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In present work the surface temperature of the dust particle in cryogenic complex 
plasmas at low gas pressure is considered. It is shown that comparing with background 
gas, the dust particle surface temperature at low pressure is significantly higher. The gas 
temperature near the grain surface is a slowly decreasing function of distance with 
asymptotic ~ 1/r behavior. Effects related to the dust particle surface temperature are 
important for space around dust particle with double radius of average interparticle 
distance. At the distances comparable with average interparticle distance, these effects 
are not influencing on the gas temperature [1]. But as a whole can affect ion temperature 
and energy distribution function, dust particle charge screening, and the neutral 
shadowing force. The temperature ratio of the dust particle surface and the surrounding 
gas in the low-pressure weakly ionized complex plasmas is calculated using the formula 
derived in [2]. Orbit motion limited theory was used to calculate the electron and ions 
fluxes to the dust particle surface in a weakly collisional regime [3].  
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