB B onucakni csa3u B Cup. The
importance of f functionis and 3d electron corfelation ef-
fects in the bonding in Cuz. Sunil K. K, Jor-
dan K. D, Raghavachari K..«J. Phys. Chem.,
1985, 89, Ne 3, 457—459 (amura.)

B pamkax Teopui Boamymenuit  Mennepa-Tlacccera n
MCTOA KOH(Hrypal. B3aHMOMCHCTBHA C.YYCTOM HECKO/Ib-
kux ncxomunix kougpurypaunit (KB HHK)  paccuntanm’
nosHas 3Heprus H sHeprus Anccounaunx (dI) aas ocuos-

yoro cocrosinus 13, Mosekyast Cug. PacueTsl npoBoauIich

v{lﬂ ‘L‘ ' B pa3/HuHBIX Gasncax CrpYNMHPOBANHBIX SpPA-TdyCCOBHIX
) ) (yHKUMit ¢ yuerom mnoaspusau. f-opGuraseii.  OcnoBhoe
BHHMAaHHC YAEICHO BJHAHHIO f-DyHKUHIT H MHOrO3JeKTpOH-¢

HHIX BO36YXAcHHII B KOHGHrypau. 6a3ice Ha BHYHCIse-
mpie X-Kn Cup. YcraHosjaeHo, .uto yuyeT B MeToge KB
HUK Koudurypaunii, oOTBeHaloUHX TOJNbKO TAKHM BO30Y K- |

X985, 19, ~19




JCHHSIM, NPH K-PHIX 3aTPAuHBACTCSl JIHWIbL OJHH 3JEKTPOH '
Ha 3d-o6osiouKe, MPHBOANHT K Hepoouenke IJI na 0,5 3B.,
Bennunna B cyuiecTBeHHO yBeqHYHBAaeTCS NPH TPAMOM
.yuere B KOH(pHrypalu. Ga3Hce ABYKPATHHIX BO30YXKAEHHil ¢
3d-060/104KH 1 yYeTe BHICIUHX 3JCKTPOHHBHIX BO3GY:KIeHHIl
€ nomousio nonpaekn J3Buacona. Ha ocHose TeopHH BO3-
MYLUCHHI yYCTAHOBJICHO, YTO BJHSIHHE TpeX- H ueThlpexKpaT-
HEX BO30YXJeHHIl BecbMa 3HAUHTENbHO  AJS ONHCAHHSA
ceisn B Cup. Pacwnpenne Gasuca 3a cuer AHPQDY3HBIX
f-op6utaneit, Heo6XOAMMBLIX NS KAYCCTBEHHO NPaBHJBHO-'
ro onucanusi ds—fp-koppeasuun B arome Cu, npuseno K
YBennuennio DI mosnekysan Cup Ha 0,14 3B. . A. Tonoas

.
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! 102: 67654j The importance of f functions and 3d electron

correlation effects in the bonding in diatomic copper (Cu,).

Sunil, K. K; Jordan, K. D.; Raghavachari, Krishnan (Dep. Chem.,

Univ. Pittsburgh, Pittsburgh, PA 15260 USA). J. Phys. Chem. 1985,

89(3), 457-9 (Eng). The bonding in the 12+ ground state of Cuz was

% studied by both the multireference CI and Moller-Plesset perturbation

//ZM " QWM theor. procedures. CI calcns. allowing only single excitations from
/ the 3d space are inadequate for describing the binding and the

WW C/L% diffuse f functions contribute ~0.14 eV to the binding energy.

e A 1985, [od W5 -
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712 1118.  Boanosbie ¢yukunn XaprpH—Poxa—Cns-
tepa pas Cu, m atomos or Sc no Zn. STF HF wave
functions from Sc to Zn and STF HF wave function
for Cu,. Tatewaki Hiroshi, Sekiya Masahiro, “«J
Chem. Phys.», ‘1985, 85, Ne 10, 5895—5899  (anra)
Mecto xpanenns ITIHTB CCCP . | ‘ g
_ MeropoM PyTana BBIMOMHEHH | MPEUH3HOHHKE  pacyerh'

‘poan. "¢-unit  Xaprpu—®oka—Castepa ans  u3bpanmuix

coctosHKiT ‘aToMoB, ‘oT - Sc. 'fo " Zn. Ilosyuennrsle ‘Bogy,

‘b-uMH  HCMONBL3OBAJNCL B pacuerax — HEprHii = ypOBHef

TIpoféMOHCTPHPOBAHO MPAKTHYECKH 'MOJNHOE COBNAafeHHe ¢
gHCJEHHBIMI JAHHBIMH KOMIJIEKCa — mporpamy | ®pes—
duwep, OAHAKO NS ‘pAfA COCTOAHHIT HaGmoganoch ‘He.
Gonbwoe pacxoxpenne (0,0005 at. em.) c pesyabratamy
paGorn (Hay P. J. «J. Chem. Phys.», 1977, 66, 4377)
BHUHCJICHH CIEKTPOCKOMHY., KOHCTAHTHL . s K'Oll(b-).ll‘ypa:‘
wun  (704%)'Zgt MoneKyan Cup, OCHOBaHHBE 'HAa IpiiMe.
pennn Boan. G-unm (3d'%4s')2S-cocTosuust aTomoB  Cy -
:R,=4,62(4,19) ar. em, ©=189(226) cM~!, B,_ |
=0,089(0,109) cm~!, D.=0,52(2,05) sB. B ‘éxoé&?x
skcnepiM. suavemns._ . ... B _I_‘,*l,’_lgm,quxon]
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104: 213545j Theoretical studies of transition metal dimers.
Walch, Stephen P.;  Bauschlicher, Charles W., Jr. (Eloret Inst.,
Sunnyvale, CA 94087 USA). Comp. AB Initio Quantum Chem. Exp.
Smalm!ul., Proc. Symp. 1984 (Pub. 1985), 17-51 (Eng). Edited
by Bartlett, Rodncy J. Reidel: Dordrecht, Neth. The results of
CASSCF calcns. are presented for the Scz, Tiz, V2, Crz, Cuy, TiV, Y,,
Nbz, and Mo: mols. CASSCF/CI cnlcns."W'erE‘ulso“caTried-o'utmr

/My : /j QLOLLA )Sex Tz, Cuz, and Ya. The CASSCF procedure generally- provides

reliable mol. vibration and bond lenght values. “However, dissen,

energy values are systematically underestd.; the worst case is Crq

W é e .”Lo where the CASSCF curve is not bound nl!l_mugh a shoulder is obsd.J
£ ) / in the region near the exptl. R.. The CASSCF procedure provides g
DM w consistent set of calens. for these mols. from which trends and al

M : simple qual. picture of the electronic structure may be derived,
These calens. confirm the »5¥u- ground state of Scz2 and the -

ground state of TiV and lead to predictions for other mols, in this

series. So far only the 3, ground state symmetry and the bond
@ length of V2 are confirmed by expt. .

X
c.A 1986, 10Y, N L]
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6 IL116. Bknan HEcBS3aHHBIX KaacTepo i peasTi-
BHCTCKHX mnonpasok B. cBs3b Cup. Unlinked cluster and

aZ relativistic contributions~te—the b onding in Cu,, Wer-

ner Hans-Joachim, Martin Richard L,

«Chem. Phys. Lett.», 1985, 113, Ne 5, 451—456 (anra.)

DyHKUHS NOTEHW. 3HepruH Moaekyas Cu, B OCHOBHOM

S/EKTPOHHOM COCTOSIHHH paccynTana Metojamn  CCII,

CBSI3AHHBIX SMeKTPOHHBIX map (CAI) u  Koudurypany,

B3aHMOJEIHCTBHSI C YYETOM OJIHO- H ABYKPATHLIX BO30Yx-

Aenuit ucxoanoit kondurypaunn (KB 12) B 6asmce 122

CrpynnHpoOBaHHbIX TrayccoBhlX ¢-umid. B nepsom mnopsnkd

TCOPHH BO3MYLICHHI  ONpefeJeHBl PeJATHB. NONpaBK,

C HCrO/Ib30BaHHEM MONHHOMHAMBHON aNNPOKCHMAWHN mno.

TeHU. KPHBOIl MNOJMYYEHBl OUCHKH  PaBHOBECHOFO Me)Kp-

Jl/) : SICPHOTO pPacCTOsIHHA R, 3HEPrHH KoneGaTeabHoro nepe-
xona AGy, u 3Heprun anccounauun D,. YeraHosaeno, yro'

KYJIOHOBCKasi KOpDeJIsUHOHHAs ' NonpaBKa K R, cocrapig.

et —0,17 A, npuucm oxono 1/4 TNONPaBKH CBA3aHO ¢ yye-

TOM 60Jice YeM ABYKPATHBIX BO3GY:KAEHHIL. Koppeasunoy-

HBIMH 3¢pdekTamu  oGecneunBaerca 70—759, BeJIHYHHB

De.. Ouenky pensiTup. cokpauenus R, OAHIAKOBH BO Beex
ok /985, 15,16 |




Bapuanrtax pacuera u pasun 0,04 A; ans AGy, u D, pe-
JIITHB. TNONPABKH CYIIECTBEHHO HeAOOLEHHBAIOTCS B npH-
Gmnzkennn  CCIL. -HauGosce HagesxHbie MOJIEKYJIsIpHble
TIOCTOSIHHBIE MOJydeHbl B NpHGauxKenun CIII (B ckodxax
SKCMCDHM.  BeMHuHHBI): Re=223 A (2,22 A), AG,=
=263 cm~! (263 cem~), D,=1,80 3B (2,05 3B). .

o . . ) A. B. 3aiiuesckuit
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é(/ 11 B1036. Bxaaabl HeCBSA3aHHBIX KJACTEPOB H PesATH-)
BHCTCKHE BKJajabl B XHMHYECKYI0 CBA3b Yy MoJgekyan Cuy.!

Unlinked cluster and relativistic contributio?ls\lﬁﬂm

ding in Cu,. Werner Hans-Joachim, Martin

Richard L. «Chem. Phys. Lett», 1985, 113, Ne 5/

451—456 (anra.) |

HcenenoBano  BAHSIHHE KOPPeJNALHH H  PeNSATHBHCTCKHX!

3((peKToB Ha CIEKTPOCKONMHY. NOCTOAHHBIE MOJCKyJs Cu,

B ocHoBHOM cocrosinii. Tloanbie snepruu Cu, BBIYHCICH!

B pacuiHpeHHOM 06asHce  CrpyNNHPOBAHHBIX rayccmmxl

QyHKUHI MeTOZOM KOH(HIYypau. B3aHMOLCHCTBHS c yye.!

