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Fig. 1 Representation of a model polymer chain near an
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Fig. 2 Relationship between the confined entropy — AS/k
and the end point distance z, of NRW
MC means Monte Cardo simulation, EN means the exact

enumeration
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Fig. 3  Relationship between the confined entropy ~ AS/k
and the chain length ¥ of NRW by the exact enumeration
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Fig. 4 Relationship between the z-component R of mean square
end-to-end disiance and the chain length N of NRW by the exact

enumeration
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Fig. 5 Relstionship between the z-componemt R% of mean
sgjuare end-to-end distance and the chain length N of NRW by
Monte Carlo simulation

el R OAUEN, Y 2, HB/DN, HHE
WMBREEHSR R ZEXKTFTETHBR, HE 2, &
WA, FirE R LERFAT . EHSE
R RAEEN FE—-B/MLREXEHHNK B
AFRITBET R IHFASESBRHEERES
SRR MEE BRI K, e M D, BlE— &/
HREESNMABT &l XAl TE
REESBNTMR X —REL R EHMEE NRW
BRASEENNERE X BREHT — TR
HWBREEHY KOTR .
2.3 BB SAWEHNMRE

B 7R SAW SR B /R - AS/k Bz, 19
L CANE T ATRLE N, BE 2, K, WS
BERENRNMREEHBT 0, 514 % NRW L
B -WERBY, XROTHE -, K 8N
PR A B DS, 2 2, > N B BEXT SAW R ERH,

HMSH5 Ak SAW AR HHS.

S RHMEHM/NE - AS/k B InN B9%E4L.
BiREH,BEE 2, WK, - AS/k B InN KB4 H
B B

1200'R2.
1000+ ‘r'lu Essasuv SuwuEms
8001
% °
6001
R,
o
400'&2?-0.' eSesccsvessscene
200300 600 1000

2o

Fig. 6 Dependence of the mean square end-to-end distance R®
and its components K%, R on the end point distance z, of NRW
by Monte Carlo simulation { ¥ = 3000)
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Fig. 7 Relationship between the confined entropy — AS/k
and the end point distance z of SAW by the exact enumeration
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Fig. 8 Relationship between the confined entropy - AS/k and the
chain length ¥ of SAW by the exact enumeration
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Fig. 9 Relationship between the z-component R? of mean
square end-to-end distance and the chain length N of SAW by

the exact emumeration
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Fig. 10 Dependence of the mean square end-to-end distance R’
and its componenta K , X2 on the end point distance z, of SAW by

the exact enumeration ( N = 14}
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Fig. 11 Dependence of the mean square end-to-end distance R’
and its components R% . R% on the end point distance z, of SAW by
Monte Carlo simulation { N = 1000}
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COMPUTER SIMULATIONS OF A MODEL POLYMER CHAIN NEAR A SURFACE

LI Xiaoyi, TANG Bing, WU Dacheng
( Testile College . Sichuan University, Chengdu 610065)
ZHAQ Delu
( State Key Laboratory of Polymer Physics and Chemistry , Institue of Chemisary , Chinese Academy of Sciences, Beijing  100080)

Abstract By means of the normal random walk (NRW) and self-avoiding walk (SAW) as the models of a polymer
chain, the conformational properties of a polymer chain near an impenetrable plane were investigated, which gave
the conformational entropy and chain size as functions of z,, the distance of one chain end to the plane. The
computer simulation techniques used include the exact enumeration and Monte Carlo simulation. It was shown that
the decrease in the conformational entropy of this confined polymer chain obeys a simple law. The reduction of a
chain in conformational entropy due to the confining effect of a surface increased with increasing the chain length and
decreasing the distance z,. The mean square end-to-end distance (especially its z-component) of the confined
polymer chain near an impenetrable plane was larger than the corresponding value of the free chain, as the end
distance z, was very small. When the end distance z;, increased the ratio of {(R*) and {R?) decreased in the
beginning, reached a minimum and then increased at last. As the end distance z,—> @ , this ratio approached to a
limit value equal to the corresponding value of a free chain. In other words, the size of the polymer chain was
experienced a process of rapid contraction and then gradual extension.

Key words Computer simulations, Normal random walk, Self-aveiding walk, Confined polymer, Hard barner



