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Fig.1 The specific heat of a polymer chain as function Fig. 2 Double-logarithmic plot
of ¢4/KT,Nis the length of a chain. The curves of of gyration radius<S*>vs. N

1,2,3 and 4 are correspond with N=200,150,100 and 50.
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Tab.1 Parameters for chain length N=100

A= :—il =1
es/KT <R:> <Sz> <My> < Mg>
0. 00 262. 6 42.24 18.46 22. 44
0.25 189.1 31.37 30. 27 24. 69
0.30 168. 9 31.37 33.57 25.76
0. 32 169. 2 28. 28 35. 29 25. 00
0. 34 144. 6 25. 22 37.75 25. 60
0. 36 127.3 22.99 41. 34 25. 55
0.37 126.0 22.44 42. 47 25.72
0.38 117. 4 21. 40 44, 82 ' 25. 46
0.39 111. 9 20. 06 46. 74 25. 96
0.42 105.1 19.87 48. 30 26. 55
0.45 ' 82. 69 16. 05 54.76 26. 68
p= =2
) es/KT <RZ> <S82> <My> < Ms>
0.25 194.7 33.30. 28.03 29.70
0.30 197.5 33.24 30.52 30.73
0.32 166. 8 28. 88 32. 52 31.43
0.34 161. 6 27.80 36.05 31.73
0.36 157.7 26.84 37.11 31.97
0.37 145.5 25. 64 38. 51 33.50
0.38 140.5 24.16 40. 60 33.34
0.3% 134.2 23. 42 42.35 33.60
0. 40 122.5 21.97 44.02 34.26
0.42 111.8 21. 64 44.50 34.52
0.45 90.9 17.88 51.09 35.58
A=l E =y
es/KT <R:> <S> < My> < Ms>
0.25 219.8 36.25 23. 66 49.93
0.30 237.9 39.34 23.77 35.03
0.32 245.3 40.12 23.42 46. 32
0.34 230.7 38. 68 25. 37 47.74
0.35 227.3 37.35 28. 36 48. 62
0.36 222.5 36. 66 29. 48 49. 85
0.38 187.0 34.28 28.13 51.43
0.39 224. 2 37.71 29.55 51.96
0. 40 198. 4 35. 66 32. 69 52.29
0.42 159.9 30. 22 36.02 54.13
Q.45 154. 1 272.89 48,55 80, 87
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Tab. 2 Parameters for various lengths and temperatures

N < RZ > < 8§ > < My> < Ms >
50 115. 91 18.27 9. 26 10. 99
100 264. 50 41. 67 18,07 22. 34
150 429. 23 68.21 28. 85 33. 81

s _ i -

T = 0. 30 RT 0. 30
N < R2 > < 82 > < My > < Ms >
50 80. 09 13.69 15. 29 12. 47
100 171.76 29.15 34,08 25.10
150 254. 40 42. 32 55. 22 37.83

L - Sy _

g7 = 0.60, T 0T 30
N < Rz > < 5§z > < My> < Ms >

50 88. 58 15.05 13.79 15.27
100 185. 45 31.45 31.02 31.25
150 268.17 45. 38 50. 67 46.48
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Fig. 3 The specific heat of chain as function of ¢y,/KT Fig. 4 The gyration radius<S?>vs. ¢y/KT for
with local stifness potential for various A various A
600 62.0 . :
§50.0 52.0 1=4
s 40.0F é’ 42.0f
L +
| A=2
30.0) 32.0 .
.,
i ,_____ﬁf.l.s—-—h‘—"— *
o A I —t L A 1 1 L "
20.0573 0.3 0.4 05 22063 0.3 ot 05
en/ KT en/KT

