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Table 1 Optimized geometric parameters for ground-state structures of AIB; and AIB, (r=2~10) clusters

Cluster  Rais BO Ris BO Cluster  Rais BO Ris BO

AlBS 2.0698 0.6290 1.5522 1.3133 AlB, 2.0245 0.2765 1.553 0 0.550 0
AlBS  2.1713 0.4697 1.5295 1.5650 AlB, 2.1855 0.4525 1.5147 1.712 4
AlBf  2.2636 0.3730 1.5486 1.4016 AlB, 2.0720 0.7202 1.534 0 1.364 3
AIBY  2.0815 0.4332 1.5406 1.2980 AlB; 2.2058 0.4985 1.5419 1.387 4
AIBf  2.0884 0.7585 1.5813 1.2125 AlB; 2.0725 0.7540 1.561 3 1.249 2
AlBS  2.1725 0.4112 1.5649 1.1689 AlB; 1.7209 0.2744 1.5753 1.233 8
AIBf  2.4234 0.1585 1.5541 1.2570 AlBy 1.8314 0.2101 1.5428 1.3317
AlBy  2.0173 0.4100 1.5463 1.224 2 AlB, 2.2526 0.2757 1.5416 1.457 6
AlBj, 2.4021 0.1862 1.6005 1.1611 AIB,, 2.0387 0.4069 1.5155 1.328 4
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Fig.1 Ground state structures of AlB,(n=2~10) clusters and structures of AlB, (n=2~10) clusters

o L EBFIR A4S 0 T AIB, (n=2~10) H1 %,
F R N ) 5 R A T AT 1 BB L ALB B R A
A EROK o U B R 1] 4V PR S K DT e
J5L - 22 1) 5y AR T i - 46 1A T 40 D - A T 4R 1A
S FEL o 158 B O T TLART 85 4 Y R R M AR L X
A P AR BL. #E n=3.5.8 i, AIB, M
B-B ##H ALB 855 R85 A0 E B A — KA 3L
X LG5 H b Al 1 M IS A i R e 3 A, oo A
MR Fe— LTS A ALB SRR O, 58 2k 25
HLFJG ALB ] {625 7F FH A2 55, AT 5 80— 22 ALB
SR 2 L ol R 2 5 M K AR R A i 7 Ak S B A TR
i .
2.2 BEMESHF

TR T AIB, " HFEM TR B A B A8 (Ey,). TEHH
BN

E.,=E(AIB/)— E(AIB,)
Hd ECAIB) ) #8192 AIB) (n=2~10) A #% T i

AR M B B BE i, ECALB,) 18 1 & & 3T A 15 5
(1) AlB, (n=2~10) B i fa 2540 B fig . 1 2 &
T AIB, Al AIB) 1 E, i REEAR B Ih . v LLE
o2 n=23.5.8 M A% 1Y 1 11 B A L AR, 1B
AIBS (AIB; * #l AIBy LA HI#E AR S i gl A 55
PR 27 T o B R 7 R Al 56 25 1T A et P B .

84 —m—AIB* T
- "
L .y \ -
80f / 1
>
QQ - -
LL]:
7.6 E
5 _/ i
||
72 1 1 1 1 ! ! 1 1 1
1 3 5 7 9 11

n
H2 ABf (n=2~10EX AN ET R HH E,,
Fig. 2 Vertical ionization potential of AlB, (n=2~10) clusters



2 1 ZEFT 5% AIB) (n=2~10) #5454 ML AR 36 I% IF 5 325

HOMO-LUMO fig Bt K/ Jo B T L § M
HOMO [ LUMO %A BRIE W BE ) 78— E R JE |
&R TR T2 540 ROV i RE Iy i 2 o 5wl
HIAIB, FT#EH HOMO-LUMO R B35 56 2 L AH B
o PR TR e, R WD AL, AT 1 AR E M LG AR B 1Y
Hh P P A PTG B PR TR BB RO I Ak A

3 LISMRENEIE ST

%2 A (n=2~10) PIHEHE L B3R 2051
A R VL AR A o 5 5 S T S 3
S5/ R SR S W T A A A A MR 2 o
AR BTAT R 303 4400 T (L 461 25 A4 2 o 3
P48/ A R 9 25 A T A R A AR

R 2 AIBS (n=2~10) ] 7% 5 25 45 ¥ B0 R 3 37 3 A0 4 SR 3 i 38 B

Table 2 Vibrational frequencies and infrared vibration spectra of possible ground states of AIB; (n=2~10) clusters

Cluster Frequencies/cm ™ ' [IR intensities(km/mol ') ]

AlBy 150. 210[ 4. 580 4],460. 086[27. 068 0],1 229.36[190. 583 0]
AlB; 131.292[9. 661 11,895.326[57.808 1],1 246.970[19. 322 8]
AlB; 99.608[ 4. 400 5],613.087[23.653 2],1 229.530[76.973 0]
AlB; 99. 608[ 4. 400 5],613.087[23.653 2],1 229.530[76. 973 0]
AlBy 202.961[4.273 71,1052, 090[151. 744 ]

AlB; 250, 781[17. 214 3],999. 827[154. 625 0],1 230.500[57. 393 1]
AlBg 169.536[92.378 7],700.677[103. 616 0],943.071[67. 486 2]
AlBy 290. 858[17. 953 3],625.594[43. 928 6],947.543[37.573 5]
AlBj, 181.399[93. 676 0],746.307[117.366 0],1 166.480[ 36. 355 6]
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Abstract: The geometrical structures, relative stabilities, electronic structures and bonding properties of
AlIB) (n = 2~10) clusters have been investigated by using the density functional theory at the level
B3LYP/6-311G(d). With the most stable structures obtained, it shows that the boron atoms are more
likely to get together,remaining the Al atom lying around the boron-atom group. Compared to the neutral
clusters, the effect of Al-B bonds becomes weaker, which leading to a relative bigger change of geometry to
neutral clusters when n=2~4 and n=7~10. Via calculating the energy gap for both positive charged and
neutral clusters,we found that the stability of AIB,” (n = 2~10) clusters enhances,especially for AlB; ,
AlIBS and AlB; clusters. Infrared vibration spectra of the most stable structures are also investigated. The
vibration mode with symmetrical or no-symmetrical vibration between B atoms and fixed Al atom are easier
to perform a more intense spectral peak. This result indicates that the B atoms should be preferential to
bond.

Key words: Clusters of AIB, (n =2~ 10); Density Functional Theory (DFT); Structures and stability;

Infrared vibration spectra





