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Introduction:  Video Astrophotography is capable 

of detecting transient events, which could be observe 
meteor impact flashes, light curves from approaching 
near Earth Asteroids, and various forms of Stellar Oc-
cultations. While currently employed from Earth and 
outer space, there are some specific advantages to ob-
serving from the lunar orbit.  Benefits of implementing 
Video Astrophotography from a lunar orbit include:  
More accurate correlation between new craters discov-
ered by the LRO to video captures from the earth, sim-
ultaneous light curve detections of near Earth Aster-
oids from two significantly different angles, and inves-
tigation of Earth’s atmosphere on Stellar Occultation. 

Monitoring Lunar Meteroid Strike Flashes:  Me-
teoroid strikes generate flashes that have been success-
fully captured with video from the earth; and the re-
sulting crater has been analyzed using before and after 
data from the Lunar Reconnaissance Orbiter (LRO). 
 However, monitoring from the earth has many limit-
ing factors, such as: 1) Low visibility in the night sky, 
2) Day cloud cover; and, 3) A limited ground monitor-
ing period restricted to a few hours each night within 3 
days of the first and last quarter.  These limitations 
have resulted in it being unfeasible to correlate the vast 
majority of new craters discovered by the LRO to vid-
eo captures from the earth. 
It is valuable to know when and where the strike oc-
curs so that they can be potentially associated with 
meteor showers /streams.  Having this information 
would provide data on the relative threats to astronauts 
and provide input to prediction models for larger than 
and equal to 1 meter class objects.  Missions could be 
planned around increased threats. Furthermore, fresh 
craters could be the subject of: Ongoing measurements 
to analyze aging of new craters; Examination for po-
tential landing sites for both man and probe missions; 
and Replacement of manmade impacts on the moon, 
which has been the subject of scientific study. 
Initial studies could include a basing (orbital deploy-
ment) strategy for one or more monitoring satellites, 
and CubeSat technologies could be investigated for 
potential use.  Eventually a fleet of small spacecraft 
could be deployed to provide continuous coverage on 
all sides of the moon. 
In addition, spacecraft based monitoring could greatly 
increase the amount of monitoring time; and the could 
be accomplished using the Deep Space Gateway – 
where an initial capability could be installed. 

Recording Light Curves from Near Earth As-
teroids:  Understanding the motion of an asteroid is 
necessary for both planetary protection - with respect 

to planning deflection, as well as safely and successful-
ly mining an asteroid – a developing project supported 
by NASA.  While most rotating bodies rotate around 
one axis, asteroids can tumble and rotate around multi-
ple axes, making it difficult to determine the full range 
of motion.  Furthermore, the surface of the asteroid can 
vary in reflectivity, further compounding the problem 
of accurately modeling the movement.  
Traditionally, records of variation in light intensity 
over time have been used to create light curves, which 
in turn aid in modeling the motion produced by aster-
oids.  This method can be significantly enhanced by 
recording light curves simultaneously from different 
angles.  Obtaining light curve data from Earth and the 
lunar orbit simultaneously will provide significantly 
different viewing angles and offer a more complete 
understanding of a near Earth asteroid’s motion. 

Investigating the Affect of Earth’s Atmosphere, 
on Stellar Occultation:  Measurements of exoplanets, 
as they pass between stars and the observing telescope, 
have led to the development of theories that some ex-
oplanets contain an atmosphere.  While these meas-
urements are in and of themselves useful data, they can 
be much better modeled and understood when com-
pared to a known control.   Amassing an extensive 
database of stellar occultation in Earth’s atmosphere 
from various types of stars would not only broaden 
knowledge of Earth’s atmosphere, but would also 
serve as a control to which atmospheric data from ex-
oplanets can be compared.  A lunar orbit provides var-
ious opportunities for Earth’s atmosphere to be meas-
ured when a star is occulted by Earth. 
Occasionally, the size of an asteroid can be determined 
through stellar occultation measurements that are 
timed for when the trajectory of an asteroid lines up 
with suitable stars.  At present, being able to get this 
measurement is left to opportunity.  Performing tests 
from a lunar orbit could provide information that will 
aid future missions in adjusting to the correct path of 
an occultation for specific measurements, as is current-
ly done with NASA’s airborne Sofia missions  

Additional Information:  The lunar meteoroid and 
asteroid measurements support astronaut and space-
craft safety. Furthermore, the proposed project is a low 
risk mission and represents an expansion of proven 
science and engineering.  In addition, it capitalizes on 
the investment in LRO by utilizing an extensive, de-
tailed historical archive - which has taken years to ob-
tain.  Finally, if done using the Deep Space Gateway, 
Astronauts could service instruments, install upgrades, 
and perform repairs. As such, the following additional 
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resources would likely be required:  1) Remote opera-
tion is projected, thus crew interaction is only antici-
pated for initial setup and upgrades; 2) External 
Mounting is preferable to allow for extended duration 
of operation; 3) Mass of the system would be commen-
surate with that of a 200mm reflector telescope; 4) 
Consistent, low bandwidth communication will be 
required for control, while data downloads can be 
stored for larger bursts of results; and 5) Moderate 
power requirements will be necessary for continuous 
video capture and image processing. 
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