TOM OJHO- H IBYX3JEKTPOHHHX B030yxnenuit (KB 1+2)i

‘ZZ\/] = %0 - # B MPHOJHKCHHH CBS3AHHBIX 3JEKTpOHHHX map (ITCII).
) PensiTHBHCTCKHE NONPABKH K NOJHON 3HEPMHH M CHeKTpo-!
CKOMHY. TOCTOSTHHLIM PACCYHTaHBI B NEPBOM NOPSIKEe Teo-

pEH BO3MYLIEHHII C ONEpaTopoM, ONPEIE/SIOUHM 3aBHCH-

MOCTb MacChl 3/JEKTPOHA OT CKOPOCTH H OJLHO3JEKTPOHHEIM'

AAPBHHOBCKHM TIOTEHLHAJIOM B ramuJbToHuane Bpeiira —

IMaym. Tloxkasano, 4To 3aBBIIEHHE TEOP. 3HAUCHHA NJIHHK

X198, 19, W/




cBasn R, B,Cu, BO Bcex HEIMMHPHY. pacyeTax METONaMH
CCIT u KB o6ycnoBieno npeneGpekenesM peasTHBHCT-
ckuMH oddexTaMn H 3pdexTaMH HECBSI3AHHBIX KJaCTepoB,
Yuer peJSATHBHCTCKHX 3()(peKTOB NMPHBOAHT K yMeHbIIECHHIO
R, na 0,04 A. VYuer xoppeasu. 3p(pekToB  ITPHBOAHT K
AajbHeiimemy ymeubltennio R, B Cup na 0,17 A, u3 Koro-
peix 0,04 A oGycsoB/eHbl YuY€TOM BBICIIHX 3JEKTPOHHBIX
Bo3Gyxaennit B TICIII. PesyapTupylolee 3nauenne R.=
==2,23 A Xxopowo ‘corjacyercs C 3KCNEpPHM. BeJHUHHOI
2,22 A. dueprus auccounaunn D,, paccunrannas c IIC3I],
Ha 1,6 3B npesbliaer BLIYKHCJACHHYIO B MNPHOIHZKEHHH
KB 1+42. C yuyerom penstupuctckoil mompasxi (0,11 3B)

ona cocrasuna 2,05 3B, uto na 0,25 3B Menble sKcnepuM.
3HAYeHHS. . H. A. Tonoan

%



102: 138113v Unlinked cluster and relativistic contribyt;
to the bonding in copper dimer. Werner, Hans Joachimf'l:\l;ztxlr‘t)im‘
Richard L. (Theor. Div., Los Alamos Natl, Lab., Los Alamog NQ{
87545 USA). Chem. Phys. Lett. 1985,  113(5), 451-6 (.En;
The potential energy function of Cuz was caled. from hizvbkl',:
correlated wavefunctions. Relativistic and unlinked cluster ufxr",‘l.:
are of utmost importance for a quant. description of the bond. ’}ch;

2 N ’ ( A o d ‘
M/W %”Zﬂ([calcd. equil. distance and’ vibrational frequency are in excellen;.

agreement with the exptl. data.
- oL - e .i. ]

/

C.A. /985, /o, N /6.
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104: 26417g Fluorescence spectroscopy in the nanosecond
range for matrix-isolated copper atoms and dimers. Wiggenhauser,
H.; Kolb, D. M.; Rotermund, H. H.; Schrittenlacher, W.:
Schroeder, W. (Fritz-Haber-Inst., Max-Planck-Ges., D-1000 Berlin,
33 Fed. Rep. Ger.). .Chem. Phys. Lett. 1985, 122(1-2), 71-5 (Eng).
Synchrotron radiation in the single-bunch mode was employed to
study time-resolved emission from Cu atoms and dimers isolated in g
Ne matrix. The decay time of the matrix-relaxed emission at 3.5 eV
for Cu in Ne after excitation of the js — jp resonance transition wag
6.9 + 0.3 ns, while excitation into higher-lying 3d — 4p transitions
resulted in a much slower decay of the 3.5 ¢V emissjon, From ana]
of rise and decay times, a detailed diagram for energy dissipation in
matrix-isolated Cu atoms was derived. The B - X (. — 3,
emission of Cuz in Ne has a Ist~order decay time of ~10 ns, .

@ﬁ /Zé ‘

e.4.19%6, 184, 8 Y
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22

20 B1028. Basmuocts yuera auddysnbix f-dyHKUMi B’

.cayuae nepexoaunix meramnos. The importance of diffuse!

f functions for transition metals. Langhoff Step-

hen R. Bauschlicher Charles W. «J. Chem. Phys.p>,

1986, 84, Ne 8, 4485—4488 (amrs.). Mecto  XpaHenns;

TTIHTE CCCP - ) : “

MccnepoBana 3aBHCHMOCTb Pe3yJbTaTOB HEIMNHDPHY. pac.!

yeto atoma Ni u MoJekyabsl Cup nmpu BKJIIOYEHHH B Gasuc

J-db-umii. B pacuerax mucnosib3oBanbl Gasucel 10 14s11p6d

4f2g/8s6pid3f2g) T® nas Ni u (15s11p6ddflg/9s7pid3f-

‘1g) aas Cu. KynoHoBCcKasi KOPpEJAUHS BaJEHTHBIX 3/1ek-

a W TPOHOB YuTeHa METOLOM KOH(HTypal. B3auMopeficTsus (c
/ BKJIOUCHHEM OAHO- ¥ ABYXKPAaTHO BO3CYMKICHHEIX KOHQR-
rypauuit), a Takxe B, NPHOJHKCHHH CBA3AHHBIX 3JEKTPOH-

ppix nap. B caywac Ni Bx/IOYCHHE JIOKAJH30BaHHBIX f-
«-1nii, COOTB. CJEHTCPOBCKOI 4f-¢-UiH ¢ 3KCnoHenTON! ¢ —
7 =5,0 NpHBOJAHT K YMEHbIUCHHIO Pa3HCCTH SHEPrHit HHKHux
@ cocrosnuuit 3F u 3D u yJayulleHHIO COT/IACHS pe3ysbTaTtop!
‘pacueta ¢ 3KcnepuM. AannbiMu. Jlom. BKJOucHue mupwaﬂ

X.1986, 15 M80  J




‘HpiX  f-p-umit (@=0,4) maer TOT Ke, HO SHAUHTEABHO
MeHblit no Beanynne addekr. B_cayuae Cup BKMOUEHH
“anddysubx  f-b-umii | npUBOAHT K YMEHBUIGHHWIO HA

0,04 ar. ex. paBHOBECHOTO epHOTO paccTofihns Re.
. yBeanyenuio Ha 0,1 3B sHepruu_auc HH L, a
KaK BKJIOYEHHE JIOKAJWIOBAHHLIX  [-(-lHil 1pH R K

| YMeHBIICHHIO ~ paccuuTaHHbIX 3HadeHnii Re u Ex ma
;0,05 ar. ex. u 0,5 5B coorsercrsenno. 0. Bl Tpuueiiko

-

HHE ~
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[ 104: 213392g The importi.nce of diffuse f functions for transitiop!
metals. Langhoff, Stephen R.; Bauschlicher, Charles W., Jr. (Amg!
Res. Cent,, NASA, Moffett Field, CA 94035 USA). J. Chem, Phys|
1986, 54(8), 4485-8 (Eng). The importance is studied of a diffuse f
functic.s for detg. the dissocn. energy (De) of Cu; and the 3P

energy ~epn. in Ni atom. The diffuse f contributes at most 0.05 ¢y!
to the J. of Cuz when added to a basis contyg, tight f functions and 4/
flexibly contracted d basis. The diffuse f function decreagsq the/
3F* 0 sepn. in Ni, but by substantially less thun the tight f fllnction:d

e, meop
/}a%em- |




e Jem gszoy/ 1956
ALoese _uf/r ¢9-/.
| Chem. Rev, 1986, 86, w6,
(0835p)  [9%9-110g. |
Clusters of Thpngition-

fetal & Alomy.
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105: 106041d  Unwer-excited fluorescence of diatomle molecules
of copper and lead In glow dischargo sputtoring. Patel, B, M.;
Winefordner, J. D. (Dep. Chem,, Univ. Floridp, Gainesville, FL
32611 USA). .Appl. Spectrosc. 1986, 40(5),. 667-72 . (Eng).
Cathodic sputtering within a low-pressure inert gas discharge
provides a simple and convenient means for at. spectroscopic studies!
of the at. vapor produced from cathode material. The vapor consists!
of not only the at. species, but also the mol, specics,  These species!
were investigated by probing the vapors sputiered from the ,U'Pb‘
cathode in the glow discharge source using a N laser pumped dye
laser to excite the fluorescence. The laser-induced fluorgscence!
spectral characteristics were used to identify the mol. species jn the!
vapors. The identification and assignment of the spectral bnnd|
systems revealed the presence of Cuz, CuO, and Pb: species in the/
sputtered vapors. It is important to-be aware of the reduced np. d. of
atoms due to clustering and the possibility of spectral l'nterfcrenccg’
from mol. species while using the glow dischmgo'sputtering sources’
In at. kpectroscopic apoplications, . s e

t2) & O M) /ég
o AL086, 105/ W 1%
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L// 10 J1138. HccnenoBanue Meronaom nceBAONOTeHUHAAA'

91EKTPOHHOTO CTPOCHHS ATOMOB M JABYXATOMHBLIX MOJEKyJ
nepexoanbix MeraanoB, The electronic structure of tran-
sition metal atoms and diatoms through pseudopotential
approaches. Pélissier M., Daudey J. P., Mal-
rieu J. P, Jeung G. H. «Quantum Chem.: Challenge
Transit. Metals and Coord. Chem.: Proc. NATO Adv.’
Res: Workshop and 40 Int. Meet. Soc.  Chim. Phys,
Strasbourg, Sept. 16—20, 1985». Dordrecht e. a., 1936,
37—51 (anra.) Mectro xpauenus TTIHTB CCCP
Onucaa METOAHKAa HCNOJb30BAHHS DEIATHB. ICCBIONO-

[ tenunanos (II1) A aTOMHBIX U MOJCKYJASIPHLIX pacye-
WQ_ toB, Ha npumepe atomos Cr, Cu, Sc n ero KaTmouma 1

/ aHHOHA HCCJeN0BaHA RPHMEHHMOCTb pasauunmx [1I1 aas
’/(,Z pacyera CHeKTPOB M IOTCHUMANOB nouu3auuu. [Iposegenn:

o %L pacuetst CuH, CrH u Cup. IlpuBeseHs TOTeHUHAAB HOHI- .

3auun HAMHE cBAseil. OlleHeHa pPOJib PeNATHB. BKJAM0B,.
ﬂ OtMmecueHo, 4YTO OHH TPHBOASIT K YKODOYCHHIO CBfA3eil, he
ABASIIOTCS TICPEHOCHMBIMH H MaJO BJHMAIOT HAa  3HEPruy’
Anccounaund. ConoCTaBleHL peASTHBHCTCKHE H KOppe.s-
Honnble 3PQEeKTH NPHMEHHTEIbHO K CNeKTpaM H 06paso-

e (358, 18, /0 wme”eviei. 5. 11 Jiebwes
| ——
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v 24 B1228. Cnexrpocxonun dmyopecueumm nosﬁyxma-‘
emoii y.nb'rpacbuone'ronum Ja3epoM JMMEPOB MEAN OXJAax-
JeHHbIX B cBepx3ByKoBoii crpye. UV laser excited fluores-v
cence spectroscopy of the jet-cooled copper dimer. Rohl-
fmo E. A; Valentini J. J. «J. Chem. Phys.», 1985, 84'
12 6560——6566 (aura.) 1

I/Iawcpeua posbyxaaemass Y®-nazepom ¢uryopecienuus!
(287—324 um) mouexya Cuy, oﬁpaayxomn‘(ca npH Jasep-
HOM HCMIapeHHH & MeTa/ula B HMIYJbCHO/ CBEPX3BYKOBOJt
crpye. HaGmogaanch upe3pbdaiiHO Pa3sBHTHE NPOMPECCHH|
noaoc no v/ mepexoxa Il—X («J. Chem. Phys.», 1983,|
78, 28E6), oxparbiBaloLlHe  ypoBHH  KoaebaT. SHepriuu’

OCHOBHOTO 3JICKTPOHHOrO cocronnns or v=>0 10 72. 3Ha-|
./éc’ﬂ) yenust KoseGar. mocTosHHbIX  ®Cup (X'Zg+) (B C\{“)‘

/ L m AR 1986
) ‘

cnefl.:  ©e==266,43+0,59, exe=1,035%0,030, wey.=
=(1,700,58) 103, ze=—(1,780,37) 105, Ilyrex’
‘skcTpanonsauun_3nauedui AGuyyi/z OUECHEHBl SHEPrHA_ Anc- |

X /9X6, /9” E%




“comnannin De=16 760200 cm~! 1 vp="128=5. Oueicru |
mapaMeTpsl AaJbHOACHCTBYIOLLCTO * MOTCHIHANA 0CHOBHOTO |
:aekTpoHnoro cocrosiist. Ha ocrozatui (hpaHK-KOHA0HOB-
CKOTO  anajn3a pacnpefeseHust HHTSHCHBHOCTH TOJOC B
UpOTPECCHSAX  TOJY4YeHO —3Hauellne /=273 A.

