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Table 1 Ground state energies and geometries of different LizB; structures

LIE]

Sym. Structure{A) Escy{an) Eci(an)

<
Dap -G4.00687T —654,12147
] E

Cre i 64.07081 -64.12929

F A2 LizBy 8y Co #0 Dy B L RHHE T EMIAE S 3.50 1 3.70eV EEA 1

EERTRMKRTEL HERFITH2AXS.

MAFE2FEIFTEHNCNHRTEENES, FXRCNHBEHNEREATT W
W fE Cyp HA P, WNESKTH 090eV AHF—HESU'B, HRTFEEMRD. KA
F| 1.14 Fu 2.06eV AL WFHIRE A 2'A, F 2'B, SR TFEFLAR NS KB 278 8
2.81eV 4 #3'B, o 1'B, ZHHABAHRTRE, RIANEF A PMHESNRTEES

0.0. R B &L MR & 414, 55 TFEF LA 4.

Dy B F, REHF—AMES U'B,, WEFHEE,, KITH 144eV 4L HHE
ZAREEH U'By, HBEERNATEZEARRANL KIHNF=IHEAE 2' B
WA A, RERFmmBE L HES (38, f2B),) WEEHMRD. KIFH

342V 4 HF A ME S -EWESE.
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Fig.1 CI optically allowed transitions and oscillator strengths f. for
Li;B;
(a) LigB2(C3:) (b) LizBa(Dap)
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Table 2 Transition energies and oscillator strengths obtained from
the ab initio CI method for LizB;(Cs, ) structure

state E /au'®) T./eV fe p =l
14,  —64.12020 +0.925(1a2102153)
1'B, 64.09119 0.90 0.0087 +0.936(1b61a]1b52a,)

-0.274{1a,1by 15324, la,)
-0.170{1a31b31b,2a, 3a,)

2'4, -64.08731 1.14 0.0148 +0.899(1a,1b31532a4)
-0.194(1a; 162 1b%4a, )
+0.208(1a; 103163 3a,)

2'p, 64.04860 2.06 0.0020 -0.152(1b31a31b52a,)

+0.906(1531b21b22a,)
—0,235[ ”If 1!.‘;1 1532&134[)
3'B,; —64.02204 2.78 0.0590 4+0.760( 15} 1a; 1b22b;)
+0.288(1b31a] 10324, 2b;)
+0.232(1a, 153242 1b,)
+0.340(153 1a? 1b1 3, )
+0.150(1b31a; 1b2 1@y 3ay )
1'B, —64.02747 2.81 0.1045 +0.871{1a31b31b,2a,)
-0.274(1a; 16 1532a; 1ag)
~{). 1?0( Lﬂli Hi; 1!512(! 1 3(11]

34, ~64.01963 2.98 0.0000 ~0.178(1a?1b%2a3)
-0.339(1b31b32a;4a, )
+0.345(1b31b}2a; 3a,)
+0.770{163 15} 2a, 3a, )

41 Ay ~64.00934 3.26 0.0960(0.0527) +0.246(1a; 15316%2a, )

-0.237(1a?1621b%6a,)

-0.242(1a2121b,5a4 )

+0.590(1a,1b31b34a,)

-0.521(1a, 1831, 3a, )

+0.153(1a, 16318, 3a,)
{a) The configurations with the absolute value of coefficients larger than
(.15 are listed.

M LizB; R FALSTLTHE, BEXRAAKEIERTFAKL, W& Cp HE
., REH '8, & RE-NETFAESHER S5 EHE b (HOMO) KT B RIKZ
20, (LUMO) k. EMb&HS¥RFANRTEER S pAESKIEH 1'B, SHEE
BFAKE, EEEERRAD.

144 WULI HUAXUE XUEBAO [Acta Phys.-Chim.) 1995



b RATR LisBy R T WANANEERL S8 B, CRA abinitio CL K
AHET —LABERBLUNEAMAASAERENNRIEEN 5 T RMAHRK
AT, ARHHFAMAT Lis . Lig . Lis . Nay, Nag, Nag., Nago ., Li;Naz
fo LiNag % 9 LA & 4y B-07-11 fldp, B FA A LisNa, FEFHRREHEH,
—MENaEEXARENENEN, F—RENaEKAN AR LAEHREHN, EWEL
G4 B 1K 0.193eV(MRD-CI A %), 5 MF 07 Li,Nap Sk #F b 8k, MESTRABTL
WA, TEENFAE, EhEh eS8 e LioNa, TRAAN—BHE. &2, XK
BT AR Y Kot BAIFEAhMA SRA WA

¥ 3 Li;B:(Cx) BEERENRTIE
Table 2 Transition energies and oscillator strengths obtained from
the ab initio CI method for LizBa(Cra) structure

state E/aul® T./eV fe p =2l

114, —64.12147 +0.919(1a21b3, 153, 183,)
+0.352(1a2152, 183, 2a2)

1'8,, —64.10662 0.40 0.0082 +0.952(1a2183, 103, 15y, 2a,)

1' By, ~64.06869 1.44 0.0316 +0.950(1a2 1bay 101, 183, 2a2)

2! By, ~64.02982 2.49 0.0245 +0.865(1a71b3, 153, 2a41by,)
+0.312(1a2 163, 163, 2a23a,)

2! By, —64.00508 3.17 0.0000 +0.798(1a2 1b3y 151, 13, 1bg, )

~0.179(1a2 183, 151, 163, 1b2)

~0.322(1a3 183, 1b1, 1b24 204 1b1,)
—u. 2?5( 1 ﬂ: lba.-.. H"lu lbg‘_ 24'19 369}
~0.290(1a2 1bg, 1y, 163, 2a43a,)

3'B,,  -64.98734 3.24 0.0002 +0.941(1a3,153, 183, 2a41b1)
+0.210(1a2 15y, 182, 242182, )
3'By,  -63.99566 3.42 0.0155 ~0.154(1a2 182, 182, 2a41b3,,)

+0.464(1a1b3, 16}, 2a41b2,,)
+0.751(1a2 1b3y 163, 1624 3a))
+0.265(1a 163, 1b,, 20} 3a,)

1! By, -63.98785 3.64 0.0000{0.0006) +0.976(1a? o 101w 162,163, 2a,)
{a) The configurations with the absclute value of coefficients larger than 0.15
are listed.
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The Geometric Structures and the Vertical Excited States of Li;B;

Zhang Huabei Tian Anmin Yan Guosen
{Chemistry Department, Sichuan University, Chengdu 610064)

Abstract The equilibrium geometries of heteroatomic clusters Li;B; have been optimized
with the energy gradient method using the double-zeta plus polarization (DZP) basis set.
The vertical excited energies and the oscillatior strengths have obtained from ab initio
configuration interaction method. The results shows that transitions to ‘B, , 1B, .
4' A, of LizBy(Cyy) and 1' By, 2By, « 3! Bay, of LizBa(Da;) have considerable values
of oscillator. And it is that single excitations (particle-hole transitions) dominate in the
states with large intensity, but it is not only criterion for an intense transition.

Keywords: Heteratomic clusters, Vertical excited states, Oscillatior strengths
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