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Abstract : Three-dimensional, statistical-mechanical formulations of problems are usually
untractable analytically, and therefore they are commonly solved numerically. However, their
one—dimensional counterparts are always to be solved analytically. In general analytical solutions
sheds more insights to the problems than numerical solutions. Hence, solutions of
one—dimensional problems may provide key properties to the problems, when they are extended
to three dimensions.

In this article, thermodynamic properties of one-dimensional fluid comprising molecules of
rigid rods are analyzed statistical-mechanically. Molecules of rigid rods are characterized with
repulsive or excluded volume effect. It is observed that this feature is well reflected in
thermodynamic functions such as Helmholtz free energy, volumetric equation of state, chemical
potential, entropy, etc.
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Fig. 1. Schematic of one-dimensional fluid
rigid rods. N rods are confined in a
box of length L.
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Fig. 2. The pair potential % between rigid
rods.
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Fig. 3. The Boltzmann factor e “/*7vs. the
distance of separation ;5 between

two rods.
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