) - 'B. M. 'KosGa:
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ch. /083, LN/
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1J1470. BoaGyxnaemas Y®-nasepom dayopecuenuns
XJAMIAEHHbBIX NPH MCTEYEHHH H3 COMJa JHMEPOB MEeJH..
UV laser excited fluorescence spectroscopy of the jet-co-!
oled copper dimer. Rohlfing Eric A, Valentini Ja-|
mes J. «J. Chem. Phys.», 1986, 84, Ne 12, 6560—656
(aura.) e - . e Gl
HccnmenoBan cnekTp (ayopecueHIlHH JHMEPOB Meau’ B!
o6aacty II—X mnepexomoB (A=280—500 HM). ,[Iu.\xe'pu;
Cu; nosryueHB! METOJIOM JIa3CPHOTO HCMApenHs MeTalna
¢ MOCJACAYIOLIHM . OXJaxAeHHeM NapoB B CBEPX3BYKOBOY,
noToKe reamsi, pacuwmpsiomeMcs B BakyyM. OOpasymomui-
cfl OXJaxKACHHBIT TMOTOK AHMEPOB BO30YKIancs H3nyue-
HHeM BTOpPOfi FapMOHHKH HMIYJbCHOrO MepecTpaKnBaeMoro
nasepa Ha Kpacutene (AA=287—324 um). ITokasauo, 41O
cnekTp (JIyOpecLCHIHH COCTOHT H3 aHOMAaJIbHO MAJHHHOf
konebateabHoit mporpecchn (v’ =0—72). AHamu3 moayuey
HOTO CHEKTPa MO3BOJHJ ONpPeAeNHTb PSA CNEKTPOCKOMHY,
KOHCTAHT MOHCKiJlbI Cu, B OCHOBHOM H _413_935y_>K11eHnoM:




cocTosiiisix. OnpejesieHb! 3HAYEHHs BeJHYHHB KoseGaTeb-
HOro KBaHT4, aHrapMOHHYHOCTH, SHePrHH AHCCOUHAUHH .
PaBHOBECHOTO MEeXbsiepPHOro - pacctosuus. OTMeueHo, 4TO.
DUNOJNBHEIE. MATPHUHBIL 3J€MEHT HCCAeyeMOro mnepexoia:
YBEJHYHBACTCS C POCTOM MEXbsJePHOrO PaccTosHHS MoJe-!
KYJIBI. Ochxch,enu NEPCNEeKTHBE  HCMOJb30BAHHS.  aHAJO0r:

THYHON METOAMKH A/ CMICKTPOCKOMt APYrHX- AHMEpOB ne-,
PeXONHHIX MeTamioB. . X. B.

/GL\

|
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105: 32282w UV laser excited fluorcacence spectroscopy of the
jet-cooled copyer dimer. Rohlfing, Eric Ay Valentini, James J|
(Chem. Div., Los Alamos-Natl. Lab., Los Alamos, NM 87545 USA).
dJ. Chem. Phys. 1986, . 84(12), 6560-6 (Eng). = UV laser-excited
fluorescence spectra of the jct—cooled Cuz are reported. Cuz was
produced via laser vaporization of the metal inside the throat of a
pulsed, supersonic nozzle. - Strong fluorescence was obsd. upon
excitation of ¥Cuz in the range 287-324 nm, corresponding to severa]
¢ = 0 bands of the II-X.transition recentl;; found in excitation
using rezonant 2-photon-ionization. The II-X emission spectra are
characterized by .extremely long progressions in the ground-state
vibration, enabling measuring G(v) and AGv+1/2 values over the range
v = 0-72. This data was fit to yicld improved vibrational consts, for
A0 X1Tetiwe = 266,43 % 0.59 cm-1, wexe = 1.035 % 0.030 cm-l, wey,
=+ (1,70 £ 0.58) X 10-3 em-1, and weze = -(1.78 0.37) X 10-5 cm-t,
The G(v) data was also fit to a near-dissocn. expansion which
incorporates the correct limiting . hehavior of G(v), detd. by the
asymptotic inverse power contnhunon.‘.o the potential. This fit yives
an improved dissocn. energy for the dimer, and the vibrational index
at dissoen.: 2. = 16,760 d&: 200 cm! and up = 118 % b, oApe

e ————

E,/J/J/’M,_{Q:(:N V
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. 106: 9588n STF HF wave functions from scandium ‘zine!

and STF HF wave function for copper dimer. Tatewaki, i‘[)ir::;:?-'

Sekiya, Masahiro (Res. Inst. Catal.,, Hokkaido Univ., Sapporo,|

Japan). J. Chem. Phys. 1986, 85(10), 5895-9 (Eng). The SCF

wave functions were calcd. with Slater-type functions (STF) from :ic'

to Zn: The total energies agree with those of numerical Hnrtrco-!-‘u;kv‘

(NHF) given by C. F. Fischer (1977), while they are 'somewhat'

m Q&‘M ’rflt;ferentl(t.iso.OO(t)S}g.u.t) frog‘l tll:o?e of NH'!-‘ given by P. Hay (1977,
. Af) e resulting at. Hartree-Fock function for Cu wa i "

/ /A ' ] Cuz mol. as &e basis set. . e applicd to,the‘

e. /. /987, 106, N ®




‘epexonnnix meramnos Cu, Agy, Cry m Moy, . Hccnenosa-

VAS 'O
&é i B1032.  OHepruM HOHH3AUHH JBYXaTOMHBbIX .Monéxgd‘yé
2

wue mertopom Gyukunn Ipuna. Iofization- energies of
the transition metal diatomics Cu,, Ags, Crs,-and Mo,:
A Green’s function investigation. Von Niessen W.
«J. Chem. Phys.», 1986, 85, Ne 1, 337—345 :(aurv1.). Mecto
xpanetmss TIIHTE CCCP -
MerosoM ¢-unH [pHHA NPH 3KCHEPHM. MEXK'bSIEPHHX
PAcCTOSHHAX BHYHC/TEHH BEPTHKAJbHbE BaJCHTHHE SHep-
ran wonnsamun (U) wmomekya Cu;, Ags, Cr; m Mo, u3
ocHoHoro cocroauns 'Zgt. Hccneposano simsnue BHG0-
Gaguca Ha Pe3YJabTAaTH. YCTaHOBJNEHO, YTO B TPOLec-
y ) cax MOHH3AUHH, 3aTParHBAIOMHX d-3JIEKTPOHbI, KOppesiy.:

3¢ @deKTH HACTOJBKO OHJbHE, MTO TPH BBHNYHCACHHH €06.|
CTBeHHO-3HepreTHy. yac™d -umn TIpuia Heo6X0AHMO yuy.

) THBATh YJCHH [Pas3JOXeHHs BNJOTb J10 4-TO mopsaxa Teo-|
H BO3MYLIEHHII IO 3JIeKTPOH-3JIEKTPOHHOMY  B3aHyo-|

ﬁ&:ﬂcramo. Ins azexksatHoro —onucahus JIT soHH3aumy,

74 ‘Cup MPUXOLHTCH YYHTHBATb TIOYTH .Bce,komm
BO3WHKAOUHe A5 3afaHHOTO 6asHca B PaMKax OAHO- y

JABYXKPATHEIX BO3GYxaeHHd. Buuucr. nepsute IIT HOuu3a-
a1 Agz 6,70, aas Cry 6,76

S L8, 4
X . / %7, _@/N f:m;nfxoc;‘?::ﬂg,2?g£u2_77 lm, - H._A. Tonoay
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12 1153. OHepruu HOHH3AUMH ABYXaTOMHBIX MOJIEKYT.
nepexoabix meramios Cup, Ag, Cr; m Mo, Hccaenosa-
HHe MetonoM dyHKkuun TPuHTIlofMzation energies of the;
transition metal diatomics ~ Cup, Ags, Cr,, and Mo,
A Green's function investigation. von Niessen W,
«J. Chem. Phys.», 1986, 85, Ne 1, 337—345 (anra.). Mec-.
to xpanenns I'TTHTB CCCP : '

HeoMnuprueckuM MeTOIOM OZHOMACTHYHOM G-wmu Tpuna:
PACCUHTAHb SHEPrHh BEPTHKAJLHON BANEHTHON HOHH3ALHK
ABYXAaTOMHBIX MOJICKYJl NCDPEXOAHBIX 3/MEMEHTOB -t u 2.
rpynn: Cug, Ags; Cra u Mo, B HX OCHOBHBIX COCTOSIHHSX.
12¢+. Metoa pacuera BKaO4an 3¢pekTH SJIEKTPOHHOH Kop-
peasunn u penakcauun. [lis HH3WeR SHEPrHH HOHH3AUMy
nosyuenbl 3uauenna: Cup 7,78; Ag, 6,70; Cr, 6,76 u Mo,
6,21 (sB). Brwenexawne BaneHTHble HOHH32UHOHHble)
SHEPrHH COOTBETCTBYIOT I%,rla.rlemuo d-376KTPOHOB. 3Hayckyy |
HX TaKxe paccuntanbl. Ilokasano, yto B npoueccax, skao.
YalOWHX d-3eKTPOHLI, OYeHb CHJBHH 3(EeKTh Koppess-
HH, TaK YTO B HEKOTODHIX CYYasX AOMKHH GHTb yuTeny:
ujaeHbl 4-ro nopsiaka. Bu6a. 100, H. B. B,

18N 1

o=
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105: 66820k Ionization energies of the transition metal diatomics
copper, silver, chromium, and molybdenum dimers: g Green's'
function investigation. Von Niessen, W, (Inst. Phys. Theor.!

m., Tech. Univ. Braunschweig, D-3300 Braunschweig, Fed. Rep.

Ger.). J. Chem. Phys. 1986, 85(1), 337-45 (Eng). The vertical

valence ionization energies of the 1st and 2nd row transition metal

diatomics Cuz, Aga, Crz, and Moz in their 13¢+ ground states are

" caled. by anmabimitic Green's Tunction metho& which incorporateg
the effects of elec}tro;n"correlatioln and re{;:atio(;:.c Fc; 7(},., lowest

? ~lonization energy the following values are obtained: Cus, 7. 8eV: Ap,

“7/ /)2«(/0/) /a [ :'7'0 eV; Cry, :ge eV; and Moz, 6.21 eV. The higher lying Valengcze'
) jonization energies corresponding to rempval_qf d electrons are caled,
W : as well. Some conclusions on the applicability of the calculationg]

methods can be derived.
73) %) ®
¢ A-1986, 10578

1
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11 {112.  Teopernueckoe HcCaefOBaHHE JNBYXaTOMHbIX
W TPEXATOMHHX CHCTEM, CONEPKAWMX ATOMH  rpynnu
IB—Cu, Ag n Au. Theoretical studies of diatomic” and
triatomic_systems containing the group IB atoms Cu, A :
and Au. Walch Stephen P., Bauschlicher Charles W,

Langhoff Stephen R. «J. Chem, Phys.», 1986, 85, Ne 10,!

5900—5907 (anra.). Mecro xpanenns I'TIHTB CCCP ’

INoTeHuHaNbHEIE NOBEPXHOCTH OCHOBHHIX 3JIEKTPOHHHX

cocrosiuit kaacrepos Cu, Ags, AgCu, Au,, Cuy Ag,

AgCu, u AuCu; HccneXUBaHE —MeTo aMH — QYHKUHOHA T, .

