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Abstract. We study the surface adsorption of a flexible self-avoiding polymer chain on a
family of Sierpinski gasket-type fractals using the real space renormalization group
technique. The members of this family are characterized by an integer scale factor & which
runs from 2 to . The Hausdorff dimension of these fractals tends to 2 from below as
b— . We calculate the crossover exponent ¢ for the desorption transition exactly for
b=2to 6. For b— o, we use finite size scaling arguments to show that ¢ ->1/4.

1. Iniroduction

Critical phenomena at surfaces have been extensively studied in recent years in the
framework of equilibrium phase transition [1-6]. These studies include several
important physical problems such as wetting, surface reconstruction and polymer
“adsorption [7-8]. Here we are concerned with the phenomena of polymer adsorption
on a rigid. impenetrable substrate. This problem has been the focus of much attention
in recent years because of its technological importance in the stabilization of colloidal
dispersions used in paints, pharmaceuticals and foodstuffs, in lubrication, adhesion
and membrane- phepomena and in the development of artificial organs. While in
practical applications one does not usually operate in the vicinity of the critical point,
it is very desirable to understand how changes in the attractive interaction strength at
the sorface affect the adsorption behaviour of the polymer for all values of the
interaction strength. )

‘In most of the theoretical work reported in the literature, consideration is given to
adsorption of an isolated long polymer chain in good solvent on an attractive wall [5—
8]. For this case there is an unbinding temperature analogous to a tricritical point, and
in its vicinity a crossover regime is observed, where a simple scaling law holds [4].
There is a formal equivalence between the problem of polymer adsorption on a
surface and the problem of critical phenomena in the n-vector model of a magnet with
a free surface which has been used in scaling analysis [9]. Both the surface and bulk
critical exponents have been calculated using renormalization group methods [5, 10,
11}, exact enumeration methods and Monte Carlo simulations [12, 6]. For a two-
dimensional system exact values of the exponents have been found by using conformal
invariance [13, 14].
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where for notational simplification the subscript » has been dropped from the right-
hand side.
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