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Fig. 1 A two-dimensional compound lattice of polymer chain

M RESERD, TRMESRY R, &
KBNE ME—[ER R =0, FERS A ER. &
BWEEBARTH, RSB 2 A8 . FHER
D(k)YRIATE B Riky

S, e = wa0 @

Hes,s =1, 2 KRKTBPHREH M, M, 1
RY . BT HER D RIEXER, ENAEHE
R AU ESFE o N EE, HATh A
B BE

k
det | D,ﬂ(
LX)

BRI PR (4 x ) BBk, HPghh
EEABENER O, E Bk

;O—" o— x

)- sl =0 @
5

k 1 ) ik,
Dn'a(s, s') - v MM, Zg)qjmﬂ(s, s')e
(4)
XEEFREEERDAWE DL, AR KR
T NEER

L-r e
d)"“(s, s’) T g (s)ag(s) (5)
mE#EXRER
I -r
E‘pﬂ'g(s, s’)=0 (6)

Hb g (OB ITRPEs MRTE T L
BRI B o & .
EE 1 P A L RIASIET R R

ﬁﬂj f; ﬂ fz,&i&%ﬁ?lﬁjk fs ﬂfﬁ;)’ mﬁﬁﬂ
FREFEAL A foxy WEm EEFREE L A
So IR R B &30 IR

M,D_,( k 1) =fi+fo +2f[1 - cos(ka)l +

1,
2f,cos’a + 2fycos’ §

MzD“(Z,k 2) =fi + fr + 2f[1 - cos(ka)] +

2f,co8’a + 2f,cos’ @

2f,cos’ acos( kb) - 2f,cos’ Geos( kb) et

“/mb“(z k 1) =S fie -

b

2f,co8’ acos(k,b) — 2fscos’ Bcos(kb)e ™°

et L)
[V A T

= f3sin(2a) + fsin(28)
k k
M’D”(z, 2) - MzD"(z, 2)
= fysin{2a) + fysin(24)
mp”(l kz) - M‘M’D”(l,kz)

b4

MlD,,(1

= — frsin{2a)cos(k, b} ~ f;sin(26)cos( k,b)eax"

‘/mn”(z k 1) - mD”(z,k 1)

’

= - fosin(2a)cos(k,b) - fsin(28)cos( k,b)e'&-"

Man(l’k 1) =2f3[1 - cos(kyb)] +

2fsin’a + 2fysin® @

k
Man(2 2) =2f.[1 - cos(k,b)7 +
2f;sin’a + 2fysin’ 6

k
v MM, Dn(l 2) = - 2f-,sin2acos(k,b) -

¥

2f,sin’ Bcos( kb) et

k
'\/MleDn(Z 1) =—2ff,.sin2afcos(k,b) -

Zf,;sin2 Beos( k,b)e_ﬁ'n
(7)
FHOARAG)KX, BRI ABEMNEE o,

2 2 2
Wy Wy Wy



3B BRES . _EREYRIIENTR 339

Table 1 Values of f; ~ fy in Fig. 2~4 with M, = M, = M,

h KL H L s /5 Figures

b=ai2 1.1 0.9 0.65 0.65 0.6 0.6 0.4 0.3 2{a),2(h),2(c)
b=a 1.1 09 04 04 0.6 06 025 0.2 3(a).3(b).3(c)
b=2a 1.1 0.9 025 025 0.6 0.6 0.1 0.05 4(a).4(b).4{c)

Table 2 Values of f| ~ fzgin Fig. 2~ 4 with M, =5M, = M,

H B L A K i FOf Figures

b=af2 1.1 0.9 0.55 0.65 0.5 0.6 0.4 0.3 5(a),5(b),5{c)
b=a 1.1 0.9 0.3 0.4 0.5 0.6 025 0.2 6{a),6(b).6(c)
b=2¢ 1.1 0.9 0.15 0.25 0.5 0.6 0.1 0.05 7(a),7(h),7{c)
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A STUDY OF THE VIBRATIONAL SPECTRA OF TWO-DIMENSIONAL POLYMERS

YANG Jianrong' , TONG Guc»ping2 , YANG Hui', LU Kui*, ZHANG Linxi'

(" Departmens of Physics, Zhejiang University, Hangzhou 310028}
(? Department of Physics, Zhejiang Normad University, Jinhua 321004}

Abstract Polyacetylene and polyaniline usually have one-dimensional character because their interchain coupling
interaction is weak . As the pressure increases ,the interaction also increases and interchain energy gap reduces so that
interchain distance & decreases and interchain elastic distance increases . When b approaches the lattice constant a,
the polymer of one-dimensional chains becomes a two-dimensional compound lattice structure after considering their
interchain coupling action, and new physical properties may arise. In this paper, the second-nearest-neighbor
interactions between lattice chains of polyacetylene and polyaniline are considered, and the two-dimensional
compound lattice model is adopted . Using the method of lattice dynamics, the dispersion curves of these polymers
under different mass ratio are calculated and three kinds of lattice chain interactions are also investigated. The
changes of spectra in high symmetric curves under BZ are discussed.We also plot the curve under the various mass
ratios . The results show that the two-dimensional compound lattice polymer has two acoustic branches and two optical
branches, and the increase of interchain coupling interaction can destroy the effects of aberration of dimerization, and
cause the dimensional effect.If interchain coupling interaction is weak and vibration of interchain direction can be
neglected, the polymer becomes one-dimensional chain and has only an optical branch and an acoustic branch.

Key words  Polyacetylene, Polyaniline, Two-dimensional compound lattice, Dynamical matrix, Vibrational

spectra



