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In order to obtain the induced charge of the spherical dust
particle on the plasma-facing wall, the bipolar coordinates
are introduced and the local electrostatic potential was
analyzed "

The electric field of the normal direction to the spherical
dust surface gives the charge density 5 (a) at the

spherical dust surface (8= f, = 1/2):
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The induced charge Q;, on the conducting spherical dust is
obtained

Qdin = f USdS
Sa
200
=—2me0Rq/ 5(%‘ bin) do
0 (2457 ) B=(,=1/2
= —2W€0R§(d1h1 +dohaRa+ d3h3R§1 +--) (3)

where o; and S, are the surface charge density (eq.(14)) and
the dust surface area, respectively. In case of &y, = 4, the
numerical coefficients d;'s are
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Here I'(n) and {(n) are the Gamma and Rieman's Zeta
functions, respectively. The first term of the RHS
corresponds to the charge in the uniform electric field.

The induced charge of the conducting spherical dust
particle on the conducting wall in the non-uniform electric
field was calculated theoretically as well as the local
electrostatic potential. The non-uniform electrostatic
potential is approximated by the polynomial of the normal
coordinate toward the wall. These results can be compared
to the results from the particle computer simulation [6],
where the total charge includes both of effects of induced
charges and plasma shielding. This theoretical analysis is
useful to understand the dust behavior in the boundary
plasma.
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