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Tab.1 Results for the chain length n=40

Chain Side lepgth Volume Conformational Mean square
number of cubic fraction entropy end-to-end Mea'n squal"e
gyration radius
per chain distance R

N L [ Schain h?

1 4 0. 625 51.98 60. 46 10.12
1 6 0.185 59. 83 73.07 11.93
1 7 0.117 60. 58 78. 64 12. 24
1 10 0. 040 60. 89 87. 67 13. 64
4 7 0. 466 50.16 59.15 9. 83
4 9 0.219 57.33 70. 26 12. 37
4 12 0.093 59.73 83. 88 13. 49
4 18 0. 027 60. 75 86. 55 13.71
8 9 0.439 50. 20 60. 68 10.03
8 10 0. 320 54. 61 67. 54 11.09
8 14 0.117 59. 28 80. 33 12.76
8 18 0. 055 60.18 86. 49 13.55
20 11 0. 600 44. 49 58. 27 8.96
20 12 0.463 50.13 ' 64. 97 9.72
20 14 0. 292 55. 55 74.75 11. 30
20 18 0.137 58. 92 83. 25 13.01
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Tab.2 Results for the chain length n=60

Chain Side l.ength Volume Conformational Mean square
Mean square
number of cubic fraction entropy end-to-end .
gyration radius
per chain distance -

N L [ Schain A

4 7 0.700 60. 82 88.5 13.78
4 9 0. 329 82. 40 101.5 16. 89
4 10 0. 240 85. 69 113.7 17.91
4 12 0.139 88. 90 126. 6 20.12
4 20 0. 030 91.53 139.3 22.55
6 8 0.703 60. 63 92.7 14. 61
6 9 0.494 74.42 100.1 16.10
6 10 0. 360 81. 00 100. 4 17.63
6 12 0. 208 86. 66 131.0 19. 61
6 16 0.131 88. 93 140.1 20. 66
6 20 0. 045 91. 28 150. 1 21. 95

BEILHTHK =40 KRB EHEY
N=1.4.8. 20k R T GHE T HRH S
SRR & KB 2. B LRI
BHED . RTHA&KZANBEABREU .
S EA N=14.8R20= BRI RHREILS
FReBSE—E, XRHTEAFERITHEY
SR BIE Y N B R R b e Sk 3
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i N =4—20fR % S KRR A CLRIE 01 02 03 04 05 06 07
TRBMERE. RIMLERDEEIHX “Volume fraction @
BRI U, M NI E B W IR B B 8
L33 H‘]%ﬁﬂ‘]’ﬁsﬁ@] T N~60—100, ﬂ‘maﬂ fraction for manychain systems
TBEANTHANRELRMNVKBE. BRI symbol  chain number in the system
TS X BXHFHEE, RREET— N

Fig.1 Conformational entropy per chain vs. volume
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Fig.5 lg plots of F-C® vs. volume fraction for linear and starlike chains
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Hi— SRR T REERNEERE, ARENSEFRYEEEHFRRBT —#T
DAE SR 07 3. B TR E 7 =8 s R BUL E R R BT R FHARAE
AL, B TR AR A S E R AR IR . B2 RITW TERF —E M BRM L
B XM ERITEE-PRITFEEANRRYH SRR EER.

Tab.3 Results for the mean square gyration radius and the entropy of linear and starlike monochain

Chain length R Soue

n linear 4- 6- linear 4- 6-

starlike starlike starlike starlike
25 8.16 4. 88 3.50 37.80 36. 37 33. 30
37 12.97 7-84 5. 66 56. 35 54. 90 51. 40
49 18.08 11.03 7.-49 74. 80 73. 30 69. 52
61 23.43 14. 67 10. 20 93. 54 92. 00 87. 90
73 28. 97 18.51 12. 68 112.17 110. 43 106. 22
97 40. 5,5 26.03 17. 26 159. 07 147.12 142. 90
121 52. 68 32.00 23.10 186. 38 184. 26 180. 16
145 65. 25 39.04 27. 90 223. 40 221. 20 216. 92

Tab.4 Resuits for the manychain system of 4-starlike chain

Chain length Chain number  Side length of the cubic Volume fraction Conformational entropy per chain

n N L (] S chain

25 4 12 ' 0. 058 36. 01
25 4 8 0.195 34. 62
25 8 9 0. 274 33. 60
25 8 8 0. 391 31. 89
37 4 12 0. 086 53. 80
37 4 0. 203 51.77
37 8 0. 406 47.15
37 8 0.578 41.97
49 4 15 0. 058 72.70
49 4 9 0. 269 68. 90
49 8 10 0. 392 64. 96
49 8 9 0. 538 57. 30
61 4 15 0. 072 91. 00
61 4 12 0. 141 88.76
61 8 1 0. 367 81.93
61 8 10 0. 488 76. 90
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Tab.§ Results for the manychain system of 6-starlike chain

Chain length Chain number  Side length of the cubic Volume fraction Conformational entropy per chain

n N L [ S ctuin

25 4 11 0. 075 32.94
25 4 8 0.195 31. 61
25 8 8 0. 391 29. 08
25 8 7 0. 583 23.71
37 4 14 0. 054 50. 91
37 4 10 0.148 49.70
37 8 10 0. 296 47. 39
37 8 9 0. 406 44.73
49 4 14 0.071 68. 57
49 4 10 0. 196 66. 48
49 8 10 0. 392 61. 66
49 8 9 0. 538 54. 70
61 4 15 0.072 86. 90
61 4 10 0. 244 82.92
61 8 15 0. 145 85. 02
61 8 11 0. 367 77.84

B ELAETARS TFRERSYWENEAFBEHR” /MR RMETTFSH RO ITR, E
FELRREM.
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THE SCALING LAW OF POLYMER IN SEMIDILUTE
SOLUTION BY MONTE CARLO SIMULATION

ZHAO Delu
(Institute of Chemistry, Academia Sinica, Beijing, Post code: 100080)
HUANG Yun
(Physical Department, Peking University, Beijing, Post code: 100871)

ABSTRACT

In this paper the scaling law of linear and starlike polymer comformations in semidilute
solution has been veritified by Monte Carlo simulation method. Our results indicated that the
scaling law of the osmotic pressure IT of polymer solution is agreement of the theory perdicat-
ed by de Gennes. Forthermore, it has been obtained that the scaling behaviours of a starlike
polymer are as same as a linear polymer chain.

Key words Star polymer, Conformational entropy, Scaling law





