
PHYSICAL REVIEW B VOLUME 46, NUMBER

Comments

15 NOVEMBER 1992-I

the Physical Review. Eachl ublished in t e y
' . Eachaerso ot era p" '" 3'pp p

t. The same pu

Comments are shor p prt a ers w tc cri
'

h er it refers and musst be accompantelearl to tohich paper iommen

a e roo s are sefor regu ar ar ic1 t les'is followed, and p g p

r ies of olymeric silicon yn h drides""Electronic proper ies o oComment on

Hiroyuki Teramae
s ino, Tokyo 180, JapanLaboratories, Musas cno,

'l 19921991; revised manuscnp rec
'

(Received 29 May; r

be ~

tio crystal orbitalis studied by me ans of the a io
ck level and thetally t th H t -Fo koM o po

f th d b'tal o 'li oeffect of the inclusion of the d or i s
from t e rec

'
le S ringborg predicted that polysi-In a recent artie, pH g

' oy

ffi -ti -o bit 1 thod,
alo of polyacety ene

'

in the linear-mu n- in-p g g g
the polysi ene c ' one-

d t1MF 1 1 1, H

f h ibodi
1'k 1 b d,

ble lowering o e aro
x' and the vr- i e va

metrical structure
p

fth tdiil
}i tll tt}1 obt 1o-

tensive studies o eor
mers have s ownan K 'd 1 1 obit } di hest occupie mo ecg y g
olecular or i a vr,1 west unoccupied mole

ld difFer so greatly.
owes

H Fok lob' 1

m lete disagreemen w'cu
d h do bl (DZ)

d' h d. h
o timize a e

4
wor .

usin the energy gra ien
f th fi d b ddifi 1 electronic strucna

nctions on eac aet of polarization func
'

d d-t pe orbitals on
se o

t 1 tothsl icon.

1M fo 11lf the Brillouin zone are
it -matrix elements.

1 t t obt dh
~ ~

ion of the ensi y-m

1 t
~ ~ metrica s ruc

and the geome ricathe dimerized form an
a .) g

'=4.343 a.u. ,=4.091 a.u. , Bs; s;=4.34

t oM b d t t of o1
b th H t F k

lg

F k thod i otu h the Hartree- oc ' a
hdf d'

hsui a
'1 h b d d

ere is whether the o.* band is
Th H F 1%

ndh 1 bmethod shows that the orbital or er or

0.5

lg 0
II

-0.5-I
C

LU

0.5

Wave Vector
(a)

4)I
P-0.5-

LQ

-1
0 Nave Vector Kl a

(b)

nd structures of the p yol silene1. The energy ban s ruFIG. 1.
t b) DZP basis set.chain. (a) DZ basis set,

respec--band bottom is vr and x, ptop an
1 b }11 }I t}1 t}1vr' band will always ei

band remains a

11

comparison o e e
. Inthe bands, t ah t the o' band canno cr

46 12 788 Ph sical Society1992 The Amencan P y
'



46 COMMENTS 12 789

addition, support for the Hartre=Fock method provided
by a first-principles pseudopotential local-density func-
tional (LDF) calculation on bond alternating polysilene

by Takeda also shows that the a' and vr bands do not
overlap. 7 Polysilene should not be metallic.

The Hartr""-Fock results also disagree with Spring-
borg's claim of the importance of d-type orbitals for the
correct description of polysilene. The contribution of d-

type orbitals to the 0' band is only 1', and does not
efFect the band structure as seen in Fig. 1(b).

In conclusion, the electronic structure of polysilene in

its dimerized form is not metallic at the ab initio Hartree-
Fock level. The effect of the inclusion of d orbitals on the
silicon is small.

The author is grateful to Dr. Nobuo Matsumoto and
Dr. Jim Maxka for stimulating discussions and sugges-
tions. The author also thanks Dr. Kyozaburo Takeda for

supplying the results of LDF calculations prior to publi-
cation.
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