CBA3alHLX Nap H KOH(QHrypal, B3aHMOAENCTBHA c y4eroym

/} : He GoJee ueM ABYKDATHHX BO36YIeHHit BeAYLlel Koy.
‘,Lé‘ ¢urypaunn. Kaxauii atoM paccMartphBaics Kak CHCTema
11 BaJeCHTHHX 3JeKTPOHOB B MOJe OCTOBa, OMHCHBaeMorq

MOJYJNOKaNbHEM 3()(HEKTHBHEM MOTEHLHAJIOM, YCTaHOB.ne.{

HO, uTO Knactepn Cu; u Ags B ocHOBHOM ((2B,) COCTOSIHuy!

HMEIOT xonqmryiaumo _PaBHOGEAPCHHOTO  TPeyroabinka ¢l

SES. 1

cb./98%, /8, NI/




yrJoM NpH BepluiHHe, HECKOJbKO MpeBHuaiomuM 6U°. Las
AgCu, u AuCu, OCHOBHHM sBJsieTCA COCTOsIHHe 2A;, yroa
Cu—Ag—Cu (Cu—Au—Cu) wmensule 60°. Kondurypauus
aTOMOB B KJacTepe Gamska k ((n+1)s'nd'®; B cayuae Cu
H Au 3ameTHa npuMech KoHgurypauuu i(n+1)s’nd®. Oue-
HeHH 3HePrHH AHCCOLHALHMH H (yHAAMeHTajbHHE YacTOTH

KoneGaHHii TpexaTOMHHX KJaactepoB. BuGa. 39. )
- g oo i 1 A. B. 3aiinenckui
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107:.14964d Plotoolectron #pectroscopy of mass-soloctod metal|
/clusler nniona, 1, Copper (Ctta~, n ='1-10). Leopold, Doreen G.g
Ho, Joe; Lincherger, W, C, (Dep. Chem., Univ, Colorado, Boulder,|
-CO 80209 . USA), J’.-Chnm, Phys, 1987, "86(4), 1715-26 . (Iing).
Neg. ion photoelectron spectra of Cun- (n = 1-10) are ropor(cd,-ﬁ)r"
ithe-0-2.4 eV region at an instrumental. resoln, of:10 . meV, * The!
cluster anions were prepd. in a. flowing afterglow  jon source!
incorporating a cold cathode d.c. discharge. This very simplo source!
provides a convenient, general method to prep. continuous heams of
‘near-thermal metal cluster jons at intensitics (up to. 10-11,: A)
sufficient for spectroscopic or chem. studies. Photoclectron spectra
of the Cu cluster anions gicld measurements for vertical -clectron
binding energics and adiabatic electron affinitics as a function of
cluster size. ‘The overall trend obsd. is well described by the classical
spherical drop clectrostatic model, _I_n addn., <‘uunlum effects are
apparent in the higher clectron nfﬁnmcs_gencml y obsd. for clusters
contg. odd nos. of atoms. Excited clectronic states in the photoelectron
spectra show that the transition energy in the neutral mol. decreascs
rapidly with cluster size. Vibrational structure resolved in the Cur-
spectrum yields measurements for the vibrational frequency (210: +
156 cm-1), bond length (2.345 + 0.010 ), dissocn, cnergy (157 +,,06
eV), and vibrational temp. (450 50 K) of the anion, .. e ot i
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108: 65052z Copper dimers in the vapor flow at electron=-hear!

evaporation. Rebrov, A, K.; Khmel, S. Ya; Sharafutdinov, R G

(Novosibirsk, USSR). PMTF, Zh. Prikl. Mekl. Tehh, Fiz.' 1957

g ..../{/ [—X)(lg)_ 1216 (Russ). Cathodoluminescence spuctra of a vapor hl'
- / electron~hearn evapn. of Cu showed the presence of Cus. Two [
syatems, B-X and C-X, of Cu; were identified. Good agreement was

/C[Z/)W{/’/O/W — obtained will‘n the 5})octm caled, assuming validity of the Franch-Conder
principle. Thus, the electron-bearn diagnostics can be used for etn,

béc’ﬁ CM 6{)0 e/i[éjof d. and vibrational and rotational temps. of Cu2.,.

o 1988 [08, 8 .
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5:15 , [ S ‘L
MC9  Phatoclectron Spectrum of Gas' Phixeta,_A.D, \
SAPPEY and J.C. WEISSHAAR, U. of Wine  MadTson--We
have used a pulsed dye laser and reso ly enhanewd \
two photon fonlzation to selectively create Cuq' from
cold, skimmed beans of Cn. clusters.  The carcisponding \
photoelectrons are annlyzvd_?y tme-of -Clight, )
Tonization at W « 37451 em  via the 0-0 band of . \
Smalley's “Systea V' ylelds an apparent €u fonization
enerzy of 7.9880.10 eV, In agreezent witli previons
rasults. We observe a poorly resolved set of Cn
states from 0-0.7 ¢V above threshold, fullowed hy“two
excited state vibratfonal progressjons, each having |
threc sembers spaced by 2458220 «a . The apparent
origins of these two exclited states 1ie at 1.05 eV and i
1.16 ¢V: the 0.11 eV wpacing in likely & spln orbit

I

splitting fn a doublet electronic state. Other aetal
dimer cations are under investigatidn,

1 R.E. Smalley and co-workers, J.Chem.Plys. IR, 2886 T ~——

(1983), ' | T_-_(‘.J
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103: 216165z Numerical Hartree-Fock and MCSCF calculations’
on diatomic copper: calibration of basis scts. Partridge, Harry;
Richman, Kent W,;  McCullough, E. A., Jr. (Ames Res. Ceni, .
NASA, Moffet Ficld, CA 94035 USA). * Theor. Chim. Acts 1985’
74(2), 151-5 (Eng). NHF and NMCSCF results for Cu, are!
compared with calens. employing basis sot expansions.  Nearly all'

. previous SCF calens. using Gaussian basis sets have underestiniated’

the bond length by about the same amt. (0.03 A) as that attributed'
to the unlinked cluster and relativistic corrections. The error js'
shown to be due to deficiencies in the 3d primitive set which yield!
sizable basis set superpcsition errors. T
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7 851163. ®OTO3NEKTPOHHLIA  CNMeKTp ra3oo0pasHoro
Cup. Photoelectron spectrum of gas phase Cup / Sap-
pey A. D., Harrington J., Weisshaar J. C. // Adv. Laser,
Sci. Vol. 3. Proc. 3rd Int. Conf., Atlantic City, 1987.—
New York (N.Y.), 1988.— C. 396—398.— Awura.

C nOMOILIO OJHOUBETHOM J1a3epHOi Pe30HAHCHOM mayx.l

(OTOHHOIT HOHM3ALHH H BPEMSNPOJIETHOTO 3JEKTPOHHOrO
aHA/MN3aTOPA HCCJCAOBaHbl (OTO3JEKTPOHHBIE CNEKTPHl ras.|
Cu,, MOJYYEHHOTO Ja3ePHEIM HCHNAapeHHeM C MOCJeNYIOmHM |
"SXIMKIeliHeM B CBEepX3BYKOBOIl cTpye. AnwaGaTHu. 3Haue- |
e nepsoro It nonusauun 7,899+0,005 3B. Buiwe ocHos- !
HOTO COCTOSNMH 10Ha ClyT JIeXKaT [ABa BO3GYXIEHHBIX CO-
crosnus ¢ SHepruamu I,123 u 1,256 3B. B mlana:sone\.
suepruit 0—1 3B . (OTHOCHTENLHO OCHOBHOTO COCTOSIHHS) |
ob6uapyxena rpynna BHOponHEX yposHeil. JlaHel npenmo-|
§IOXKHT, OTHeCEHHs HOHH3aL. noJoc. B. U. daycros
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110: 15469y Photoelectron spectrum of gas phuse di
copper. Sappey, A. D.; . Harrington, J.; Weisshz?ur, J. C.mmdif’
Chen:., Univ. Wisconsin, Madison, WI 53706 USA). AIP Conf. Prsc)
1987 (Pub. 1988). 172(Ady. Luser Sci~3), 396-8 (Eng). Resonnt
2-photon ionization and time-of-flight electron unal. was used to
obtain photoulectron spectra of cold gu3 phase Cus created by | 9,
vaporization in a pulsed supcrsonic expansion. The spectra revez‘vfﬂ
uhdenw r{mmf?ld of v:byomc dbunds from 0-1 oV above threshol':la
whose nature Is uncertain and u pair of res 11 excite :
spin-orbit components. P esolved 211 excited Slte

(f,/}l/!ﬂ?% !_/_0) N o
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© 109: 82573v Copper diatomic monopositive ion vibronic states!

at 0-1.4 eV from multiphoton ionization-photoelectron spectroscopy,
Sappey, Andrew D.; Harrington, J. E.; Weicshaar, James C. (Dep.
Chem., Univ. Wisconsin, Madison, WI 53706, USA). J. Chem. Phys,
1988, 88(8), 5243-5 (Eng).. Photoelectron spectroscopy was used ty
provide new information on the low-lying states of Cus+; the ax ¢
used 1-color, resonant 2-photon ionization to selectively jonize u
from a skimmed supersonic beam of cold Cua species created by laser'
vaporization and expanded in He. The results provide clear evidence| |
of a 2II d-hole spin-orbit pair of excited states and suggest the
possibility the multiple d-hole electronic states occur at 0-1 eV,

e A. 1988, 199 n /o
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JZ ' 5B1217.  Cnekrpockonus Jasepnoro Bo3symxpenus A
B cocTosiHHii, 0XJaXAEHHOrO B Nyuke, auMepa MeaH: cpi
AETeALCTBO GOJMBWIMX 3MEKTPOHHBIX  M30TOMHEIX CABHrOBY
Laser excitation spectroscopy of the A and B states of
jet-cooled copper dimer: evidence for large electronic iso-
tope shifts / McCafirey J. G., Bennett R. R., Mcrse M. D.
Breckenridge W. H.7/J. Chem. Phys— 1989.— 9f,
Ne 1.— C. 92—103.—. Aur.i.

v‘é‘ﬂ . . Mayuenw Jaasepuo-HHAyuHpoBaHHEC cnekTpsr Pa A—X
(0,0) u (1,0) u B—X (1,0) nepexomos ammepa MeaH, no-

JIyYeHHOTO B CBECPX3BYKOBOM  NCPEOXJA’yKACHHOM MOJCK

nyuke Ne/CW. OGa B036yACHHBIX COCTOSIHHA OTHCCCHBI ;{'

B4+ (uan Ou+, cayuail «c» cpasu mo Lynay) Tuny cum?

merpun. [aa cocrosinua B npeanonoieino  poamyuucHue

ypoBHa v'=0 (K-poc He NposBJseTCA B HCCJAeAYCMOll 00.1.).

