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As an attempt at the electronic structure calculations of the B-type model-DNA, (poly-(guanine) poly-(cytosine))

model polymers is performed by means of ab initio crystal orbital method adapting the screw axis-symmetry which

results in great reduction of computational efforts. All sugar backbones and ions are included in the calculations.

Energy band structures are calculated at 3-21G and 6-31G levels. The effective mass of hole shows a relatively large

value while that of electron shows a smaller value which suggests electron conduction in the DNA backbones.
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1 FCHIC

Ab initio 7 FHUEIEIC K D, B E WY 2—AF Y
X TEDHREDNADO —HEH LY AMEICDOWVWT, & LY
FHE T THEAEE D T £ LTIV IRRET D DNA D
B RD S T I E M EBRFENTVS.
DNA D FHE % 53 W8 72 FIT i T 5 B3I, tight
binding iE& ] U7z T3 )V F—\ 2 REHEIC K % /51,
Wh DB EEREEEDN D B, THICDNAD XS ICHHE
PNEIE TG % — Rt T & Figure LIRLTZ K DL,
SRAAZRFHT S ET, TRIVF—NY REFHENTT
ZBW, TOXDHERBIKEIEZ Otto, Clementi, Ladik 1<
X B IEERINESE (1] & Tk DIEATIIZE 2113 fFAET %5,
FLRBEECOE T DAy b4 T Tk EREA ORIENRS D
AKEIEFEALLETZEINTVENEEZONS.

Figure 1. Translational vector and helix angle of polymer.
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DNTWIEN > T-DNAZIERR & U CTEMinEd % C
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— ek mUEIEE W IERTEZ TS . S EEEE T
&, Bloch LR UZ V5.
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V. (1) = 2.C.v, ()4, ()
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Bloch FLECBIE L BN )LD AO D BlochHI TE I
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4.(r.k)= ﬁg}qexp(ikaj)xS (r—ja)
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LB TNy PV ERCTCEEIREE &
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HIEBEBII3216E X U631GEHY, mb/hE W
DNAETIVE LT, “EHELSBARED T 7=~ b
2 DRT DRY ¥ — (poly-(G) poly-C) ZFHE L 7. 10
J:vFTI&~V&&%$5E6&A%E@%§&L

L BEREEILBIC OV TIES E LTV R D, 6-31GHRLE
Txm@ﬂﬁ%#w%hfw%t IFARNTHB &
EZH5N5 [3].
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Figure 2 15 BIFHEZTT 5 72 (poly-(G) poly-(C)) DR
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Figure 3. The energy band
structure of (poly-(G) poly-(C)
model DNA at HF/6-31G level.

Figure 2. View of structure of
(poly-(G) poly-(C) model DNA.
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