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HTFHETEMILE 1. LWER Oh 58 B2T Cos(us-E)s(CO)(E-S (1), -
Se(11)) #i3 F Mt HHIWHW E B4 F Coe(ps-E)s(PPhy)s(E:-S, -Se) #yAe b # 48 1. —
FEHT CORMRALAFEFEMLLREH, B - aFRakl, AFRARML
TiHE. BH BEWAHLE oALINAERE. | HEREALUHRE, EoXi#—
FHFRIE, EFHEAKIEL: 18 CoCo 2.8684, Co-S 2.235A, I # Co-Co 3.009A,
Co-Se 2.344A, 1 I #4 Co-C 1.820A, C-0 1.120A. it B U AR FHhit A X B &R,
E5ENETHSA Codd 4s24p"4d"; S 3523p13d°4s°; Se 4524p*4d"5s°; C 25%2p*3s" fo
0 2s72p"3s". XA HARNEH KL LT, HHHEFIHERERASH VAX11/780
BT BaF it HERKEE T4 5 4 0.00040 2 0.00045.
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B E, M EEET HOMO i M A Ak, A4 FOTE -14eV A F, £ L
PR R X 1 E L& E. B4 HOMO #4545 -8.07eV fn -9.05eV. HOMO &
LUMO S g £ % 085 Fu 0.84eV. F 1 FlHHF I WHHRHEE (9 FIuk) Bdglish
HRAFES DH—LPERFREE 1 FE, w1 %4 HOMO $h# # Th, $hii, O
¥ HOMO #h#i Nl & Ty, $hal (L0 2.). MBS gE, M1 A4 leV. £ 5%
FHEMBLERE T, CoxEp dEFéhll, S, Selllh s, p EFHM, T Coths $hik
1S, Sethd hii@AREARD. A TAENHHLAFEE (PDOS) HEHEH.
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Fig.1 The molecular core configura-
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Fig.3 (a) DOS of Co valenec orbitals for 1 {(b) DOS of Se valence
orbitals for 1

B3a) YT d Co RFREES FRATHAM. E3(b) FTHT Se RFHH#
AFHERETHTR, AXHEFRNTUREEA S, Co fy d Rl F Se iy p Hill
HFR-—HEAR, ENELFRAGRCRS—GHE, R TERTA T AN HH
FAREGREFHE. RNTL OF Se BRFH s Rl U ANEARES T ETEH
o, HRARKE H4ERRHSTIRSFIFEERGRTFHASFAENTHE,

HFTOH Cod RFHES Sep, s RTFNENHLT | PAHEREERNK. 5N
ATHENAREE, TIXFERANEGH A B FHTRERERRE N4, #
TECoRaRTMEARANCTRFH SERRAKXBLFT AT leV HEHEA, WK
fECof E HRAGFFHENRAN A RERANEREE, D4 5eV, HOHAKEER
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o . Fig.5 The diagrams of the partial
EjaV EjsV molecular obitals
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Fig.4 Comparision between two types
of DOS for I and @I core
(a) 3d orbital of Co atom, (b) = or-
bitals of face-bridging E, (¢) p or-
bitals of face-bridging E

2.2 4FPHBEIH

E25HATFIMObHamod. HEFAHEEER, 5 Cos & Cos KA
%, CoRTHTRBBUERD, RABEYFEH— 444 L, TWEHTHS, Se K
FRFRAHARTEEA SR, iR ARMEHERHF (054,0.73). 5 Coq ¥k
EAFREFADL TLFIRIP CREFAFAEL -1 UE. TRLENHESR ~RE
EWHEN. FHHFMNEHE: OF CoHE MBI BIKE 34%, T Se #r S F fl 3w
35% A4, N M#E CEFAEAMLAFMM KEOF Cos FBHMIFHLD, GRN
BT # Cos BHESMAE, FEl, 5HHTIBEE LT HIRY leV B —HH.
2.3 BTN SERMR

MM LM RT R, Cos NHHEBAMEHFANS, Se RFHE, RAARSFE
AE TURALASNRAETECTFS O ARE FOSFEARRS. BT, Cos
HBEANRBRETY, EXRANELFRARR, ERIEQTIHES n ROFHER
EH. THE IRRACERRERKNLILTFTEARS. BLALCERGANS TR
FREH NEMPEATFIHAEARS A F I ARELUREE GEE—FAFE
Tk,
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Table 1 DV—XH results for cluster 1

6Co 83 6C 60
MoNo. SyNo. -EfeV a2 p d a p d 8 p s p character

82 9T1u  T7.22 5 57 22 10 2 2 LUMO
79 ET1u 8.07 2 2 65 16 4 £l HOMO
T6 5T2g 8.09 3 53 3 2% & 10 Co-5
73 4T2u 8.26 2 8 12 2 Co-Co
72 142g 8.57 100 Co-Co
71 64lg 8.66 4 65 4 18 4 3

68 iT1g 8.71 80 & 13 Co-Co
65 IT24 8.79 78 3 5 14 Co-Co
63 5Eg 8.82 96 Co-Co
60 2T1g 8.92 9 T 7T 2 1 4

59 2A%u 9.62 48 11 40 Co-§
56 4T2g 1043 T 19 34 9 Co-8
53 TT1u 10.58 6 41 1 42 2 9 -3 2 Co-5
51 1Eu 10.89 64 33 2 Co-5
48 iT2g 11.44 6 41 3 47 1 Co-5
45 2T2u  11.45 12 23 55 3 T Co-§
42 6T1u 1195 T 2 iT 18 3% 1 -2 1 5 10 Co-5
41 5A1g 13.08 9 26 8 20 27T 2 & 1 Co-§
a9 4Eyg 13.13 3 23 23 01 11 8 6 24

