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Electric & dust environment near moon surface

Surface charging as a result of interactions among solar wind, photoelectron, and moon surf.
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Ballistic motion Limited penetration of electrons
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(SW protons) ballistic motion, due to supersonic flow & large mass
(SW electrons) limited access into the hole due to...

1. negatively potential at shadow region

2. electron loss at the sunlit wall, with positive (attracting) potential
(PE) emitted from vertical wall and going down to the hole bottom

namics

2. Dust charging & dynamics

Dust motion near lunar hole
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Radius: r, 20 nm

Mass density: py 2.5 g/cm3

Initial vel.: v, 1 m/s P

Initial charge: g, +1 e[C] ' ' ' ' xfm)
Gravity: g 1.6 m/s?
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Numerical description I —

1. Equation of motion for charged dust grains (considering electric & gravitational forces)

dx . L . .

— =P applying electric field data from plasma simulations

at

27 . dd E(.X') _ 5 Tentatively, weuse Vg = +1 m/s.
dt my Ymoon (need to improve a model for dust lift-off)

2. Time variation of dust charge (using plasma current densities modeled based on OML theory)
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applying current field data from plasma simulations

Dust charging in hole
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Dust charge distribution' on dust grains in hole

" Cu rrent-voltage curve

x107°° < ohe
S~ T T T ] 110, 2e-005/ : _jzme
4 : 100- 1e-005; Jph
o0 5e-006] i
3 "% N 260061
) O 80 =< 1e-006
NE S 70 >.5e-007
g’ - | B 60 2 2007
46‘) O [ermeteremdessdissssbassatesaatassaduasncunsatanantasnatusnsdensnabns) oo J —g 50 g 1e_oo7E
g = §5e—008:
O 2e-008-
s ® 304
2+ 1 £ 16-008.
3! 20 5e-009]
. 10 26-009. :
109-8-7-65-4-32-1012345678910 9 05 1 15 2 25 3 35 4 45 b 1e00% "6 70 _go _ 90 100 10
Potential of dust [V] Potential of dust (V) X (m) .
Shadow Sunlit

Conclusions and outlook

» Unique electric & dust environment near lunar vertical holes, resulting from

sunlit-shadow (SS) boundary

Differential charging

Intense E-field

Dust motion crossing the sunlit-sunless boundary
Outlook:

Reconsideration of dust charging model on lunar ground [e.g., Wang+ 2016]

Dust-plasma / dust-dust interactions depending on dust density




