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About a grain charge in plasma – the theory and experiment
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The parameters of gas-discharge plasma for experiments [1, 2]  are calculatedand by the  PIC-method. Values of an average charge of grains are in good agreement with experimental results at the account of the bound ions. In tab. the example of such calculations - gas a neon, E=2 V/cm, Т=298К is shown:

	Presure, Pa
	20
	30
	50
	60

	Mean electron energy, eV
	9.9
	9.1
	8.2
	8.1

	Ions temperature, 
[image: image1.wmf]eff

T

 ,К
	562
	413
	344
	331

	Ions mean free path,  мкм
	240
	146
	81
	67

	Плазменные параметры 

	Electron density
	3. 108
	3. 108
	4. 108
	3.5 108

	Electron Debye radius,  мкм
	1222
	1153
	939
	1046

	Ion Debye radius,  мкм
	102
	87
	67
	69

	Calculation and experimental data for small grain  [1, 2]

	Grain radius, мкм
	0.9
	0.9
	0.9
	0.64

	Grain charge – PIC run
	1902
	1607
	1378
	921

	Charge fluctuation, PIC 
	55
	30
	46
	25

	Bound ion number, PIC, %
	28
	27
	29
	26

	Grain charge – experiment [1]
	1800
	1500
	1150
	-

	Grain charge – calculation [1, 2]
	3100
	2400
	2100
	1600

	Grain charge – calculation OML
	5880
	5000
	4560
	3000

	Расчеты и экспериментальные данные для больших  пылинок  [1, 2]

	Радиус пылинки, мкм
	6.35
	6.35
	6.35
	6.

	Grain charge – run PIC
	18695
	17495
	18431
	6745

	Charge fluctuation, PIC
	136
	153
	160
	93

	Bound ion number, PIC, %
	49
	57
	63
	82

	Grain charge – experiment т [1, 2]
	12800
	11000
	8100
	-

	Grain charge – calculation [1, 2]
	24800
	19500
	16500
	19000
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