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BeY), HES BABRHF A S — 2, £
ST B S T R 28 ) T A LA L s B R AR R 1k
VR, X O R AR S AR LR M AR it
TAH#IMEE.

4 % %

FIH % B 2 o TPSSh 7 AR T B,Y (n =
1—11) R 45 S 25 5 B W e & 25 4 A
HL e o A LT IR S L R SRR B, JEXT
B GERE RR AL 280l T AR T, 45 R R

DS EFE T B,Y (n = 1--11) BI#E M3

DM Z KR R A, 7£B,Y (n = 1-—11) H
B, BIR A HR— B, YAENEALE
5 B,, K B & 1A 1%

2) B,Y F#% R BE A P g & 2 RILH
“EF AR IRG LGN L)E B, M= 3, 5, THY,
iR R e s, Bln =3, 5, 7 NZIH

3) etk Zek B 1 T EH R B B, Y Bl JE
V) FA) RS B B AR P B o (%) 388 KT 384 0 -3 2R P
2Bl n IR, BEAA 2 T IEEH n > 61, ik
R 0] S PR ANAR B A RS g e AR A K, 3R
BH 37 A ) 8 A 5 (1) H 7 &5 A B B S 1R 38 s T
B

4) B R R XY A%EBsY, BaY,
BsY f1BeY A BARL MR, TR
Mo AR E AR T — e 5%
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Abstract

The geometric structures, electronic properties, average binding energies, second-order energy differences and energy
gaps of B,Y (n = 1-11) clusters are systematically studied using the density functional theory (DFT) TPSSh method
with 6-3114G(d) basis set for B atoms and Lanl2dz relativistic effective core potential basis set for Y atom. It is found
that with the size increasing, the lowest energy structures of B,,Y (n = 1-11) clusters gradually evolve from planar shape
to cubic structure. With the atoms of B increasing, the average binding energies of the ground state of B,Y (n = 1-11)
clusters increase. The second-order energy differences and the energy gaps of the ground states of B,Y (n = 1-11)
clusters show that B3sY, BsY and B7Y clusters possess relatively high stabilities. The polarization and the first static
hyperpolarizability studied show that the plane structures of BsY, B4Y, BsY and BgY clusters have larger nonlinear

optical properties.

Keywords: TPSSh method (DFT), B,,Y (n = 1-11) clusters, geometric structure, electronic property
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