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The influence of external magnetic field on the cage correlation functions and directional
correlation functions of three-dimensional Yukawa liquids was investigated via molecular
dynamics computer simulations in a wide range of system parameters (coupling and screening
strengths, and magnetic field). The diffusion coefficients, derived from the decay time of the

directional correlation functions in both the directions perpendicular to and parallel with B, arein
very good agreement with diffusion coefficients obtained on the basis of the mean squared
displacement of the particles.

Strongly coupled plasmas are characterized by a pair-interaction potential energy that dominates
over the average kinetic energy of the particles. Systems with this property are present in a wide
variety of physical settings and appear in various laboratory setups. The various physical phenomena
taking place in such systems makes them an attractive subject for investigations [1,2]. In particular, the
influence of magnetic fields on strongly coupled dusty plasmas has become an important topic in the
last few years [34].

In this work, we investigated the influence of a static homogeneous external magnetic field on the
quasi-localization of the particles - characterized quantitatively by cage correlation functions [5] - in
strongly coupled three-dimensional Yukawa systems via computer simulations based on the molecular
dynamics computer simulations approach. Also, particle migration, characterized by jumps of a certain
length is associated with a diffusion coefficient, which is derived from the decay time of the
directional correlation functions.

For our mode | system we adopt the screened Coulomb (Debye-Hiickel or Yukawa) potential of the
form:

Q exp(-r/4)
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where Q is the charge of the particles and A is the screening (Debye) length. The ratio of the
potential energy to the thermal energy is expressed by the coupling parameter
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where T is the temperature, a=(3/4zn)"® is the Wigner-Seitz radius, and n is the particle number

density. A homogeneous external magnetic field with an induction vector B=(0,0,B) is imposed on
the system and the strength of this field is characterized by the dimensionless parameter

p=t, 3)
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