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Fine particle plasmas (dust plasmas) exist everywhere in space and are related to extraordinary phenomena
such as planetary ring, levitation on lunar surface, and birth of new stars in super novae and so on. Fine particle
plasmas are characterized by large charges of fine particles and high I'-value under the influence of space plasmas
and solar UV-light. These play the important rolesin space circumstances and on its evolutions. Planetary rings such
as Saturn rings are composed of charged fine particles, and it is very interesting toreveal the origin and mechanisms
of ring creation by laboratory experiments. Also, a laboratory simulation experiment on the levitation of lunar par-
ticles, discharge in Martian regolith, and noctilucent cloud are related to elementary processes and behaviors of space
fine particle plasmas. Experimental simulations on ring creation et al. are reported in this article.
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Table 1 Elementary process of creation of proton-hydrate.

NO+hy — NO*+e

NO* + Ho0 + No — NO*™H0 + N»
NO*H20 + H20 + N — NO™*(Hz0); + N;
NO*(Hz0); + HoO + N2 — NO*(H0); + No
NO +(H_?,O);; + Hy0 i H+(H20)3 + HNO»
H*(HzO0)n-1 + H20 + Ny — H¥(Hz0), + N2
H*(H20)n-1 + H2O — H*H;0)
H*(Hz0) + € = H+ (HoOh + Er
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Fig. 1 Experimental setup for levitation and control of posi-
tively charged particles. Particle was charged positively
by photo-emission.
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Fig. 2 Positively charged particle levitated on plane electrode
on which positive potential was applied. Levitated par-
ticle moved along allow.
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Table 2 Planetary Magnetic Fields and Radius (Allen’s Astrophysical Quantities 4th Edition, A.N. Cox, AlP 2000)

Planet Dipole (T/m3) Quadrapole (%) Octapole (%) Angle (degree) Radius (km)
Mercury 2~6x1012 --- --- -- 2439.7
Venus <101 - --- -- 6051.8
Earth 7.84 %1015 13 10 108 6378.14
Mars <1012 --- --- - 3397
Jupiter 1.55 % 1020 23 20 10 71492
Saturn 46%1018 14 7 0 60268
Uranus 3.9x10%7 --- -- 59 25559
Neptune 2.2x 1017 47 24764
Pluto ? --- 1195
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Fig. 3 Experimental setup for ring simulation. Particle density
was measured by laser scattering. Particle charge was
measured by particle beam sprit.
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Simulation Experiment on Space Fine Particle Plasmas
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Fig. 5 Simulated Saturn ring form. Dipole sphere was rotated
in two component fine particle plasmas. Radius of alu-
minum was ~0.5 mm.
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Fig.4 ({(a) Fine particle beam split into two beams after path through static electric fields. This indicates that aluminum fine particle
plasmas were in two compaonent plasmas. (b) Density distribution measured by laser scattering.
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Fig.6 Schematic diagram for Martian dust discharge. (a) Horizontal mixing type. (b) Vertical drop type.
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