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The purpose of our work is to reevaludtee lunar
micrometeoroid flux and quantify meteoroid collision
hazards on theéMoon, on the basis of the recent data
obtained forthe Earth bylLove and Brownlee [1]. These
authors, by examininggypervelocity impactraters on the
space-facingend of theLong Duration Exposure Facility
(LDEF) satellite, which operatedfrom April 1984 to
January 1990, determindde terrestrial mass flux and the
distribution of micrometeoroids ithe submillimeter size
range.

To extrapolate the terrestrial flux to thoon, we took
into accounthe different gravitationaocusing factorcon-
sidering that themicrometeoroid flux orthe Moon can be
computed from that on the Earth as:

Fv = FEUiZM /UiZE

whereuviv anduie are theaverage impact velocities on the

Moon and on the Earth (neglecting atmospheric decelera-

tion), respectivelyLove and Brownled1] found an average
impact velocity orthe Earth of about 16.9 kn'sat about
458 kmfrom the Earth surfacd=romthis value we derived
an average impact velocity ®he Moon of 13.3 km §* and

the cumulative lunamicrometeoroid fluxperyear shown in
Fig. 1.

Figure 2 showshe estimated mass influx pgear on
the Moon scaledfrom the Earth influx after proper
adjustmentdor the different gravitationalocusingand for
the differentaverage impact velocities dhe environments
of thetwo bodies. A strong peak ithe mass fluxfor log
mass interval is observed at about 1.5 g@orresponding
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Fig. 1. Comparison betweerthe cumulative micro-
meteoroid flux onthe Earth (dotted line), obtained ff],
and the rescaled cumulativaicrometeoroid flux on the
Moon (continuous line).

to a particle diameter of ~220m. This peakfound also in
other works [2,3] based on data obtained with different
methods, corresponds tbe diameter of particlesarrying
most ofthe kineticenergyflux. The total mass accreted by
the Moon per year, as resultinfrom the integration of the
mass distribution of Fig. 2, is about 1.8 ® kg yr™.
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Fig. 2. Mass ofmicrometeoroids accreted lijre Moon
annually per log differential particle mass interval.
Integration ofthis mass distributioryields a total mass of
micrometeoroids, accreted Ibye Moon per year, of about
1.8 - 16 kg.
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Fig. 3. Expected cumulative crater density on laypo-
thetical flat aluminumalloy target exposed on the lunar
surface for one year.
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10° density of craters, as a function of diameter: aboun&fo-
craters with size larger than 0.1 mm preducedper nf
peryear. Our analysis showat the lunar influx is similar
in shape butsignificantly higher than previousnodels
available in literature (see Fig. 4) and discussed in [2].
In conclusionthe lunarmeteoroid flux we predidrom
our results is two-three times larger than previous estimates,
significantly increasinghe meteoroid collision hazard on
the Moon surface. As an example, a surface of about £50 m
located on thévioon is hit, on average, by one microme-
teoroid larger than 0.5 mm in diameter pear: aprojectile
of that size,impacting with an averageelocity of about
13 km s, excavates in aluminum alloy aterial of an
hypothetical lunarbasis structure a crater with diameter
gl gl od ol o larger than about 1.8 mm and depth greater talout
10 10 1‘3”( 107 107 10 1 mm. Micrometeoroids of abo@1 mm in sizecan pro-
o duce craters of 350 um in diameter and of comparable depth
in metal targets.
Fig. 4. Comparison between lunanicrometeoroid flux The actual risk to critical structures exposed on the
deduced from LDERata (continuoudine) and previously Moon is difficult to estimate, but the flux ofMmeteoroids
published models of5] (dotted line) and of[2] (dashed represents a significant hazard and requires proper
line). tection to critical structure—habitats, base support facilities,
processinglants or research instruments, especially optical
systems and detector packages—Hratexpected to last on
On the basis of the lunanmeteoroid flux, derivedrom the lunar surface for many years.
LDEF data, wehave predictedthe cratering rate on an References: [1] Love S. Gand Brownlee D. E. (1993)
hypothetical flat aluminum allotarget exposed on the lunar  Science, 262550.[2] Grun E. efal. (1985)icarus, 62 244.
surface for one yeafThe diameters of craters have been [3] Hughes D. W.(1978), in Cosmic Dust(Wiley, UK),
scaled with the impacvelocity in agreement with the 123. [4] Christiansen E. L. (1992AIAA Pap. 92 1462.
Christiansen's formula [4]. Fig. 3 showse cumulative [5] Fechting H. et al. (1974Rroc. LSC 5th2463.
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