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Fig.3 Binding energy curves of the optimum Fig4 Binding cl‘lergy curves of the radijally
structures of X,~X,,(X = Li, Na, K, Rb, Cs) optimized shell clusters in the range of
clusters Xy~Xso(X=Li, Na, K, Rb)

4 RH X, (n=5-90) R ERAEROG L. SERREHRML. SRlA
s iR BRI TERAESE, §E 4 URHIEROL I (bee),  TT-0 L7 (foe) B J5 EHER
hep)KBEREFETFHEMGEABMR. TUURE, SRETFENESRERHER B, AR
BEAC Y T REB RN S E#E. W fec Liy & Na,, MEFETFTHESEL 0 1.304
#10.847eV, S5HIN bec EMNGIAMNE A 1.63 X 1.11eV BEREEIE: Bt =REER

BRAFHEABYEEL. IMHSREEY, SRR HL, BRIETENSEEZ



mam ‘ B RETENERMGE S . 309 -

FNES, REESHEE25%; A—HBALKR., X, ik sc, fec & hep ZHEWNWTRE
M, SRRAE sc Xg(11 63 12)REHE", BB RARTFEANESR, 58—E 614
JRF3e4E, K fec(FR hep)X ol £ 121 6), BR¥EH TN 0.312 & 0.441nm, BOX=FF4H
B X, FERACEERZLMHR. sc X & Xy BRERLALR.

£ R 5 i #
MBLEGRTTUE (DS R IR T8 Xo(n=4-2D)0 10 TR EE M EEX, TN EE
BEEW, O TFREWZTIRX, D) IrBlE, BKRMEN 12 XFEHREL bee BORAKR
FEEERETH, BN EHFRIBEBIER; XX, WERRGEHFRERAN
8 X (D) ¥, BMAEARXSEEXNER: (3)% n>1568, bee, foo & hep BUR AR
K Al E RREBHMNAHEE, SRRAGRNESEOEMEE BYEHE
RIA R RREFEEREE: ORTFENAFTFYEEREMNKES, ZBAK
O FRERBRNEAREE. B3 ESMEBRRRT 308 RBOT 5 ERBE R R
FRELANFENORI¥BEE, E5 Dugourd FRAEBINKETRAMNFTEY LR
SERMYA S'°, AARXERERRERE T RERTEN X, RFEEEMHHA
AMLIBOFF) T . BR, RFENOEEMBAEGEERRIEENN, OBFINGFER
PAEMHNEDRERREANLER, WEECHE TAIHEROEE.

. $ £ X W
[1]1Mingos, D. M. P., Slee, T, Lin, Z. Y., Chem. Rev., 90, 383(1990).
[2] Koutecky, J., Fantucci, P., Chem. Rev., 86, 539(1986).
[3]) Fang, J., Johnston, R. L., Murrell, J. N., Mol. Phys., 78, 1405(1993).
{4] Li, Sidian, Johnston, R. L., Murrell, J.N., J. Chem. Soc. Faraday Trans., 88(9), 1229(1992).
[S) R, BEEBL¥F], 15(1), 108(1994).
[6] Murrell, J. N., Mottram, R. E., Mol. Phys., 69, 571(1990).
[7] Boustani, P., Pewestorf, W., Fantucci, P., Bonacic—K outecky, V., Koutecky, J., Phys. Rev. B, 35,
9437(1987).
[8] Garland, D. A., Lindsay, D. M., J. Chem. Phys., 78, 2813(1983).
[9] Fantucci, P., Koutecky, J., Pacchioni, G., J. Chem. Phys., 80, 325(1984).
[10] Dugourd, P., Blanc, J., Bonacic-Koutecky, V., Broyer, M., Chevaleyre, J., Koutecky, I., Pittner,
1., Wolf, J.P., Woste, L., Phys. Rev. Lett., 67, 2638(1991).



. 310 .. T AR 0%

STRUCTURES AND STABILITIES OF ALKALI METAL CLUSTERS

Li Sidian Wang Jiwu Cheng Xiaoyan
(Department of Chemistry, Yuncheng Advanced College, Yuncheng 044000)

The structures and stabilities of alkali metal clusters X (X=Li, Na, K, P:b, Cs) were stu-
died based upon the many—body expansion potential energy functions optimized from
body—centered cubic alkali metals. The optimum structures of small X, clusters(n=2-21) are
found to be close—packed structures of distorted tetrahedrons(X,, T,) with molecular surfaces
covered exclusively with three—membered rings (X,, Dy,). The most stable X, is a pentagongl
bipyramid(Dg) and X,—X,; are derivatives of X, as structures of inter—linked pentagonal
bipyramidal units, suggesting a five—fold local symmetry growth pattern of X, in the range of
n=7-15. Radially optimized body—centered cubic, face—centered cubic, and hexagonal
close—packed shell—clusters (n=5—90) are close in binding energies and all much more stable
than diamond and simple cubic shell—clusters. The binding energies per—atom of these clusters
increase slowly and approach the cohesive energies of coresponding bulk metals gradually.

Keywords: many—body expansion potential energy function alkali metal cluster

structure ,  stability surface structure



