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We investigated the simultaneous effects of the static homogeneous external magnetic 

field and the background gas environment on the dynamical properties of dust particles in 

strongly coupled two-dimensional Yukawa systems. For this purpose we used the Langevin 

dynamics computer simulation method, in which the equations of motion of the particles with 

taking into account both effects mentioned above, can be written as:  
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where the first term on the right hand side gives the sum of inter-particle interaction forces, 

the second one is the Lorentz force, the third term represents the friction force (proportional to 

the particle velocity), which is due to of the presence of the background gaseous environment, 

while the fourth term accounts for a randomly fluctuating “Brownian” force that is caused by 

the random kicks of the gas atoms on the dust particles. To integrate the equations of motion 

(1), a new numerical scheme was used, in which the time step is not limited by the magnitude 

of the magnetic field [1]. This scheme was obtained similarly to the scheme proposed in Ref. 

[2], but takes into account the friction force as well.  

The results on the velocity autocorrelation functions of the dust particles and their 

Fourier transforms for different values of the parameters of the magnetic field, coupling and 

friction are obtained. It was found that an increase in friction causes a decrease in the 

dominant peak in the curves of the Fourier transform of the velocity autocorrelation functions 

at a fixed value of the magnetic field parameter. Also it is shown that, at low friction, an 

increase in the magnetic field leads to a monotonic increase in the amplitude of the dominant 

peak and at a large value of friction, in contrast to its decrease, which is explained by us that 

the decay of ultrasonic waves in the medium increases with increasing frequency. 
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