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Abstract — The microstructural properties of charged polyelectrolytes described by a potential model regarding both the har-
monic springs and Debye-Hickel interaction were investigated by employing a hybrid scheme of molecular dynamics(MD)
and Monte Carlo(MC) simulations. Based on the previous hybrid scheme, a novel hybrid scheme has been developed in the
present study, with which computational efforts are effectively reduced. We present the conformational properties such as end-
to-end distance, radius of gyration and structure factor. It is evident that the simulation results of the present stuely agree
with the previously reported results. The elongation behavior of the polyelectrolyte chain can successfully be observed by the
calculations of the characteristic mean square ratio of end-to-end distance to radius of gyration as well as the sbucture fact
As the Bjerrum lengthyg and the Debye lengtk™ increase, the polyelectrolyte chain becomes elongated.
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Fig. 1. The off-lattice pivot move. The pivot site is i-th monomer, and
dashed line indicates the proposed new segment.
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Fig. 2. Hybrid simulation of MD and MC algorithm.
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A7
b : monomer-to-monomer bond length [-]
b* : equilibrium monomer-to-monomer bond length [-]
e : elementary charge [Coul]
H : Hamiltonian [J]
kg : Boltzmann constant [J/K]
m : dimensionless monomer mass [-]
q : scattering wave number [-]
Rgng  : end-to-end distance [-]
Rg : radius of gyration [-]

rey - dimensionless center-of-mass vector of polyelectrolyte chain [-]
: dimensionless position vector of i-th monomer [-]

T : distance between i-th and j-th monomers [-]

Sip : spherically-averaged structure factor [-]

T : absolute temperature [K]

t : dimensionless time [-]

Jz2|o|A 2Xt

B : characteristic relative stretching ratio [-]

r : dimensionless frictional coefficient [-]

€ : dielectric constant [Cofil - nm]

K . inverse Debye length [-]

Ag : Bjerrum length [-]

& : dimensionless random force [-]
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