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Introduction:  The Moon is impacted each year by 

about 106 kg of interplanetary micrometeoroids of 
cometary and asteroidal origin [1]. The impact flux is 
today constrained for small objects (10 nm to 1 mm) 
from terrestrial meteor showers observations and for 
large objects (>10 m) from the orbital distribution of 
near-Earth objects. Medium-sized meteoroids flux 
(1cm to 1m) is unknown and there are also large uncer-
tainties on spatial and temporal variations of cratering 
rate [2]. The best way to constrain this medium-sized 
flux is to develop both terrestrial or spatial observa-
tions of lunar flashes and a lunar seismic network. 

Observations of lunar flashes:  Medium-sized 
meteoroid falls on the Moon produce transient lumi-
nous events usually named impact flashes. Several in-
dependent observers [3][4][5] reported these emissions 
using ground-based telescopes over the last decade. 
Impact flashes are very short with durations ranging 
from 10 ms to 1 s and correspond to radiation emitted 
by a cloud composed of gas and small ejected melt 
droplets [6]. Observing these impact flashes on the 
Moon will be useful only if the number of detection is 
optimised. An international network of monitoring sta-
tions composed by short focal length telescopes and 
fast video cameras will allow to observe the moon con-
tinuously and increase statistics of lunar flashes detec-
tion. A complementary solution will be to monitor im-
pacts between near-Earth objects and the Moon from 
the Earth–Moon L2 Lagrange point [7]. A camera 
could make measurements of the visible and thermal 
flashes generated by meteoroid impacts that would be 
superior to those made on the nearside hemisphere 
from Earth. The major and decisive advantage is the 
lack of Earthsine that outshine impact flashes at the 
frame rate used from monitoring stationg on the Earth. 
Given the lack of an intervening atmosphere, near-
infrared observations allowing a larger number of de-
tection would be also possible [6]. 
Seismic measurement: Apollo seismic experiments 
have shown that impacts can be detected by active ex-
periments [8][9]. Seismic measurements allow to moni-
tor the meteoroid impact risk. Due to the very low 
seismic noise level of the Moon, meteor impact detec-
tion by seismic waves has shown to be very efficient. 
When combined to the telescopic detection of impact 
flashes, seismic data will allow to estimate the impact 
flux on the Moon, the properties of meteor impacts and 
improve our knowledge of the crustal and inner struc-

ture of the Moon. The discovery of the unknown deep 
lunar interior structure is a one of the strong scientific 
motivation. Apollo missions allowed to build new 
Moon formation scenarios by linking lunar and terres-
trial geochemistry. But the missing piece of the puzzle 
lay in the deep lunar interiors because the geochemistry 
budget of the Earth/Moon system cannot be closed 
without knowing the existence, the size, the structure 
and the composition of the lunar core. 

Conclusion:  In combination with simultaneous 
seismic measurements on the surface, these impact 
flash measurements from Earth and Space will allow to 
constrain the impact flux of medium-sized meteoroids. 
Through long-term monitoring, both spatial variations 
of impacts on the Moon and temporal variations related 
to meteor streams and lunar phase would be quantified, 
allowing for a better understanding of the origin of 
these objects. In addition our studies will be also useful 
to prevent impact hazards for future inhabited lunar 
missions. 

Fig.1 Lunar flash detected in Mongolia (S.Bouley) 
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