OGuapy»KeHb aHOMaJIbHO GOJIblUe H30TONMHLIC CABHrH 060-

X /990 nS




\

ux cicreM (A—X u B—X), K-phic He OGBACHAIOTCS TOJBKO!
Pa3JIHYHSAMH, B MOJIEK. NOCTOSIHHBIX TpeX BO3MOJKHBIX H30-
TONHHX BapHanToB AMMepa Memu: S3Cup, %Cu, $Cu, Cus.
Tlpucyrctsiie n npHOAH3UTCABHOE PABCICTBO 3THX CABHIOB,
B 0GOHX BO3GYXKJCHHBIX COCTOHHAX  TNO3BOJSET CBA3ATh
Cro ¢ CoOoTB. GOsbIIHM cmeuHpHy. 3pdekToM Macchl, nait-|
JEHbl B ONTHY. CMeXTpax aTOMapHONl McAH A1s MEPeXoaoB:
CBA3LIEAOIIHX COCTOSAHHA, OTJHYAIOLWHCC YHCJIOM d-anek-!
;TpoHoB. B pamkax cayuas <«c» cBsisu mo  yHay KpaTko
obeyxaeHsl aHHAMHY. SddeKTh, Habmogaevble B ra3oBoil,
¢dasec u TB. HeonoBbX MaTpHuax. OTMeueH psA elle He,
OGBbsICHCHHHX OcoGenHocTefl. K HuM OTHOCATCS OTCTyNJeHile,
'OT NpaBHia relcow,~' H KOPOTKHE pajHall. BpeMeHa XKHSHH'
‘mna A u B cocrosinnit. TTpeasoskenbl BO3MOXKHBIC obbsCHe- |

HHsl, H. B. KynaxoBa |
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{ 111: 101861h Laser excitation spectroscopy of the A and R
states of jet-cooled copper dimer: evidence for large electronic
isotope shifts. "McCaffrey, John G.; Jenunett, Robert R.; Morse,
Michael D.; Breckenridge, W. H. (Dep. Chem., Uajv. Utah, Salt
Lake City, UT 84112 USA). J. Chem. Phys. 15389, 91(1), 92-103
(Eng). Fluorescence excitation speetra recorded for the A-X system
of jet-cooled Cuz showed evidence of a AA = 0 transition, ard the A
state was ascigned as 2.+, A previous assignment of the B state as
1%+ was confirted, but the vibrational levels of this state are
complicated by the presence of a perturbation at o' = 0. Thel-
perturbing state does not appear to be either of the 2 optically
accessible electronic states in this spectral region. Anomalously large
clectronic isotope shifts arc obsd. for the A and B states, and this
behavior is discussed in terms of the correspondingly large specific
mass shifts obsd. in the optical spectra of at. Cu for transitions that
couple states differing in the no. of d clectrons. Due to the large
spin-orbit coupling consts. in the d-hole configurations, the
low-energy-excited mol. states of Cuz derived from these configurations
should be described by Hurd's case () coupling. Dynarnical effects
obsd. in the gas prace and in solid natrixes are discussed in terms of!
this bonding scheme.v

001988 111, n 1%
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112: 44697t Emission spcctra of diatomic copper, diatomic

silver and diatomic gold in gas evaporation.- - Saito, Yahachi

(Sch. Eng., Nagoya Univ., Nagoya, Japan 464-01). Jpn. J. Appl.

Phys., Part 2 1989, 28(11), L2024-L2026 (Eng).” A spoctroscomic

study of the light emitted from the vapor zone around the evapn.

source in gas evapn. was carried out. Spectra were photographed

with a glass prism s&)ectr%:mph, and clectronic band spectra dye to

dimers were revealed for Cu, AX and Au. The blue color of the Cu

”202 /)’ A vapor zone is ascribed to the A-X and B-X band systems of Cu,,
violet of Ag to the A-X band system of Ags, and green of Au-to the

A-X and B-X band systems of Auz. The continuous spectra due to

Rayleight scattering by fine particles grown in the gas phase were

also obsd. v

Do @ A

e J-1990, W WG
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4 111: 242282h Rescnant twe-photon onization-photoclcctron
spectroscopy of the copper dimer: autcionization dynamics
and the copper Gimer fon(1+) vibronic states. Sappey, Andrew
2, Harringlon, Jdeel E; Weisshaar, James C, (Dep. Chem., Univ.

é’;{ _f Wizconsin, Madison, W1 53706 USA). J. Chen:. Phys. 1989, 91(7),

3551-68 (Eng). Resonant 2-photon ionization of gas phase Cua in a'
cold mol. beam i conjunction with time-of-flight photoclectron!
spectroscopy pravides new vibronic state spectroscopic informaticn'
for the dimer cation Cuzt. One color ionization via the 0-0, 1-0, and;
2a-0 bands of Smalley's System V neutral Cuz resonant states (J <
X transition) acccz<cs Cuz* states in the range 0-1.4 eV. The
electron kinetic cneryy mcasurements slightly refine the Tst adiabatic
ionization cnergy of Cuz to N(Cuz) = 7.89Y =+ 0.007 cV. ‘I'wo

electronic states of Cuxt were assigned as X2%,1 and an excited 2J1

] spin-orbit pair of sublevels with oripins ut To(2I32) = 1.143 % 0,002

4 eV and To(2lh2) = 1.256 £ 0.002 eV wvere the absence of spin-orbit

/ splitting identifics the ground state 23 symmetry; the spin-orbit
splitting of 888 L 8 em-1 identifics the cxcited states as L Within

7%[ A )? X2X;+, a remarkably long vibrational progression was obsd., perhaps

extending from v = 0-80. The vibrational intervals des. the consts.
L’W@W gW we = 185 £ 4 emt and wexe = 0.75 4 0.09 cm-l. The 21T vikrational
intervals det. we = 244 % 6 em-. The adizbatic bond dissocn. energy

g of ground state Cuxt is Dy(Cut-Cu) = 1.81 £ 0.03 oV. The intensity
d ,A . /gyg} ’L_l_:!., pattern of the X2X,+ vibrational bands exhibits multiple peaks whose
No?/é potitions and amplitudes are sensitive to the resonant J state !

vihrational Jevel.
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110: 179785z Aprlication of Badger's rule to third row metal

diatomics. Weisshaar, James C. (Dep. Chem., Univ. Wiscensin,

Madizon, WI 83700 USA). J. Chem. Phys. 1989, 90(3), 1429-33]

(Eng). The range of applicability of R.-M. Badger's rule (1935). an

empirical correlation between the harmonic vibrational frequency .

and the equil. bord, lengih re, was extended to diat. mols. that,

V{Z ﬂ includ2 one or two netal atoms from the third row of the periodic
©) table. For such M2 and MO specics,. the accuracy of the correlation
coinpetes with that' of ab initio calens. in certain cases. The

/?Zg Mm correlation along with exptl. values of we were used to est. re for two
0/' clectronic states each of Cuz* and of TiO*. For Cuzt, 2.35 % 0.10 A

for X2+ and 2.22 & 0.15 A for the cxcited 211 state at To = 1.143 V|

were obtained. For TiO*, 1.54 = 0.05 A for X2A and 1.57  0.05 A

for the B2X+ state at To = 1.39 ¢V were obtained. |

2 ®
e A 1989, 119, v L0
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111: 140964c Potential energy curves for transition metal
dimers and complexes calculated by the approximately projected
unrestricted Hartree-Fock and Moeller-Plesset perturbation
APUMP) methods. Takahara, Yoichi; Yamaguchi, Kizashi;.

no, Takayuki (Fac. Eng. Sci,, Osaka Univ., Toyonaka, Japan
560). Chem. Phys. Lett. 1989, 158(1-2), 95-101 (Eng). The:

tential energy curves for Cuy, Crs, CrCHz*, MnCHa*, CrO+ and:
He MMUY. have been caled. by the approx. projected URF (APUHF) ang |
er-Plesset nth-order perturbation (APUMP :

n) methods. The'!

> APUMPn method is found to reproduce more than 50% of the exptf.

N binding energies. The caled. potential energy curves have reasonable '

shapes. : ‘

procod @
@
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722 B1030.  PacuyerT KPHBHX MOTEHUHAAbHOR SHEPTHH NH-
MEPOB NEPEXOAHBIX METAJN0B H KOMIIEKCOB HEOrPaHHUYEH-:
HBiM MeTOfOM XapTpH — POKa H METOAOM TEOPHH Boamy-‘l
wennit Meanepa — Iaecceta ¢ NPHOAHIKEHHHIM CNHHOBLIM |
npoektupoBauneM. Potential energy curves for transition |
metal dimers and complexes calculated by the approxi- |

mately projected unrestricted Hartree—Fock and Moller.
Plesset perturbation (APUMP) methods / Takahara Y.|
Yamaguchi K., Fueno T. // Chem. Phys. Lett.— 1989.—"
158, Ne 1—2.— C. 95—101.— Amnra. | i
B paMKax NpeiJsoXKeHHON paHee METOAHKH KOJHY, pac-]
YETOB KOppeJsll. 3Hepruit HeCTaGHIbHHIX MOJIEKYJ], OCHO-'
_ BAHHOM HAa NPHOJHXEHHOM CIHHOBOM NpPOEKTHPOBAHHH BOJ-!
VLL/) . HOBHX (b-UHii HeorpaHHueHHoro  Merofa XapTpH — ®okal
N (IIMTHX®) u Teopun Bo3mywennit  Meanepa — Iaeccera)

(MITHMIT) (K. Yamaguchi, Y. -Takahara, T. Fueno,
7 K. N. Houk // Theoret. Chim. Acta.— 1988, 73.— 337)
7“{ BHNOJHEHN  HesMnupuu.  pacuetn Cup, Crz,  CrCH,+,
MnCH,*, CrO+. Hcnoab3opann Gasiichue HaGOPH Tpex:

1989 w4~




“THMOB:” MHHAMAaJ/ibHEI, BaJEHTHO-TPEXIKCMNOHEHTHHA H Ba-
JIGHTHO-TPEX3KCNIOHeHTHHIT ¢ moaspu3al. f-AO. Ilokasano,
yto npuGmuxkenne [I[THMII4  nepepaer opMmy MOTeH-.
UHAJbHON KpPHBOMl B KauecTB. COOTBETCTBHH C METOAaMH
MK CCIT 1 OBC KB, ozHako yYHTHBaeT JHLIb OKOJIO.
509, skcnepum. sHepruu cpssH.  Ilokasamo, uto B Cuz
OCHOBHO/i BKJax B CBA3WBaHHe AaeT KOHQurypauns 3d'°
4s! atoma Cu (cBa3b 4s—4s), a\BKJAaA  KOHQHrypauHH

3d%s4p c Tpoiinoit cBsidbio Cu—Cu He3HaUHTeJeH.
' ST JI. T. Top6

u3 ¢
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7B51306. Cnektput IMP wuonos; Cux*, Aget u Aug*.

ESR spectra of the Cus*, Ag,*, and Augt jons / Vanl

Zee R. J., Weltner W. Jr.'// Chem. Phys. Lett.— 1989.—|

162, Ne 6.— C. 437—444.— AHra. . 3

Wccaenosann cnekTpul OIIP kaTHOHOB Cugt (1), Ag,+|

(1) u Aug* (I1T), 3aMODOXEHHLIX mpH 4 K™TB.. HeOHOBOMN |

MaTpHUE—AHAIH3 CNEKTPOB SIP xaruoxos I—III, waxo-|

AALLEXCSE B OCHOBHOM 3JICKTPOHHOM coctosinnl 2Zg+ mpo-

BeieH B PaMKax aKCHaJbHOTO CNHH-TAMHJIbTOHHAHA; onpe|

feeHbl g-TeH3OPH (gy=2,0023; 2,0003; 2,0023, g-L=-tl

./6(/7 —2,0068; 1,9843; 2,0943 nan I, II, 11l cooTB.) M mapa-
merpst CTB (A=3363; —1160; 1548 MIu, A, =3363,5;

_—1109,2; 1529,6 MTlu). Viamenenue g-TEH30POB M napa-

MeTpoB CTB B paay KatHouos I, 11, 111 umepnpe’mpoaa-';

B C yueToM CTPYKTYPH MO I1—IIl u BIHAHHS peasTH-|

m:ncrcxux a(bd)em% B. C. Muponog,

x./990 N7
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a& 5J1116. Tounble pacueTbl METOAOM TNCEBAONOTEHLHANA)

B NPHGAHXKEHHH JIOKAJbHOH TNJOTHOCTH HEATPANBHBIX M

Houu3doBaHunix anmepoB IB- u IIB-rpynn. Accurate pseu-"

dopoteutial local density-approximation computations for|

neutral and ionized dimers of the IB and IIB groups /,

Ballone P., Galli G. // Phys. Rev. B.— 1990.— 42,

Ne 2— C. 1112—1123.— Aunura. : |

Jumepst IB u IIB. aneMentoB o6Gnafalor GOJbLINM pas-

HooGpa3ieM CBOIICTB, NPOHCXOASIUHX OT CHJbHOI 3nepnm‘

koreaun Cup, Age u Auz n cnaGoit  3HeprHH cpRay

/, 3 Bau-aep-Baanasca Zny, 'C'd;zu Hgo. Tpennoxen adpdektus-
VZZ ’ HbliT aAropHTM [acdeTd CTBOITTBE JIHHEMHBIX MOJCKYJA Me-
TOAOM TCCBJAOMOTEHUHAIA B TNPHOMIKEHHH .no;canbnoﬁf‘

naotHoctH. OpGHTANH PACKJIaABIBAIOTCS MO oprorouanwo-’.

