Density, conformation, and interface growth: designing materials by macromolecular deposition by Monte Carlo simulations
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Using computer simulations we study the growth of density and conformational profiles, and interface width in an electrophoretic deposition model of polymer chains on a substrate. We consider a discrete lattice Lx*L*L with a large aspect ratio Lx/L. Chains of length (Lc) are released from one end (x=0) and driven by a field E toward an impenetrable substrate at x = Lx. Polymer-polymer repulsive interaction with the excluded volume effects and polymer-substrate attractive interaction are considered. A Monte Carlo (MC)  method with Metropolis algorithm is used to move the chain nodes in presence of the field E.  Segmental dynamics such as kink-jump, crank-shaft, reptation, and their combinations are used to move chains.  

Growth of density, interface width (W) and conformational profiles with time steps (t) are studied in detail. Scaling of the asymptotic interface width (Ws) with the substrate length (L), molecular weight (Lc), field(E), and temperature (T) are examined with kink-jump [1] and kink-jump-reptation [2] dynamics. We have observed several interesting results such as roughening and de-roughening as a function of molecular weight and temperature with significant differences due to segmental dynamics.

Conformational crossover from bulk to substrate is studied by examining the transverse and longitudinal components of the radius of gyration.  A systematic study of the effect of short-to-long segmental dynamics

is still under-investigation. We plan to present some of these results as data become available. 
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