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Semiflexible Polymer Chains on Plane-filling
Fractals

uncica Elezovi¢-Hadzi¢*, Ivan Zivi¢' and Sava MiloSevic
S El Hadzi¢*, Ivan Zivié' and Sava Mil *

*University of Belgrade, Faculty of Physics, P.O. Box 44, Belgrade, Serbia
Faculty of Natural Sciences and Mathematics, University of Kragujevac, 34000 Kragujevac,
Serbia

Abstract. The lattice semiflexible self-avoiding walk model is used in polymer physics in order to
describe relevant aspects of different phenomena, such as protein folding, adsorption of semiflex-
ible homopolymers, transition between the disordered globule and the crystalline polymer phase,
behavior of semiflexible polymers in confined spaces, or influence of an external force on polymer
systems [1-5]. In spite of numerous studies, a scanty collection of exact results has been achieved
so far, even for the simplest lattice models. Here we present the results of our recent exact renormal-
ization group (RG) study [6] of semiflexible polymer chains on an infinite family of the plane-filling
(PF) fractals. The fractals are compact, that is, their fractal dimension d is equal to 2 for all mem-
bers of the fractal family enumerated by the odd integer b (3 < b < o). For various values of stiffness
parameter s of the chain, on the PF fractals (for 3 < b < 9) we calculate exactly the critical expo-
nents Vv (associated with the mean squared end-to-end distances of polymer chain) and ¥ (associated
with the total number of different polymer chains). In addition, we calculate v and Y through the
Monte Carlo RG approach for b up to 201. Our results show that, for each particular b, critical
exponents are stiffness dependent functions, in such a way that the stiffer polymer chains display
enlarged values of v, and diminished values of y. On the other hand, for any specific s, the critical
exponent v monotonically decreases, whereas the critical exponent Y monotonically increases, with
the scaling parameter b.
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