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Through extensive Monte Carlo simulations [1] we study the crystallization of freely-jointed 

chains of tangent hard spheres under conditions of extreme confinement. The latter is realized through 

the presence of flat, parallel and impenetrable walls in one or more dimensions [2]. Extreme 

confinement corresponds to the state where the inter-wall distance, in at least one dimension, 

approaches the monomer size. Results are presented for quasi-1D (tube-like) and quasi-2D (plate-like) 

polymer templates. In both cases we observe the entropy-driven formation of highly ordered regions 

of close-packed, slightly defective crystals of different orientations. In a second stage we map the 

confined polymer chains onto the self-avoiding random walk (SAW) model on restricted lattices [3]. 

We enumerate all possible chain configurations (or SAWs) on a specific regular lattice subject to spatial 

restrictions arising from confinement. Through this we can determine the conformational component 

of entropy and eventually predict the thermodynamic stability of each distinct polymer crystal. In 

parallel, we obtain approximate expression for the SAW behavior as a function of chain length, type of 

lattice, and level of confinement. We present a simple geometric argument to explain, to first order, the 

dependence of the number of restricted SAWs on the type of SAW origin. Restricted lattices correspond 

to the cubic (simple, body center and face center) crystal system and results are compared against the 

ones of the bulk (unrestricted) case. 
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