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Inter-particle distance in dusty plasma crystals is the parameter sensitive to all forces acting 
on dust particles. This work is devoted to the theoretical explanation of experimental inter-
particle distance dependence on neutrals' temperature in dusty plasma. In recent 
experimental works [1,2] conducted in glow discharge it is discovered that at constant 
pressure and discharge current inter-particle distance is not always proportional to the 
Debye radius as it is suggested in [3]. The functional form of the dependence on 
temperature may be convex and growth of the distance at low temperatures may be 
observed. 
The method of molecular dynamics is used to obtain inter-particle distance dependence on 
temperature in numerical experiments with 2D structures corresponding to monolayers in 
real experiments. N charged particles are in an electrostatic horizontal parabolic trap. 
Particles' interaction potential is Yukawa-like with the Debye radius in plasma standing for 
the screening length. The system is placed in the Langevin thermostat at a necessary 
temperature. 
In the first part of the study no assumptions are made about parameters' dependences on 
temperature. It is found that inter-particle distance dependence decreases with the increase 
of the number of particles in the structure. In the conditions close to the experimental ones 
inter-particle distance dependences on the particle charge, the screening length and the trap 
parameter may be approximated by power functions. These results are important for testing 
models of particles' charging and trap appearance in dusty plasma. 
In the second part of the study it is considered that Debye radius decreases with temperature 
decrease and trap is formed by ambipolar diffusion and thermophoretic force that on the 
contrary grows with temperature decrease. Simulations show that in case thermophoretic 
force is weak inter-particle dependence on temperature in concave and no growth of it is 
observed at low temperatures. This situation is similar to the experiment [3]. However if 
thermophoretic force is strong due to the high discharge current inter-particle distance starts 
to grow at a certain temperature that explains the results obtained in the experiments [1,2]. 
This qualitative result shows the important role of thermophoretic force in dusty structures 
formation. 
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