36 5T1u  13.89 3 B 6 52

a3 1T1g 13.93 2 48 49

a0 2T2g 13.94 3 2 47 48

29 4Alg 13.95 5 2 1 12 21 58

26 172w 1406 4 49 45

23 4T1u 14.14 2 1 2 21 1% 55

21 3Eg 14.62 3 2 14 24 3 10 41

20 JAlg 1753 5 50 27 10 3

1T 3Tiu 17.78 4 & 48 30 & 2

15 Eg 1823 2 1 3 50 33 10

14 142u 0.3 ] 90 4

11 1T2g 21.38 a 1 B4 & 1

8 2T1e 2335 4 6 66 6 8 1 -2

T 2Alg 25.29 13 4 52 6 23 2 -3

4 1Tiw  30.81 8 5 T3 13

3 141g 30.81 6 T3 13

1 1Eg 30.82 6 T3 13

Coc NEHRBEBGRTFHEMSSE, ERMMEL HEALBTaTERASRS
BWFEAAL GHRBAFRRERATNETHBH T HEHHE. 5%, £24 CoS
PR FRSY, SBANEET CoS ETFHY B4 EHB— &I EELFLEHNE 1,
MLXBETFHNBTTRREXBDRIREHNEREZ—.

EAEBNLEL, LOKEERTERLTS R Se RFHERNARAN, XES
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THERT-HRERTRESN. FEETeHP AsFETFTATORAMLE UEETE
REFES SREEXRERLCTHRERARE. 4 UMY RELRNERE
(DPPM) # CocEs ¥l Aty, A AR ELEREE — w4 Y, sk, ANRIE
b REARBATEN, TRAHMNEE. —REREEFHANS & Se g — AL
B, R-AUEAZ TEAN - RTFTRAGHAFRAEFT M CoFF L HURER
LHE—MAAAYALRGEAXY FRECERUARETERFAAL SR LES
—HTF BRA. NHR/REEEY, AEEK PPhy-(CHy),-PPhy ¥ ¥ n RS AT TER
.

®2 5F1HIM Mulliken SBERT
Table 2 Mulliken populations and total charges for clusters 1 and 1
Co Atom pi-E C Atom O Atom
Mo.No. At.Orb. pop. Q@  At.Orb. pop. Q@  At.Osh. pop. Q At.Orb. pop. Q

| 3d  7.43 039 38 1.74 0.54 2 136 -1.01 28 L77 -0.10

4a 0.28 0.39 3p 3.42 0.54 2p 2.99 -1 2p 4.32 -0.10

4p 0.74 0.39 id 0.14 0.54 is 0.66 -1.01 3a 0.01 -0.10

4d 0.16 0.39 43 0.16 0.54

I 3d 749 0.26 48 1.70 0.73 22 1.35 -1.41 28 1.78 -0.09
4a 0.27 0.26 ip 317 0.73 2p 303 -1.41 2p 4.29 -0.09
ip 0.76 0.26 4d 015 0.73 32 0.T6 -1.41 ia 0.02 -0.09

4d 0.22 0.26 Ss 0.25 0.73

BEREECWHELEEREANNF R XEZ —, 0 [Cog(ua-S)s(PPhy)s|"™ (n=0,1),
[Cog(pa-Se)s(PPhs)s]™t (n=0,1,2), [Cog(us-Se)s(PEts)s]™ (n=0,1,2,3). A4 FREMA
EATHHERNU, #FIROH4 08 MESET, b 18 ATFHNERRS 14 T, £
AERBBESHTREECTHAAY. IRATLEHITHAE AREEMER TR
RREFEN $LE HEAGRORENHEFALEH D CosSs(PPhy) HHFHAMN
B ERENEENFRANSHEFRIETEY. XEHE Co FFRANELPER
BMEABEAX. STHEAL FAFAZHRANENET, He 2, AUdBERA
HH|H CoColRIIAE. KM, KEMNREETHREVEEN, AMANEHH
Abf, CoCo@B R AWM, M2 CoEe, EAEMME. 2T Ik ] THLMRHHAL
ATHME Co RTHANBRAER [ K leV WUME. HEDFHALRLHER
WEAR Cos HEATR IS, ATARSINET, RITHEFEMAAALS. HAETH
B, FHAK CogTes MM B, HAEWTEAEFH HRF KM EAHERHALTS
AT REFEHACSETATANEECRFATAGHF S RENFETHXRP A
RELEt R PhRAFaTFRA, —HEEL UTEERMETFRY, wBf Cos il
f e, O AL

il EAMPEER A ERD AT P OB R A BEN AR TR CHSH
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Electronic Structures and Related Chemical Properties of Clusters
Cog(p3-E)s(CO)s(E:-S,-Se)

Yin Yuangi Li Wen Wang Hangin
{Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, 730000)

Abstract The electronic structures of clusters Cog(ps-E)s{CO)e(E:-5,-Se) have been
calculated by using the DV-5CC-X, method. The calculated results show that there are
two types of MO energy distribution. Below —13eV for I, the distribution of MO energies
are discrete and sparse, but above the value (-13eV), the energy levels of their MO are
relatively very dense levels. The same is true of cluster II (-14eV). Also the MO energies
belonged to Co—Co bonding all lie in the highest energy group but those belonged to Co-E
bonding are more sparse and low. Finally, the negative or positive charge of atoms in
cluters also is significant. Co charged 0.39 (I) and 0.26 (II), face-bridging S 0.54, Se 0.73,
terminal carbonyl C-1.01 (I) and -1.14(II). These festures are related to their chemical

properties under discussion.
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