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Table1l The configurational asumber C{Z(N) and C(N) for 50
two- and three-dimensional SAW loop chain with the chain length N .
on the square lattice and the simple cubic lattice 4.0 W——-\b,
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Fig. 1 The parameter p{{’( N} versus the inverse chain
6 8 136
length N ™! for SAW loop chain on the square lattice {a)
7 20 528 and the simple cubic lattice {b}, the solid lines are MC
8 40 2032 results,and the symbol are NE results.
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17 109148 838630216 Fig. 2 The logarithmic parameter lnu{’ (N)
18 259520 3619073608 versus the inverse chain length N ™! for SAW loop
1% 664868 15876846888 chain on the square lattice (a)} and the simple cubic
20 1509448 {attice (b), the solid lines are MC results, and the
symbol are EN results.
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Fig. 3 The exponent g, ¥ ( N) versus the inverse

chain length N ! for SAW loop chain on the square
lattice {a) and the simple cubic lattice (b}, the solid
lines are MC results, and the symbol are EN results.
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Table 2 The parameter ,ou and the exponent 7{# of SAW loop
¢chain cbtained form various equations in d dimension (d =2 and 3)

Method  Equation pP 7 L
EN (5) 2.6437 ~-0.269 4.6985 —0.45
EN (3)  2.6451 -0.281 4.6987 -0.46
EN (6) -0.196 -0.36
EN (8) -0.150 -0.30
EN (9) ~0.206 -0.35
MC (5)  2.6412 -0.243 4.6842 ~-0.36
MC (3)  2.6462 -0.242 4.6838 -0.35
MC (6) -0.214 -0.36
MC (8) -0.151 -0.32
MC (%) -0.207 -0.32
Theoretical value 2.6385 -0.25 4.6838 -—0.4
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Fig. 4 The logarithmic plots of the mean square
radius of gyration [ R{P’( N)12(1) and its components
(R, (N)1*(2) and [R L (N)T*(3) versus the
chain length N for SAW loop chain on simple cubic
Iattice, the solid lines are MC results, and the symbol
are EN results.

Table3 The exponents v{f’ and their components v’ ,9 of SAW
loop chain in d dimension (d =2 and 3)

d 2 2 3 3
Method EN MC EN MC

vi? 0.7836 0.7716  0.6472  (.6418
qu,],.;f 0.7726  0.7620  0.6215  0.6197
0.6215  0.6195
wif?, 0.8373  0.8053  0.8166  0.7828
ald 0.0726  0.0780  0.1046  0.1075
ai?, 0.0606  0.0647  0.0519  0.0524
0.0519  0.0524
ald?) 0.0115  0.0138  0.0057  0.0068
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Fig. 5 The exponent v{’, (N) (1) and its components

viP(N) (2) and vif’y (N) (3) versus the inverse chain
length N ™! for SAW loop chain on the simple cubic lattice
(2),the solid lines are MC results,and the symbol are EN

l'LlltS.
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CONFIGURATIONAL STATISTICS OF MODEL POLYMER
LOOP CHAINS ATTACHED TO A SURFACE

LIAO Qi, WU Dacheng
( Textile College , Sichuan University , Chengdu 610065}

Abstract The polymer loop discussed in this paper was defined as a polymer chain, both ends of which are
attached to a surface of impenetrated wall. In order to obtain the configurational statistics of this polymer
loop, the exact enumeration and Monte Carlo methods were applied to the model of self-avoiding walk
(SAW) on two- and three dimensional lattices. For the SAW on the simple cubic or square lattice, the
maximum length of the model chain loop was 29 and 19, respectively. The numerical results based on the
simulations were fitted to the scaling theory, by which the scaling exponents and other parameters were
obtained and compared with the corresponding theoretlal values. It was shown in the simulations that for
these SAW loops the parallel components of their sizes with respect to the surface of the confined wall were
larger than the perpendicular ones. It was interesting to notice that these results are contrary to those for the
corresponding model tail chains,only one end of which is attached to the surface.

Key words Configurational statistics, Polymer loop, Self-avoiding walk



