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Topological constraint between softmatter molecules
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Inter-molecular interaction between soft-matter molecules, ring polymers,
was studied. We employ a Metropolis Monte-Carlo simulation in this study, where a polymer molecule
was composed of segments and bonds. Polymer segments bearing excluded volumes were placed on lattice
points of a face-centered cubic (FCC) lattice. We estimated interaction between two simple ring
chains catenated in a molecule in dilute solution at the theta-temperature of trivial-rings. Under
that temperature the mean-square distance between two rings in a catenated molecule was obtained and
compared with that of the simple model composed of two circles in three dimensions, where
interaction between circles was set as zero. The mean-square distances simulated were constantly
larger than those of the model owing to the excluded volume of rings in a catenated molecule.

Interaction between simple rings catenated each other is positive at the theta-temperature of
trivial-rings.



Az

RW

Az

(RW)

RW

Rg:

RW

RW

(RW)

trivial, 31, 51, catenated

v catenated



face-centered cubic (FCC)

FCC
1
1 12
(
) FCC
trivial-ring
(closed-RW)
inter-molecular interaction=A: ( )
phantom-chain trivial-ring
( )
Trivial-ring

trivial-ring

0
1

"Dimensions of Catenated Ring Polymers in Dilute Solution Studied by Monte-Carlo
Simulation”

Jiro Suzuki, Atsushi Takano and Yushu Matsushita, J. Chem. Phys. 149,
204901 (2018).

https://doi.org/10.1063/1.5050840

DOI: 10.1063/1.5050840

3

66 (2017 )
Interactions between trivial-ring polymers studied by Monte Carlo simulation

International workshop on Knots and Polymers: Aspects of topological entanglement in
DNA, proteins and graph-shaped polymers (2017 )

66 (2017 )



¢y

@

MATSUSHITA yushu

TAKANO atsushi



