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(A) Alpha Boron sheet
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Boron Buckyball B,,:Leapfrog operation
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Group Theoretical Background
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Ih |E|12Cs|12C5°|20C5]12C |1 1251|1215 | 2086|1560
A, L1 1 1 1 1 1 1 1 ]
T ]3|X X 0 -1 31X X 0 -1
T3 ]|X |X 0 -1 3 |IX X 0 -1
= I N T O F N E D T
H[5]0 o |1 |1 |5 o [0 |1 [i
Ayl 1 1 1 -1 -1 -1 -1 ]-1
T3 X X 0 -1 31X X 0 ]
T3 X X 0 -1 3 1-X |- X 0 |
(1, 141]-1 -1 1 0 -4 11 1 -1 10
H, |510 0 -1 1 -5 10 0 1 -1
o, (1:75) -, [1-V5)




" Reducible representation \
rY=A +T, +2T, +T,, +2T,, +2G, +2G, +3H, +2H,
Uy =A +A +3T, +3T, +3T,, +3T,, +4G, +4G, +5H  +5H,
Ff,o =A +T,+T,, +G, +G, + H_
I =T,+T,+T,, +T,,+G, +G, +2H_ +2H,

Y I =A+T,+T,,+G,+G, +2H +H,
3\2“-'7 O =T +T +T, +T, +G, +G, +H_+H
’ g u g u g u g u

Vi
INING NN ~ 30 bonds
» 60 bonds
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1_‘bond (Céo) — 1-*(670 + 2F§70

[ g (Co) = 3Ag +Tlg +4T,, +ng +4T,, +4Gg +4G, +7Hg +4H
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Energy
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The Valence shell of Bg,

mos [Eﬁn%gj.r
-3.664
-
5h, -3.085
Tty  -8.04%9
Ta.  -7.607
10h, -7.5
72, 27312
11h, -6.497
th, -5.633
Bty  -3.711
3ty -3.197
Btn,  -3.031
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Calculated at B3LYP/SV(P) level using TURBOMOLE
N program package
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Comparison between valence orbitals
occupied MOs of B;, and C,

B3LYP/SV(P)

Fig4. 4ag
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Spherical shells and o- and

L I g-band m -band
0 Ag 3ﬂg 3 a,

1 Ty, 4t Tt

2 H, 5 11,g 1'[)11g

3 Ty, +G, Ay, + 4g, Tty 47 g,
4 G,tH, 1g, + {ihg Tg, 1l 111g
5 T,tT,, +H, S5ty + 5ty + 30 6l

6 A, +Ty, +G,+H, 4a, +2t, +5g,+7h,

7 T, +T,, +G,+H, 6t,+6t, +5g +4h,

8 T, +G,+2H, 2t,, +6g, + 8, +9h,

O T, +T,, +2G,+H,  6g +5h,

n-band of B,
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Mos 28 2p 2e+2pr™

60 @ 0 0 0 0

Lo a, 051031 0382 1

| f, 0 094 094 0
r?+1r2 f, 121 240 362 3
i f, 0 040 040 0
[ 0 f 1834 105 2389 3

7 % g 206212 418 4

g, 153103 256 4

h, 287 635 921 10

h, 0 468 468 3

Total 10.0119.28 29.29 30
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Concluding Remarks

-Bg, is isoelectronic to C,

-The chemical bonding in Bg, is similar to that of C,
-The caps contribute to reinforce essentially 30 sigma
bonds along the 6-6 edges

-The HOMO in By, is 6h, and is located on the truncated
icosahedral frame and its shape is similar to that of C,
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