My M noaxomy Gasucy uwmannapmd. Boan. [Ipeacrasnenn

78— pesyabTaThl Ans romosaepibix aumepos IB u I1B-anemen-|

ToB. MccsenoBana ponb d-3MCKTPOHOB 3aMOJIHCHHEIX oGo-l

Y
ch 199/, NS



JoueK B oO0pa3oBaHHH CBsA3eil 3THX MOJECKVJ. IMoanas
SHCPrHsl BBYMC/ASETCS NyTeM MHHHMH3AUHH (VHKIHOHANA
sncprun. CxemMa aBTOPOB HMECT HECKOJbKO npeHMyllecTs
nepe TPAAHIHOHHBIMH TEXHHKaMH, OCHOBAHHBIMH Ha mps-
Moit AHATOHAJH3ALHI MATPHLU. B uacTHOCTH, ona He Tpe-
GyeT noJyuCHHS H XpaHCHHs TMOJHO MaTpuIth raMHb-
tonnana. BuGa. 40. A. M. Tpexos

-
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‘;{7, 21 bl1223.  DoTO3NEKTPOHHAS CNEeKTPOCKONHA AHHOHOB
Metanany. kaactepos: Cu,—, Ag,~ u Au,*. Photoelectron!
spectroscopy of metal cluster anions: Cun=, Agn,— 1 Aun—!
/ Ho J., Ervin K. M,, Lineberger W. .C. // J. Chem. Phys.|
— 1990.— 93, Ne 10.— C. 6987—7002.— Amnru.
Hccnenopaner Y@ (351,1 My nan 3,531 3B) dhoTossek-
TPOHHbIE CMNEKTPEl aHHOHOB KJAacTepoB MeTamnoB 11 rpyn-!
no M,~, M=Cu, Ag, Au. Hcnonb3oBannasi MeTomnka ne-'
npepEBHOro HUMOro HCTOYHHKA MO3BOJIAET MOMYYHTb Go-!
Jee xopoluee pa3peuienHe no sxHeprun (6—9 M3B uau 50—!
70 cM~'), ueM HMNyJbcHAas MCTOAMKA, M GoJee Touynoe!
onpejeseHHe 3JCKTpoHHOro cpoactsa (dC)  manmx Kna-|
(/,/,( -/I . cTepoB. DJICKTPOHHOE CTPOEHHE COOTB. KJACTEPOB MeMH, ce-
pe6pa u 30s0Ta  yausHTEaAbHO  cxoano, AC Cu, n Ag,!
nouTH onuHakoso, a 3C Aun —Ha 1 3B Gonvuwre. C pocrom:
-~ Ppasmepa Kaactepos JC anTepHHpYeT, HO B LEJOM BO3pa-;
7~ { CTAaeT B COrJacH# C KJacCHY. MOJAEIbIO ChepHy. nposoas-
E '715’ weit kanaH. [ToxpoGHO oGCcyAeHH CTPYKTYpH 3JIeKTPOH-.
HBIX TCPEXO0J0B MaJjnlX ("=2'.§L KJlacTepos. 5o 0
S—==""""_ A. A. Baratypbauu
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112: 128225a -Radiofrequency sputter source for laser-induced

fluorescence studies of transition metal atoms and dimers,'

Pege, Ralph H; ~ Gudeman, Christopher S.;  Mitchell, Mark V.

(Almaden Res, Cent., IBM Res. Div., San Jose, CA 95120-6099 USA).

Chem. Phys. 1990, 140(1), 6573 (Eng). A radiofrequency sputter!

5 source using a 13.56 MHz transmitter and operating in the pressure|

/ZKMW(/_- range 2-100 mtorr was developed.  Absorption, emission, and| |

[laser—induced fluorescence spectroscopies were used to characterizel |

[}w wWZZ/% the no. densitics and temps. of metal atoms and mols. in the|
// ) discharge. With an iron target, at a pressure of 100 mtorr, the
977 ,’ﬁ’ round-state iron atom d. is 2 X 1012 cm-3, with a translational femp. |
W/ — ﬁelow 800 K. A no. of d. lia cstdt. o{ igppcr dimers of (}010-1011 cm-3|
when sputtering a copper target at this pressure, and a rotational
:/l /W /(/ temp. (?t' about 500 ﬁ. .As an example of the source's utility, “J

) rotationally resolved spectrum of the Cuz CrX transition is analyzed

?W (,q . to yield the excited-state symmetry !??d_TQU!Ll,Onu_lAqonsts._._\~

C'A‘/gg(?/,/_/.’g.’/ N/y
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r 114: 150656¢ Theoretical study of the positive ions of thao
dimers and triners of the Group IB mctals copper, silver, and
gold. Partridge, Harry; Bauschlicher, Charles W., Jr.; Langhoff,
Stephen R.  (Ames Res. Cent., NASA, Moffctt IMield, CA 94035
USA). Ckem. Phys. Lett. 1930, 175(5), 531-5 (Eng). The mol.
structure of the pos. ions of the diat. and triat. systems contg. the
metala Cu, Ag, and Au are detd. from ab irnitio calens. The bond
lengths of the pos. diat. ions arc similar to those of the corresponding
anions, becausc they all have a bond order of one halt. The
jonization potentials (IPs) of the homonuclear trimers ere considemblyl

24 smalier than those for either the atoms or diatomics, since the
[Z [4/«”7 HOMO is only weakly bonding. The neutral and pos. charged!
trimers have comparable structures resulting in similar vertical and
. adizbatic IPs. The trends in the dimer and trimer IPa and|.
I/L( /] atomization encrgics are explained by the fact that the IP of Au i3
larger than cither Az or Cu. i

t5)& ® A, L]
CA./95, L, wI6 AT i
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- 1551024,  TcopcTHuECKOe HM3Y4YEHHC = NOJOKHTEJIbHBIX
#OHOB JAMMEpOB M TpHMepoB Meramios rpynnnt IB (Cy
Ag u Au). Theoretical study of the positive jons ot
the dimers and trimers of the group IB melals (Cu, Ag]
and Au) / Partridge H., Bauschlicher C. W. Jr, Lang!
hoff S. R.// Chem. Phys. Lett.— 1990.— 175, No 5.—!
.C. 531—535.— Amura. . !
_ ‘MoaudHuuHpPOBAHHLIM METOAOM CBA3AHHBIX Map .paccqu-k.
TaHp OCHOBHblE SJEKTPOHHbIE COCTOSIHHSI MOJOXHT. HOHOB!
BCCBO3MOKILIX ABYX- 1 TPEXaTOMHHIX MOJEKYJ, COmepKa-|
mux atomsl Cu, Ag u Au. Jlns Ag u Au HCnosb3oBaHH |
sdekrnpibe - ocTopubie IIT, OTBeualomue — BajeHTHHIM|
oGosoukam 4s24p°4d'°5s' u 5s25p°5d'°6s' coors. Basuch|

2t A F
/7'/”)’ J %é’




BKJIOYaNH HAOOpHl CrpynmHPOBAHHBIX  TayCCOBBIX ¢-uuit!
(16s12p7d4f) [6s5p3d1]] mnst Cu u (6s4pdd3f) [5s4pdd1f]
Inst BajJeHTHHIX oGonovek Ag u Au. OnpejgeieHsl paBio-!
BeCHLIG TeOMCTPHY. NapaMeTpbl H SHEPrHi  aTOMH3AUNH.|
ITonyyeHnHe X-Ki MOJOXKHT. HOHOB COMOCTaBJeHH C pac-|
CYUHTAHHBIMH paHee aBTOPAMH CB-BaMH HCTp. MOJCKYJ I
orpuit. nonos (J. Chem. Phys— 1989.— 91.— C. 2412;.
Chem. Phys. ‘Lett.— 1989.— 156.— C. 91). Otmeueno, !
YTO IJMHHBL CBsI3eil MOJOMHTCJBHO H OTPHUATEIbIO 3aps-:
JKeHHbIX AHMepoB Gau3ku Mexay coboii; B cayuae TpiMe-
POB IOJOMKHT. HONLI HMEIOT TPCYrOJIbHYI0 FeOMCTpHY. KOI-|
¢urypamiio, Kak u Hefitp. MoJekyas. Has pafa me Hab-,
JIOJABUINXCST SKCICPHMEHTANbHO CHCTEM MPCACKa3anbl T,
HOHM3AWHH ¢ TouHOCTbI0 0,2 3B. OGcysacHbl TeHICHUHH
usMeHennst 1T HOHH3AUHHI M CPOACTBA K SJCKTPOiy B pi-.
Max AMMCPOB i TPHMEPOB. A. A. Cagoros
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8 [1193.  Teopernueckoe H3YYCHHE  MOMOMKHTENbHBIX|
HOHOB IHMEPOB M TPHMEPOB METaMnoB rpynnm I B (Cu,.’
Ag u Au). Theoretical study of the positive ions of the
dimers and trimers of the . group IB metals (Cuy, A
and Au) / Partridge Harry, Bauschlicher Charles W. (Jrﬁ:
Langhoff Stephen R. // Chem. Phys. Lett.— 1990 175
Ne 5— C. 531—535.— Anra. ’

[TpoBesens HeIMNHPHY. pacyerTht MOJIEKYJIAPHO/t CTpyK-
TYPEI NOJOKHT. HOHOB ABYXaTOMHMX H TDPEXaTOMHHX CHc- !
TEM, COACpXKAllHX aTOMLl MeTaanos rpymnet I B: Cu, Ag:
u Au. Jlas Cu  mucnosb3oBaH  Gasic (1s12p7d4f)]|
[[6s5p3d1f]. Onss Ag u Au ncnoabsobasncs pe.rmnm'ncrc-l
KHe 3((eKTHBHbIC OCTOBHBE MOTeHUHAABl s npexacrasse- !
HHSL S/ICKTPOHOB BHYTPCHIHX o0GoJjouek. Camble BHelmme |
ocroBHble opluranu 4s(5s) u 4p(5p) Brmouannch mmu.\x!
00pasoM B BaJEHTHYIO 000JIOYKY Ag(Au). Basucn Ag u!

