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Fig. 1 Velocity field of the molecules in

liquid and hydrodynamic volume V = r?

gyt S E ZOR D TR 0 S 1 T
AN B PR BIARER VR e e B SR S L, I LA FRATT
Ih b Al LA 2 23 5 580 A B[] AH G e KON 1% H
AT

(v(1) (5)

X IO 7 6 B ] AR S B, FRATT AT LAY 2640
1 4y B S, DR Sk 2 0 AT AR 7R A

o = %[ i vi,v; + ;fé(r; —,J[;,)] (6)

I LA AVT 00 AR VL 149 157 73 AH 5% pR R0 B A R S
5 PR — o ) T A R R AR

(g,(1) +0,,(0)) ~ 1" (7)
AL U, A5 = 4 =S 6], R 4 I ) AR S pR
BERS 8] H - 3/2 W7 B AR O T B e X — 4518,
AR GEHHEAT T /N3 T WM 5 23 5 A 8

v (0) =4 =i

(o

FERLBE L, R U B 2> TR B 2 2% SOk (6,
14 1 1E B FRFEAT PRI
P2 45 T /N o35 A v N g BB 1) A O R
B FATA B ZE ARG 30k T A 0(T7) g5 il
UBE oS RN
1

<o(t)o(0)>

I
=

0.1 0.2 0.3

tryy

0.05

Fig. 2 Stress correlation function for lenard-Jones(LJ) liquid

M is the number of L] particles in a periodic box.
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LONG-RANGE CORRELATIONS IN A POLYMER CHAIN AND LONG-TAIL IN
VELOCITY/STRESS CORRELATION FUNCTION IN MOLECULAR LIQUID

Zhi-min Xiong" *, Qi Liao', Xi-gao Jin', Charles C. Han'
(" Beijing National Laboratory for Molecular Sciences (BNLMS) , State Key Laboratory of Polymer Physics and Chemistry
Joint Laboratory of Polymer Science and Materials, Institute of Chemistry, Chinese Academy of Sciences, Beying 100190)

(* Graduate University of the Chinese Academy of Sciences, Beijing 100049 )

Abstract Starting from the long-tail in molecular liquid velocity correlation function,the same long-tail in the
stress correlation function of molecular liquid is obtained by computer simulation. By using the scaling picture,
it is shown that the long-range correlations in a polymer chain and the long-tail in velocity/stress correlation
function in the molecular liquid share the same physical mechanism. Both of the velocity/stress correlation
function and the bond vector correlation function have analogous characteristics. Instead of the exponential
decay predicted by the classic model of the random walk,the new power-law decay of bond-vector correlation
function in polymer chains is clearly explained. The bond vector correlation functions for chains in good and
theta solvents are decayed as a power law with exponent 20 -2 and -3/2 respectively.

Keywords Correlation function, Power-law decay, Exponential decay, Long-tail



