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Complete Phase Diagram of a Single Polymer Chain1 MARK
TAYLOR, Dept. of Physics, Hiram College, WOLFGANG PAUL, Martin-Luther-
Universitat, Halle, Germany, KURT BINDER, Johannes-Gutenberg-Universitat,
Mainz, Germany — The phase behavior of a single homopolymer chain is analogous
to that of simple liquid, exhibiting an expanded coil (gas-like) phase, a collapsed
globule (liquid-like) phase, and a compact solid phase. Using Wang-Landau sam-
pling with bond-rebridging Monte Carlo moves we have studied the complete phase
behavior of a flexible interaction-site polymer chain comprised of up to 256 square-
well-spheres [1]. Here we present a finite-size scaling analysis for the phase behavior
of a SW chain in the long chain limit. For a sufficiently short interaction range, the
chain undergoes a direct freezing transition from the expanded coil without an inter-
vening collapse transition. These results confirm the recent lattice model prediction
that a collapsed-globule state is unstable with respect to a solid phase for polymers
with sufficiently short-range monomer-monomer interactions [2].
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