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The dominant force on a dust particle in SOL /
divertor plasma is the ion friction forces. In this study the
friction forces are studied. One of them is the friction force
due to ion absorption and another is one due to the
Coulomb scattering force of ions. They are expressed by
the form:
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Here the subscripts iab and isc indicate the absorption and
scattering forces, respectively. The quantities Ry, n; T}, T,

Vi, v, are the dust radius, ion density, ion temperature,

electron temperature, ion flow speed and dust velocity,
respectively. The quantity u is the normalized relative

speed by the ion thermal speed u = ‘171 *601‘/*/2];‘ /m; .

The coefficients 1, are expressed by the normalized

relative speed u and the plasma temperature ratio 7/7, [1,2].
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The quantities 1,4, ;s and y; are the functions of the
normalized relative speed u and the temperature ratio. In
Fig. 1 the quantities 77 are shown as a function of the
relative speed u for the case of 7; / T, = 1.0. For the lower
relative speed (u# < 1.0) The difference between the
quantities 7;,, and ;s is small. Fig.2 shows the quantities
7 as a function of the plasma temperature ratio for the case
of relative speed u =0.1.

These friction forces can be compared to the intrinsic
gravity of the dust particle.
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For the larger dust particle than the critical radius R m g,
the gravity is larger than the friction forces:
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For the case of the carbon dust in the plasma pressure #; 7;
=10" m> eV with u = 1.0, the critical radius Rymmg 18 as
large as 1.2 um.

Other mechanisms, the thermionic current, secondary
electron emission current and charging current due to
impurities, have to take into account in the dust charging as
well as the effects of magnetic field. The three-dimensional
analysis and the dynamics near plasma-facing wall of the
dust particle are left as future issues. These results might be
useful to analyze the dust particle in SOL/divertor plasma
of fusion devices.

1000 g——rrrem—rrr T
100
10
1
0.1 Nise
0.01

<

0.001 [ EETTT BRI B RR T SRR
0.001 0.01 0.1 1 10

normalized relative speed u

Fig.1 The coefficients 1 of the friction forces

(the force due to Coulomb scattering of plasma ions:
solid line, the force due to absorption of plasma ions:
dashed line) as a function of the normalized relative

speed, where T;/ T, = 1.0.

Niab / Nisc

140 rrrm—r—rrrrm—rrrrm—ryrr 10
120 \ s
100 :/msc E
~ 80P\ i EN
60 = 4
40 | ]
20 E e
(1) SR ERETIT B, | L......;O
0.001 0.01 0.1 1 10

T,/ T,

Fig.2 The coefficients 1 and their ratio as a function
of the plasma temperature ration, where the
normalized relative speed = 0.1.
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