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In this work the behavior of the charged dust particles in the linear Paul trap is studied. The behavior of dust particles is simulated by Brownian dynamics. Regions of dust particle confinement were found in wide range of parameters: size of dust particles, its density and charge; dimensions of linear Paul trap, frequency and voltage at electrodes of the trap. Results of simulation agree with experimental results.
In this work regions of dust particle confinement were found in wide range of parameters. The dynamics of a cloud of dust particles at different ratio Qp/mp in linear Paul trap at high gas pressure was studied where Qp and mp are dust particle charge and mass respectively.
Maximum amount of confined particles in linear Paul trap [1] as function of ratio Qp/mp and frequency f of electrodynamics field was found. Maximum amount of confined particles at experiment was 50-100 pfrticles and at simulation – 156 particles.
Comparison of simulation and experimental result of dynamics of dust particle assembly was performed. At similar conditions: type of dust particles, size and its charge, dimensions of linear Paul trap and applied voltages results of simulation agree with experimental results. Comparison of simulation results of dust particle catching (ρp = 0.38*104 kg/m3, rp = 10 μm, Qp = 4,5*105 e) and experimental results (ρp = 0.38*104 kg/m3, rp = 10 μm, Qp = 4,5*105 e) is shown at pic. 1. 
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Pic. 1. Slice of confined cloud of dust particles 2 mm width (side view). 
Trap dementions: Lm = 15 cm, Lb = 1,3 cm, Lh = 6 cm, end electrodes 5 length – 4,5 cm, diameter of each electrode d = 3 mm. Applied voltage at electrodes 1 and 2 is Uω*sin(ωt), at 3,4 – -Uω*sin(ωt). At end electrodes repulsive voltage Uend is applied. Parameters of experiment: f = 50 Hz, Uω = 4.4 kV, Uend = 900 V, Qp (experiment) = 5-5*105 e, Qp (simulation) = 4.5*105 e, ρp = 0,38*104 kg/m3, rp = 10 μm, Т = 300 K, η = 17,2 μPa*s.
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