Au umenu_ Buz i6$_§p_4_£{§3f)/[5$4p4dlf].v Hanuet  cpasej

N



TIOJIOXKHTE/IbHBIX ABYXaTOMHBIX HOHOB PaBHBl JAJHHAM CBS-
3eil B COOTBETCTBYIOWNX aHHOHaX. [TOTCHUHAJL HOHH3ALHH
FOMOSIIEPHBIX . TPHMEPOB CYLICCTBEHHO MCHbLIE, YeM aTOMOB
MM BYXaTOMHBIX MOJIEKY.JI, TNOCKOJIbKY B TPHMEpax BhiC-
was 3auaras MO cBssaHa ouenb caa6o. Heiitpanbibie H .
TIOJI0AKHTCIIBHO 3apsiKeHHbIC TPHMEpbl  HMCIOT COMOCTaBH-:
MLIC CTPYKTYpHI, KaK caefyerT H3 HX OJH3KHX MO BeJHYH-
He_NOTeHUHaJOB HOHH3AUMH. . .. T Lo

——
=
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115: 57628h Bond-energy caiculaticas ol copper, silver and
copper-silver diatomic clusters with the generalized gredicat
approximatior  {obavashi, Kinve: Kurils, Norisekii Kueralon,
Hiroki; Tago, Kazutami (En:rgy Res. Lab., Hitacki, Jud., Hitachi,
Japan 316). Phys. Rev. A 199'. a3(11), 5810-13 (Eng).
The bond lenﬁtlu and bond energies of Cu:, Agz, and CuAg a.e caic:'.
from nonloca -d.-functional_ thaory with *he yoneralized gradient

ﬂ Lé/ approxn. (GGA), in order to investigate th2 vaiidity of CGA to wetal

v 4 y 71 mels. In GGA, an exchange—correlation crergy d. is approximated by

) a function of electron d. plri and its coordinste difterences dp(r).

We performed fully self-c~ns stent calcns., conridering all eiectrons;

the fﬂ)l were exnindad by 2 Slater-type at. bosis, and a nonrelativistic

approxn. was used. The caicd. berd energies f Cu, Ags, and Culg
in GGA are resp. 0.4 eV (15%), C.04 eV /17%), and 0.38 eV (17%)
smaller than those results in LSDA, su ihat GGA removes about 2/3

.7 O of the overestirzated value of bond enerziez.
H (& ‘ /%Zz £ é){

c.A-1991, 115, N 6




s 199
¥ 1 1167  Pacuethi snepruit cesasu B Cuy, Ag: u CuAg
B 0006uweHHOM rpagHenTHOM NPHOIHKEHI, Bond-energy"
calculations of Cu,, Age and CuAg with the generalizad
2 : gradient approximation -/ Kobayashi K., Kurifa N.,. Ku-
mahora H. Tago K. // Phys. Rev. A.—. 1991.— 43
Ne 11.— C. 5810—5813.— Awursi. - : ’
B pamkax' TeopHH (yHKUHOHANA HEJIOKaNbHOIT  mJoTio-
CTH B OGOGIICHHOM ' TDaAHCHTHOM TIPHGMH3KeHHy .(ormy
PACCUHTAHL AHHH H SHCDTHH CBSI3H MOJeKya Cuy, Agy
n CuAg. B OrIII nnortroCTS 0GMeHHO-KOp Pt 3T
./( {'” . anipoKCHMHPYeTCA ¢-UHell 3JCKTPOHHON NAOTHOCTH n(r)
H BenHuHHaMH 0p(r), Kortophle HE ' paccMartpuBalorcs
1IpHOJIHXEHHH JIOKaJIbHOIL. CIHHOBOI maotHoern  (TIJICH) -
[Iposenenn MOJHOCTBIO  CaMOCOrIacoBaHHbe HepensITHg,|
PacdeTu ¢ ydeTOM BCEX 3JCKTPOHOB B C/ISTEPOBCKOM Ga..
auce AO. Tlonydenn 3HaueHHs 3mepruii cpssy ans Cuy,
' E fz ‘Aga n CuAg B OI'TL. " ————_———— %

S FENO— N

9. 1993, N
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~ 22 B1205. - CnekTpnl Ja3epHoit (ayopecCUeHUWH aume-'
an (Cup) c paspewicHHOM  BPAIMATEAbHON  CTPYKTYPOH. |
Rotationally resolved dicopper (Cup) laser-induced fluo-'
Tescence spectra / Page Ralph H., Gudeman Christop-:
her S.A// J. Chem. Phys.— 1991.— 94, Ne 1.— C. 39—
51.— "‘Anra. o ‘

'
|

H3MepeHn CneKkTpul JasepHoro Bo3Gyxpaenns P®JI mose-

KyJa -C\UE'. NoNy4YaloUHXCss NPH KATORHOM pachblIeHHK Me-%

Taana B pPajgHOYACTOTHOM Pa3psAHOM HCTOYHHKe 3aMOJHEH-

. oM apronoM (0,01—0,1 Mm). B cnexkTpax  naGaiopganuch

‘/ZZ /} nepexoan A'Zy,*, B'Zy+, C'lu, G, J«-X!'Z;+. Bumnoauen'
aHaJH3  KoJe(aTesbHO-BPAUIAT. CTPYKTYPH  INEPEXOA0B..

PesyabraTel ans coctosuuit X, A, B u G xopouo corja-!

cyloTcsl ¢ H3BECTHHIMH JaHHHMH. AHaan3 mepexoga C—X.

NoKa3al, YT BeDXHee. JCKTPOHHOE COCTOMHHE HMEET CHM-

TOSHY

AL




Metpuio [1(Q=1) (T.=21866,4, 0,=221,4, wcx.=1,76,
B.=0,1045, @.=9,2-10-4, D,=9,5-10-3 cu~!, R.=
=226 A). B caysae cocrosmusi J(T,=37437,7, B.=
=0,1165, @,=10-3, D,=7,5-10% cu~!, R.=215 A)
OTMEYCHH MHOTOYHC/EHHHe Bo3MmyllenHs. HMccaenosana'
KHHCTHKa ¢ayopecuenTHoro pacnaga Ha nosmocax 0—0
1—0 cucremn J—X u onpejeseHn BpeMEHa KH3HH Cu; B
cocrosiiusax J (v=0 u 1) —80%10 nc. Hasa nepexonos
C(v=0—4)—X(v"<<9) u J(v'=0,1)—X(v"<<3) paccu-,
TaHn ¢akropy Ppanka—KoHaoHa (pe3y bTaTH NPHBEAS-.
Hu B BHJe rucrorpamm). Cocrosinue -J Ha6aioAanoch pa-
Hee B IKCNEPHMEHTAX MO DE30HAHCHO YCHJEHHOM MHOro-;
¢oronnoii (2+1) Houusauun (kak TNpOMEKYTOYHOE  CO-
cTosiiNe) i B (OTO3JICKTPOHHLIX  CIEKTpax. HaitnenHoe,
IJs Hero 3HaueHHe R, noaTsepxpmaer Aanune ®3C, uto
OCHOBHOE 3JIeKTpoHHOe coctosiine Hona Cupt moayuaercs
NpH noTtepe 4s¢ 3JieKTpoHa, a BO30YxKACHHOE HOHHOC CO-
cTosHie — npH yaadennn 3d sackTpona. B pamkax 3d
4s O/lHO3/IEKTPOHHWX BO36YkACHHI OOCyXkaeHa MpHpOAR
CBSI3H OCHOBHOTO 1 BO3GYXACHHHIX COCTOSIHHI —MOJICKYJbI
Cuz_n_wuona Cupt. . . ~ B. M. Kos6a
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"115: 81211n  Spectroscopic study on the crystal growth in gag|
evaporation: emission and absorption spectra from copper
smoke. - Saito, Y.; Okazaki, T.; Ohshita, A.: Mihama, K. (Dep.
Electr. Eng., Mie Univ., Tsu, Japan 514). Z Phys. D: At., Mol.
Clusters 1991, 20(1-4), 403-5 (Eng).  Optical emission and

absorption spectra from a growth zore in Cu smoke were measured

/) y b{ using a quartz prism Jgectrograph and a singIe—grating spectro=

: photometer. At. lines of Cu, band systems of Cuz were ouss. Two

" new band systems with 0-0 b and h 8 at 252.88 and 238.79 nm Were /

v € continuous spectra due to Rayleigh scatte by fine|
%Z/C W particles were also obsd. Variations. of d. of various s:;l)‘;%iesy asn:
function of vertical positior: were revealad, L

gt | S
O

e.A 1991 !_/_‘_7;1\/3
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"HME WM OTHeCeHMEe NIMHMA BPaWar. CTPYKTYPbl Nonoc nsorono-i

(99%

5 b1117. Cucrema A—X pgumepa mepgw, uccnerBauuaa:‘

METOAOM CMEeKTPOCKONMH PE30HAHCHOW ABYX(OTOHHOM MOHM-! .

sauun. The A—X system of the copper dimer studied by
resonant two-photon: ionization spectroscopy /Doverstal M
Lindgren B., Sassenberg U. Yu H. //Chem. Phys. Lett.
—1992 .—192 ,No 2—3 .—C. 283—288 .—Awnrn.

MeToAOM PEe30HAHCHOW [ABYX(POTOHHOW MOHM3auMM Nony-
ueHbl BpalaTENbHO-pa3pelleHHsle CAeKTpbl monekyn ¢34Cy,,
ceszanHbie ¢ nepexogom A'ZF—X'I} (nonocet 0—0, 1—0 &
2—0). [Oumepsl MeAM nNonyyanucb NpPu Na3’epHOM ucnape-

-

HUMM MeTanna B MMNYNbCHYIO CBEPX3BYKOBYHK CTPYH aproHa.|’

Ans Bo36ymAaeHus ucnons3osancs yskononocHet (0,04 cm™').
nepecTpamMBaemslit nasep Ha kpacutene. [leTektopom caysun'
BpeMs-NpoNeTHbIA  Macc-cnektpomerp. [lpuseaeHo nonoxe-:




mepos “Cu,, %Cu®*Cu, Cu,. 3naueims (8 cm™') monex.
nocroaHiEX— **Cu®*Cu: cocrosuue X'Z*t—w,=266,43,
Wexe=1,035, B,=0,10881, a,=6,14+10"*% cocrosnne A'Z+—
T,=20430,98, w,=193,11, w.x,=0,606, B,=0,1034, a,=1,38.
« 1073 MNpuBeaeHs! Takke 3HaueHWS D,, oueHeHHble no ¢-ne
Kparuepa. M3mepeHbl BpemeHa jKM3HM OTAGMbHLIX COCTOSHMA
.Cuy: A'Z+(v=0) 104 nc, v=1—82 nc, v=2—52 nc; B'Z*(v=0)
26,7 we; C'M(v=0) 0,97 mkc. B. M. Kosba



117: 35881z The A-X system of the copper dimer studied by,
resonant two-photon ionization spectroscopy. Doverstaal, M.;
Lindgren, B.; Sassenberg, U; Yu, H. (Phys. Dep., Stockholm Univ,, |
S-113 46 Stockholm, Swed.). Chem. Phys. Lett. 1992, 192(2-3).:
283-8 {Eng). Rotational and muss-resolved spectra of the (0, 0, (1,
0) and (2, 0) bands of the A 1¥u*=XIZ¢+ transition of Cuz were
recorded using the resonant two-photon ionization (R2PI) technique
in a cluster beam app. This stidy was motivated by the anomalous
electronic isotope shifts in the A-X and B-X systems proposed by,

1 * I + carlier investigators. The existence of such shifts would immediately
? —_— _; be revealed using the R2PI tcch:pque as the mass resoln. gives
] U g spectra of the isotopomers in different mass channels. Lifetime

measurements at low pressures (10-7 torr) are also possible with this}
app. and improved results are reported for the A, B and C states.  :

C.A. 1952, 11, N
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l/ ) 7B1182. - dypbe-cneKTPocKONHA HcnycKaHus AMMepa me- '
"IZ AH. Fourier transform emission spectroscopy of the copper |
dimer /Ram R. S, Jarman C. N. Bernath P. F. //J. Mol. |
Spectrosc. .—1992 .—156 Ne 2 .—C. 468—486 .— Anrn. |
HU3amepeHsbl (cbypbe-cnex'rpome'rp) cnekTpsbl ucnycxauuaf
monexkyn *¥*Cu; 8 ras. dase, Bo3bympaemoie s paspsgHom |
MCTOYHMKE C MNOMbIM KaTofOM. Mpoananusuposana Bpauwar. ;
CTPyKTypa nonoc 2—0, 1—030—“0, 0—1,0—2u1-3 nepe- '
xopa B'Xf —X'Z3 “Cur u “Cu‘*Cu. Mpusepens nonoxenye |
M OTHeceHue HabNIORaeMbIX nuHMY, 3HaueHus T,, B, D, ;
H, Aans otpenbHbix kone6ar. yposHeii . ykasaHHbix 3NeKTPOH- |

