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Meteoroid Sources

Meteor Showers
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Sporadic Meteoroid Sources
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Waveforms
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LADEE Mission

LADEE

0 o5 0 75 100
LDEX On Time [hr]




The Lunar Dust Exosphere
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Dust Density [10-3 m-3]

200 km

160 km
120 km
80 km
40 km
0 km

ITo the Sun

~140,000 Impacts

Horanyi et al., Nature, 2015



ZF m 1P cos® (o — @)

Gault (1973), Koschny and Grin (2001)

Szalay and Horanyi, GRL, 2015a



HE Sporadic Meteoroids
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Annual Variation
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Annual Variation of HE/AH sources from LDEX Data
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Structure of the Lunar Dust Cloud
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High Altitude Densities
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Local Time Asymmetry
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Velocity Distribution Function
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Dust Density [10-3 m3]
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Impact Gardening
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Impact Gardening
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Lunar Impact Gardening Rates

o
o
—

=)
=

> ?
o o
=

1

[IA 01/w] arey

N}
)
—

10™

O’Brien ’13 Szalay '16 Speyerer '16

Gault '74



Meteor Showers at the Moon
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Geminids
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Future missions to airless bodies can characterize their
local meteoroid environments with dust analyzers.
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Probing the Structure of the Geminids
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Meteoritic Influence on
Exospheric Neutrals
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LDEX & UVS Data
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Svnodic Dependence
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Removing Synodic Trends
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Neutral Generation due to Meteoroid Bombardment
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Surface Potassium
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Ejecta Clouds at Near Earth
Asteroids




NEA Dust Distribution

Lunar Derived Velocity Distribution R =10 km o7
600
10
400 —
, , CoL , 104 E
Asteroid Density Distribution =
— 200 =
£ %
S 10° A
s
0 c
107
-200 \/\/- ;
: 10~7.0\: _=10-7
-4ooﬂ...|.../q..|.'5
-400 -200 0 200 400
X [km]

Szalay and Horanyi, ApJ Lett., 2016d



Asteroidal Dust Cloud Size
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Asteroidal Flyby Geometry
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Future asteroid missions with dust analyzers would best
characterize the gjecta by transiting the apex hemisphere.
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The Search for Electrostatically Lofted Dust
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LADEE Shadow
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Terminator Crossing (-2.5 to +2.5 min)
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Lunar Sunrise Terminator
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Dayside Current

Comparison (Orbit 603)
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Outlook




Impact Yield Studies

Geminids as a probe

Surface Dependence
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Rates from

Regolith Bodies in the Solar System

Lunar response as a function of
flux, velocity, angle, surface material
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Conclusions

* Lunar dust cloud is sensitive
to changes in impactor flux.

* A fit for the entire equatorial
lunar dust density distribution
IS derived.

* No evidence for
electrostatically lofted dust
from h = 3-250 km.

* Similar processes take place
on all airless bodies in the
solar system.
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