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Fig.1 Structural figure for calculation
of LnCps (the centres of three Cp
cycles and Ln are all on the same

plane)
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Table2 The Percentage of Contributive A.O. in Various M.O.
\\\' Lo pe | N Pm Sm Eu Gd
MO\ AG™ . | . .

6py 15.59 f 13.58 14.41 15.50 | 14.56 \ 17.29
6px 15.25 12.88 13.30 12.93 18.42 | 17.46
6s 11.66 ‘ 9.79 10.80 11.73 10.19 | 10.91
4f 99.99 | 99.99 | 99.99 | 99.99 | 99.99 | 99.99
5dx2 66.86 | 66.25 62.27 58.04 59.12 ‘ 34.66
5d x2- y? 86.03 | 85.62 35.62 |
5dy® C 33.73 37.62 | 37.23
5dxz . . 7.85 4289 | 0.65
5dxz 23.52 ‘ 48.21 20.23 7.80 4.79 0.65
5dxz 27.85 |, 4.87 7.11 33.58 36.95 | 37.09
5d 2% 1 2.31 2.55 3.45
5dx?-y? l 84.74 85.04 48.51
5dyz 27.86 i 4.58 7.11
5dxz '23.54 47.32 40241
5dxy 53.58 l 53.99 43.16 29.36 | -37.24 22.84
5dxy 20.64 20,82 29.17 41.76 39.78
5dz? ' 19.69
5d 2% 14.63 14.90 16.63 19.12 18.89 |
5dx%-y? | 49.82
5dyz 22.47 22.60 25.80 30.01 92.89 33.41
5dxz 22.35 22.38 26.94 30.12 29.87 33.55
6pz 81.85 81.45 81.45 80.78 £1.89 87.16
6s 26.21 | 6.61 29.37 2.47 12.65
6px | 73.50 58.16 66.43
6s ‘ 28.20
6py - 7304 71.79 18.19
6px 117 11. 04 72.10 1
6s | 36.68 29.83 |
6Py 75.86 | 72.10 71.24 ‘ 23.72
6px i { i
6Dy | | i 15.48
6px 11.64 ‘l | 46.80
6py | 12.22 | 50.55
6 | 38.66 | 37.29 45.58 |
gs : 26.83 :
6s 50.87 12.80

Al 6py 11.55

Tb

15.66
15.68

9.42
99.99
54.53

24.52
12.47
12.50
12.10

3.41
84.51

20.44

50.61
33.93
33.78
79.95
26.05

68.07
65.44

49.60
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Table3 Energies and M.O.Coefficients of Frontier Orbitals of SmCp;
\

MO

- 40 41 42 34 44 45 46

HeR ! e _

~ energy | ‘
AO ) | —231.290 —231,290 —231.290 —231.287 -231.287 —231.284 -231.265
—_— ‘,*A,;.,:_'_,“, o Y
Afy(3x2—y%) —-0.00031  0.00004 0.00001 —0.00005 —0,00003 0,00001 0.99993
Afxyz 0.00016 0.00162 —0.00046 —0.04940 0.99874 0.00091  0.00002
Afy2t 0.00859 0.82950 0.55841 —-0.00665 ~0.00142 - 0.00011 - 0.00004
4f 28 —-0.00011 -0.00003 0.00025 0.00036 —0°00089 0.99999 —0.00001
Afxz? 0.12030 0.55354 —0.82408 0.00312 -0,00115 0.00023  0.00003
4fz(x% - y?) -0.00068 0.00390 0.00623 0.99871 0.04940 -0.00032 0.00005
4fx(x2-3y2) 0.99269 —0.07426 0.09504 0.00037 0.00002 0.00008 0.00031
TE: RARFIBSmAMfETFHANEREY, EtHEEEC, H) REKREHY, KBEHTKAT

1073,

Note: Only coefficients of 4f A.O. of Sm are lited in the table, the other (inclu-
~ding C and H) that are all not greater than order of 1073 are not listed.
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LaCps R 7 BRERF|T# 4 b, MIBXLBEMEEHE S, AUEASERSRTFR
MR R, XRLaCpsh Lo-Cp A T M A M R IRE5E, XTiXH AR
FR RRNBRERSAELo-CoRRRIMERE R, FIIERLEFRERAR, dDH
TERESRETHFERSEXAN, HfRGOEBRFS RTFRREERR.

B4 LnCp; B B K R
Table4 Total Energies of LuCp,

La Pr Nd Pm Sm Eu Gd ) Th
gBE V) _ _ _ P 9| - -
energy 35497.2 35724.5 35957.3 36128.2 36663.2 36680.4 36934.0
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Table5 Charge Distribution of LnCpj;

Lz Pr Nd Pm Sm Eu Gd Th
La,Cp -
La 3.76 3.69 4.83 5.34 3.86 4.58 6.00
Cp, -1.17 -1.18 -1.79 —-1.70 -1.09 —-1.45 -2.00
sz -1.28 -1.25 —-1.47 -1.83 -1.38 -1.56 -2.00
Cp3 -1.31 —-1.26 -1.57 -1.81 -1.39 -1.57 -2.00
kR R LR

HTHOEFHAE LN ERR, XS LaCp AW BARH:, "' 72T LaCp
G Ry RO Sk, RN, REEA YR BRI RE A .

Cp3h LB LI Gt XA F LaCp, 5EER B SCHk " $8 HLnCp, iBE SR BBl
HCp,

E£MTPOBFS5Cps R AR LM ERRS, BRIFHEALCp, Bk —HA
BENBHHCPRUES B NMHERL ERMPLo BT RS, BR—MERER,
XFME FHEF LA LoCpa B 073 B— o SCBR°' % SmCp, (Rt B R antk, M7

5 "I, A EuZ| Thd.Om 7By i 588, Cpfrili fbssthre¥m, Pr3|
Smiphnpk, MEuRATH, XENAIMATEMETFEES, BRLX, M2 0T
543, MNP Sm, WEuB| Thrdubd FhafiEuism, mEu TN 5SSl
PRWA R, MEFEFRBOEA, ThLUGhFEnNaErE, BRALRIBRERNA
R, DMBEAE B A LIt HE R LoCpa o MR AT BEAR R T A AT IHE L nCpo s by, 3
by SO R 20 ToCp & AR T A HER LoCps &5 4.,
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EHMO CALCULATIONS OF SEVERAL LANTHA-
' NIDE TRISCYCLOPENTADIENIDES

Cao Yang Cao Guoxian
(Department of Chemistry, Suzhou University)

LaCps(Lon=Pr,Nd,Pm,Sm,Eu,Gd,Tb, Cp=C;H;) are treated by EH-
MO method, The results indicate that energy levels, percentage composi-
tions of MO etc, of these lanthanides are very similar, Linear relation
between total energies and the atomic numbers of rare elements is found,
The 4f orbitals of Ln do not take part in bonding, The bonds of Ln-Cp
are polar bondings which have ionic, character in the main, The charge
distributions of LaCp; series have some regular pattern, According to
above-mentioned informantions, the reasonable explanations of some chemi-

cal characters for LnCp; are obtained,

Keywords lanthanide tricyclopentadienide EHMO calculation