Fig.5 The average number of long range inter-

Fig. 6 Th ber of local stiff
action <<My>vs. €,/KT for various A '8 ¢ average number of focal stifiness

potential <<M;>vs. e,/KT for various A

& LFE, RITANN F RS, b TR ESER/N, EMEBEARESR
SIEMER. HRBEZEN T RN EVBABMNEERS RE, BEEFERARERES
FHENTFRE—-ENRBENRS FH, ERERAERALRANERR, 2SR
HEFRItE S, — MR K BE MR ¥ MR RN TR, GREFYEEEERET K,
B IR B R TR, R B KB R T S W BRI L, W TR EDIRERE. 57
R N R BRI SRR IT 8T AL, ER BN XS
. Bt RA RBRIEHO L T8, ERERLRYET IS RHEEAHR. B4
ERENREHARN 6 BEMREHERE.

$# % X M

[1 ] Flofy’ P.J. v J.Chem. Phy‘.!l,‘9v179303
[2] Edwards,S.F.,Proc. , Phys. Soc. ,1965,85,613
[ 3] Senches,l.C., Macromolecules,1979,12,980



3 BTSRRI RS TR SN RS R ER 329

{4] Flory,P.]., Fisk, S., J.Chem. Phys. ,1966,44,2243

[5] de Gennes, P.G., Scaling Concept in polymer physics. Cornell U. Ithaca, New York,1979
[6] Fisher,M.E., Hiley, B.]., J.Chem. Phys. ,1961,34,1253

[?7] Repaport,D.C., Phys. Lett. ,1974,A38, 339

(8] Repaport,D.C.,J. Phys. ,1977,A10,637

[{9] Mazur,]., McCraekin,F. L., J. Chem, Phys. ,1968,49,648

[10] Baumgartuer,A. , Application of the Monte Carlo Methed in Statistical Physics. Springer, Berlin, 1984
[11] Kremer,K. ,Baumgartuer,A. Binder,K. , J. Phys. 1981,A15,2879

[12] Dougles, J.F., Freed, K.F. ,Macromolecules,1985,18,2445

[13] Domb,C. ,Polymer,1974,15,259

[14] Moore,M. A. , J. Phys. ,1977,A10,305

[15] Muthukumar,M. , J.Chem. Phys. ,1984,81,6272

[16] Post,C.B., Zimm,B. H. , Biopolymers,1979,18,1487

[17] Yamakawa, H., Shimada, J. , J.Chem. Phys. ,1988,83,2607

{18] Murakami,H. , Norisuye,T. ,Fujita,H. ,Macromolecules,1980,13,345

[19] Kolinski,A. , Skolinick, J. , Yaris,R. , J. Chem. Phys. , 1986,85,3585

[20] Rosenbluth,M.N., Rosenbluth,A. W. ,J. Chem. Phys. ,1955,23,356

THE MONTE CARLO SIMULATION OF THE COLLAPSE
TRANSITION OF A SEMI-STIFF POLYMER CHAIN

XIE Yuannan
(The Beijing Institute of Application Physics and Calculate Mathmatics, Beijing . Post code, 100083)
HUANG Yun
(The Physics Department of Peking University, Beijing, Post code; 100871)

ABSTRACT

The configurations and the collapsed polymer state of a semi-stiff chain under various
temperatures, especially below the theta point ,are presented in this paper. The Monte Carlo
method is used to simulation the behavior of a semi-stiff polymer chain in simple cubic lattice.
In our model the inter-segmental interactions included the hard core volume effect, longer
ranged attractive part and the local stiffness potential. The stiffness of a chain is determined
by the ratio of stiffness potential and attractive effect. Our results have been obtained show-
ing a shrinkage of the coil dimension of a polymer chain with decrease temperature. But there
has some differences between a flexible chain and a semi-stiff polymer chain. At first the soil
demintion of a semi-stiff chain is expanded due stiffness potential, then it shrinkage with de-
crease temperature. From the behaviou of the specific heat we concluded that the collapsed
transitions of a polymer chain is a second-order phase transitions.

Key words Collapsed phase transitions, Monte Carlo Simulation, Local stiffness poten-
tial





