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Abstract

A method based on a real space renormalization group transformation is developed to
describe the critical behaviour of a surface interacting linear flexible polymer chain, represented
by a self-avoiding walk. It is shown that a lattice model based on a central rule in which the
starting point of the walk and the surface are taken to be in the middle of one cell, provides
a suitable framework to study both the penetrable and impenetrable surfaces. In contrast to
this, a method based on a corner rule in which the starting point of the walk and the surface are
fixed to be one corner of a cell cannot describe the behaviour of a chain interacting with an
impenetrable surface. The value of crossover exponent found by us for a square lattice are in
agreement with those expected to be exact for both the cases.

PACS: 05.70Fh; 36.20Ey; 64.60AK; 64.60Kw

1. Introduction

The problem of surface effects on conformation statistics of long flexible polymer
chains in solution has been the focus of much attention in recent years [1-18] both
because of its merit as an interesting problem in statistical mechanics and because of
its practical importance with applications even in biology and technology. While in
practical applications one does not usually operate in the vicinity of the critical point,
it is of considerable interest to understand how changes in the strength of the surface
interactions affect the adsorption behaviour of polymers.

Owing to subtle competition between the gain of internal energy and the corres-
ponding loss of configurational entropy at the surface the configurational properties
of polymer chains interacting with a surface may get strongly modified relative to their
bulk properties. The general picture that has emerged from the theoretical [11, 13]
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increased the value of ¢ found from the corner rule approaches to the de Gennes [16]
scaling value 1 — v.

From the central rule we find that the value of ¢ for the impenetrable surface is
close to 0.5. From various methods based on Monte Carlo simulations [4, 6, 10, 15],
exact enumerations [26], transfer matrix [27], and the conformal invariance theory
[28], it is believed that exact value of ¢ is 0.5. We, however, note that our value has an
increasing tendency as the value of b is increased and it has already crossed the exact
value of ¢ for cell-to-cell (5 to 3) transformation. Partly this is due to the fact that
v exponent calculated from this method is slightly overestimated and therefore A, (an
eigenvalue for bulk) is underestimated. It may be that as /b’ — 1 or b — oc the value
of ¢ approaches to 0.5 from above.

From Table 3 we find that for a penetrable surface the value of ¢ decreases as b is
increased in agreement with the trend found for the corner rule. The value given in
Table 3 for ¢, however, differs from that found from the corner rule for same cell size.
We expect that the value of ¢ for the central rule will also converge to 1 — v for larger
cell size.
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