. ‘HbIX COCTOSHWHA M3OTONOMepoB. Paccuuranbl napamerpsi Dan-!
ba'/} xema. OTMeueHbl BO3MyuleHHs B cocTosHuu B'S}F. Bubn. 51. |
| —- L ——— *B;'M- Kos6a |

X-7995, ¥ | |
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118: 13431w Fourier transform emission spectroscopy of the
copper dimer. Ram, R. 8; Jarman, C. N.: Bernath, P. F. (Dep.
Chem., Univ. Arizona, Tucson, AZ 85712 USA). J..Mol. Spectrose.
1892, 156(2), 468-86 (Eng). The emission spectrum of gas-phase
Cu; was obad. using a8 Fourier transform spectrometer. The mot was
produced in a Cu hellow cathode lamp operated with a flow of neon
gas. The rotational structure of five bands (2-0, 1-0, 00, 0-1, 0-2,
and 1-3) belonging to the BIZ,*-X1Z,* system of ¢Cy.. and 2Cu
#Cu was analyzed, providing improved mel. consts. The equil. mol..
consts. for the X1Z3g- state extd. from the cbsd. data are we =
208 4594(29) cm !, weXo = 1.0850(16) cm, and re = 2.21027(3) A,
while the corresponding values for the BiZ.* state are" we =/
246.5170(24) em-), wo X, = 2.2310(8) em-t, and 7, = 2.32811(3) 4./
There is evidence for a systematic global perturbation in the excited
BiX.- state. A ’ 8
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‘2 119: 34672m Firat-principles study of the structural and;
electronic properties of copper clusters. Jackson, Koblar A.!

(Dep Phyva, Cent. Michigan Univ., Mt. Pleanant, MI 48859 USA).

Phvs Rev B, Condens. Matter 1993,  47(15), 8715-22 (Eng).|

The structural and electronic propertiea of samall (n s 5) Cu cluaters

are detd from firat-principlen calens. based an the local-apin—d.'

spproen, uming an all electron, Gaumsian-orbital formalism.  The'

ccomputatienal method includes une of a ay:tematically refined |

"numernical |;)lrurn;inn mM}:’, providing e'x!rnr'wly accurate loc}

2 ? tenergies and at. forcea, and a variational technique for trenting |
% 7 /&/‘y [t/ . :

accidental degeneracies at the Fermi level.  Fauil. geometries have |
D / 7)) been detd for the neutral cluaters for n 5 b, as wolf an for the Cuy !
Em[l VWM qand Cov nmons. The ealed. properties of the dimer and trimer
QW structures are examd. in detail and compared to existing exptl,

mw ’ / meanurementa.The influence of the Cu 3d atates on cluater
grupﬂlim 1 annlyzed  There in nignificant hybridization botween the -

‘3 atatea on cluster propertiea in analvzed.  One offect of this |
hybriiization 1a a strong bond length preference in the clusters_

. %‘,’ZE o s’ i he 5
C R 1993 U9 no
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119: 281228t Visible spectra of copper molecule. Uttam, K. N3’
o 2R Joahi, M. M. _(Dep. Phys.. Allahabad Univ.. Allahabed,
211 002 India). Indian J. Phys., B 1993, 67B(4), 329-3H (Eng).\

The thermal emission spectrum ©of the Cuz mol. was reinvestigated in,
‘the visible spectral region AX 4000-6000 A using a high-temp.

graphite tube furnace at a temp. near 2100° in an atm. of Ar.. A total
of 171 bands were recorded at reciprocal linear dispersions of 7.3 and
3.7 A/mm and classified into 2 systems Vi A-X and B-X. Out of:
171 bands obsd., 100 are new and are nicely explained by the
pro yBes. The anal. is confirmed by the presence of an
isotope effect for &CusCu and ©CuSCu in the bands of the A-X’

system.

X 400~ 6000 £
A-X, LK [44) @

CA. 1893, 14, v 16
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121: 286884e Theoretical study of diatomic and triatomie'
systems of copper cluster. Liu, Han Xing (Advanced Materials'
. Res. Inst,, Wuhan Univ. Technology, Wuhan, Peop. Rep. Chiny'
430070). Chin.’ Chem. Lett. 1994, 5(7), 605-8 (Eng). The
optimized geometries and the electronic structures of Cuz and Cy,
were studied by DV-Xa method. The result shows the bond length
N of the diat. system is 2.50 A which has a little difference with the
é/ﬁ/ pU///?Z,?'Zﬂ - ex&. but it is in agreement with other theor. methods such as CL
AN / . RESCF. Two nearly-degenerate candidates for the ground state of
J v%ll: GLASC triat. system are found, and the linear geometry state is slightly mors
y I stab(l;dthan the be::t m'th u:es Etgﬁngulart’structuxe b(3Bz). The result iy
' . 7 in good agreement wi e spectroscopy obtained by H.
/) lﬁé/} %’ﬂﬂlf’/ The difference of energy levels of diat. systyem was calc)t,l rﬁ?”ﬁ'
measurement of the orbital interactions of the Cu(4s) and Cu(3qd),
. The total densities of the states of triat. system are presented to'
,show the electronic structure varying with angle 24, _

z) s
C.A. 199Y, &, NLY
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éai 7/ 15B121. O Bxnagje PenATMBMCTCKMX 3 peKkros B cBazbI-’
paHue Cu,. Note on the contribution -of relativity to Cu,.

bonding / Onoe Jun, Nakamatsu Hirohide, Sekine Rika, |

Mukoyama Takeshi, Adachi Hirohiko, Takeuchi Kazuo // 1

Phys. Soc. Jap. .— 1994 .— 63 , Ne 11 .— C. 39923995

— AHrn. :
OuckperHo-sapuaunoHHbim metogom MO X -PB ¢ yyerom -

u 6es yuera penaTMBMCTCKMX NONPaBOK MCCNEeRoBaHO anekr- !

poHHoe cTpoeHue pumepa Cu,. MMokasaHo, urto y4er pens- |

TMBMCTCKMX MONPaBOK AAET “HCKMIOYWTENBHO Manbli BKnag gi

. ca3biBaowee B3aumoperctsne Cu—Cu. HaligeHo, uto

oTnMuMe OT 6ONbIIMHCTBA PaHee MU3yYeHHbIX cnyyaes, s

n . MCCNeAyeMOH CuCTeMe y4yeT PensTMBUCTCKMX MONPaBoOK npu-
Vé("/’ BOAUT K HeBonbwomy ocnabneHuio CBA3LIBAIOWErO B3aumo- .

peicteus 8 Cupe . S E. A. Pbikosa

X. 1995 v /S /
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OZ 123: 211872g Opt{cal spectra of metal dimers and trimers iz
isuperfluid helium. Persson, J. L; Hui, Q. ura, M.; .
Takami, M. (Institute of Physical and Chemical Research (RIKEN);
Saitama, Japan 351-01). Phys. Rev. A: At., Mol.,, Opt. Phys. 1995, -
52(3), 2011-15 (Eng). Electronic spectra of Cas, Cus, and Ags have
been studied in superfluid helium. The Z-Z Transitions of ga—a and
Cuz show vibrationally resolved absorption and emission bands close’
to those in free :race. The emission has been obsd. only from the'
lowest vibrational states, reflecting rapid relaxation of the dimer
vibration. Vibrational frequencies of the ground electronic states are
slightly affected by the Hq. Anomalous spacings between the v* = .
<= v' =0and v' =1 « v" = 0 absorption bands are discussed in’
terms of the coupling of dimer vibration and bubble bath modes.

MM
R~ /)@Z) %fj‘

C. 4. 1995 A3 N 16
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» 130:17407p Structural and electronic properties of small Cu,,
clusters using generalized—gradient approximations within den- |
sity functional theory. Massobro~Carlo; Pasquarello, Alfredo; Dal
Corso, Andrea (Institut de Physique et de Chimie des Materiaux de
Strasbourg, 23, rue de Loess, F-67037 Strasbourg, Fr.). J. Chem. Phys.
1998, 109(16), 6626-6630 (Eng), American Institute of Physics. Neutral
and anionic Cu,, clusters (Cuz, Cuj;, Cug and Cuy-) are studied within
d. functional theory via the local'd. approxn. (EDK7)Tnd the generalized—
[ i / gradient approxn. (GGA) of Perdew and Wang for exchange and correla-
: tion. Three different levels of improvement upon the LDA are considered.
- /ﬁ In the first level, the GGA correction to the exchange—correlation energy
M ' / is evaluated using the electronic d. and the at. coordinates obtained in
Q %gl,l the LDA calen. In the second level, the electronic d. is obtained self- !
W . ﬂ consistently within the GGA while keeping the LDA structural configura- :
tions. In the third level, both electronic d. and ionic positions are obtained :
fully self-consistently within the GGA. The first level of approxn. is |
: already sufficient to correct the overbinding found in the LDA. Withi

respect to the LDA, the self—consistent GGA enhances the electron charge:
] #1 accumulation around the nuclei by depleting the interat. bonding regions.
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F: Cu2 .
P: 3 |
133:49188 Potential curve of copper dimer in'
ground electronic state. Smi A. D. Mosk.

Gos. Tekh. Univ. im. N. E. Baumana Moscow, Russia

*zh. Fiz. Khim., 73(8), 1404-1410 (Russian)
1999 The ground-state potential curve of Cu2 was'
constructed using the perturbed Morse oscillator.
potential for the lower region, the Rydberg-Kl Rees;
for the intermediate one, and the van der Waals at!'
long distances. curve was tested on data on!
vibrational energy and rotational consts. cal:
unknown consts. of centrifugal distortion.
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[ 133: 239608 New optical absorption spectra of Cu, molecules
produced by the gas evaporation technique. Okazaki, Tsugio;)
Ando, Yoshinori (Department of Physics, Meijo University; Nagoya,|
Japan 468-8502). Mol. Phys. 2000, 98(7), 447-452 (Eng), Taylor &%
Francis Ltd. A study was conducted on the optical absorption spcctra‘

Yy . ranging from 233 to 285 nm, which were taken in a region close to the
Cﬂt/_//ﬂz Ao source of evapn. of Cu, in low—pressure He gas of 100 torr. Eight band:

systems for Cu, dimers designated as system <1 through 8 were identi-E
7&[ ﬁ [ Z/{[({,ﬁ fied. The spectroscopic consts. for the band origins were derived as!
follows: 1gq = 42,200 cm~! for system 1, vgy = 41,604.74 cm=! for system |

/ ﬂ 4 2, vgo = 39,606.70 cm~! for system 3, vgq = 38,124.32 cm~! for system !
4, voo = 38,048.65 cm~! for system 5, voy = 36,834.22 em~! for system

i? 6, voo = 36,341.55 cm~! for system 7 and voy = 36,174.99 cm~! for |

3%"' VZ 5 system 8. For all cases in which vibrational consts. of the lower state |
could be detd., the transition originated from the ground state of Cu,. - |
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SCz, Tiz,V2, Crz, Mﬂz, Fez, C02, Niz, an, Q_u_;_,_Zn;

Scy, Tiy, V2, Cry, Mn'y, Fe,, Coy, Ni, Zn5, Cu,, Zn,

SC2+, Ti;,v"z, CI'+2, Mn+2, Fe+2, C0+2, Ni+2, Zn+2, Cu+2, Zn*:

G.L.Gutsev, Ch.W. Bauschlicher

J. Phys. Chem,, A, 107,n. 23, 4755-4754- |
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