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Dependences of the diffusion and drift of helium ions in parent gas on its temperature
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In this paper we consider the drift of helium ions in a gas in a uniform electric field. Model ion collisions, which implemented in the Monte Carlo method, allows you properly account the energy balance of ions during their drift. The calculations are performed for gas temperatures in the range 1 to 1000 K and various reduced electric field: E / N = 10, 30, 100 Tg.

In Table. 1 shows an example of such calculation: for given reduced electric field strength   E/N = 30 Td are characteristics of the flow of helium ions at different temperatures of the parent gas atoms and the atomic density 2.69 *10**19/sm3. Note that usually there given the experimental and calculated data for the drift velocity, but for a correct analysis of the gas discharge there are needed other kinetic characteristics of ion drift.

The table shows the temperature series of the gas atoms, the ion drift velocity, the effective temperature of the ions, defined as two-thirds of the average energy, transverse and longitudinal temperatures, the diffusion coefficients along and transverse to the direction of the field, the mean free path of ions proportion of collisions with the scattering back to the total number of collisions.

These calculations can be used in the analysis and design of experiments with dusty plasmas in a cryogenic discharge [1], when it is considered the discharge in a mixture of heavy and light gases [2].

Table. 1. Characteristics of the flow of helium ions as they drift in a constant and uniform electric field in a gas of atoms at a density of 2.69 1019/sm3, reduced electric field E / N = 30 Td .
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	    1 
	1.0
	293
	730
	74
	0.234
	0.0712
	47.6
	0.197

	    3
	1.0
	295
	734
	76
	0.126
	0.0727
	47.5
	0.198

	  10
	1.0
	301
	742
	81
	0.137
	0.0781
	47.4
	0.202

	  30
	0.98
	291
	683
	95
	0.136
	0.0896
	47.5
	0.215

	100
	0.89
	326
	674
	152
	0.188
	0.137
	47.7
	0.255

	300
	0.73
	458
	709
	333
	0.290
	0.251
	50.6
	0.340

	1000
	0.51
	1081
	1213
	1016
	0.554
	0.537
	59.0
	0.458
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