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Influence of 3d Orbital on the Energy Band and Hectrical Conductivity in
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Abstract Energy band of ET-type nolecular conductors were calculated usng the Extended Hicke-Tight Binding
method (EHTB) . The introducing of sulfur 3d orbitals to the EHTB caculation leads to a great enhancement of the
transverse interactions between ET gacks. Gonsequently , the transverse and longitudina interactionsin the ET gacks
have the same order of magnitude. The results could well explain the two-dimensond conductivity nature of this kind
o nolecular conductors. Calculated band gaps of the (ET) 2CHsS0s- H,0 and (ET) ;Hgd s TCE crysds are 0. 579
and 0. 572 eV regectively , which were in good agreement with the experimental conductive activation energy 0. 319
and 0. 308 eV.
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Table 1l Orhitd parameters used in EHMO and EHTB caculations
14 E eV
(2] 3s 1.817 - 20.00
S( , 3d )
3p 1.817 - 13.3
3s 2.122 -20.0
S( , 3d ) 581 3p 1.827 - 11.0
3d 1.5 - 5.44
=-0.135 -0.371 -0.385 -0.149

0.254 9 ¥ 0268
-0132 | -0377 -0.379

(a) HOMO

(b) LUMO

HOMO , LUMO
Pz Xy )

Figure 2 Shematic representation of HOMO and LUMO comrpostion in
ET nolecue with no d orbita included

Qrcles represent the projectionsof p, orhitad onto the xy plane. And the sze of
the cirdles sows the rdaive megnitude of the orhbitd codficients. Slid black
cirdes and shadow circles sow the negative and posdtive orbitd codficients
regectively
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Figure 3 Shemdtic representation of HOMO and LUMO conrpostion in
ET nmolecue with d orbita included

The symbol " 8" repreents the projection of d orhitd onto the xy plane. Others are
in accord with those of Hg. 2
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(a) Bandsof no d orhitd included; (b) those of with d orbita included
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Table 2 Band cacuaion results of (ET) 2GHsS0s+ H,0 crydd in the two sts of parameters
g En Ey Bry Brz Evrvy Bz
3d 0.042 0.170 3.053 0.032 0.01 0.135 0.035
3d 0.117 0. 267 0.579 0. 046 0.117 0.122 0.098

2 (1) All the lited detain Table 2 arein uritof eV; (2) E, Epand Egrepresent band widthsof LUMO , HOMO and band gep , repectively; Erv, Er zrepresent band
width of LUMO dong " Y, I” Z repectivdy; Eyry, Efzaetha of HOMOinthel Y, I Z direction regectively.
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