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Introduction: Solar energy is an essential resource
for both illumination and energy capture in space. Ex-
isting models, such as space-based solar power (SBSP)
for the harnessing of solar energy, utilize collecting
satellites with solar panels in orbit. However, this con-
ception is limited both conceptually and economically.
Firstly, a phenomenon known as the sparse array curse
may interfere with the transfer of energy from satellite
to the surface. Second, the conversion of photons to
electrons and vice versa may result in significant ener-
gy loss and difficulty in management of overheating.
Resources and costs associated with satellite launch-
ing, maintenance, and risk management must addition-
ally be considered for. Here, we propose the integra-
tion of the SBSP model on the lunar surface with the
use of mirrors on the Moon for solar energy capture for
use in exploration and in situ resource utilization.

Seasonal differences:Seasonal differences, which
exist on the lunar surface, are unlike that observed on
the Earth. This is primarily due to the difference in the
Moon’s axial tilt in reference to the ecliptic being ap-
proximately 1.54°, in contrast to the Earth at 23.44°.
Solar irradiation is thus less variable on the Moon and
as such depends more closely on variables such as to-
pography, location, positioning, phasing and rotation
of the Moon. Due to these variables and axial tilt,
peaks of eternal light (PELSs), which are theorized to
always receive illumination, and craters of eternal
darkness, which remain in permanent shadow never
being exposed to sunlight, both exist on the lunar sur-
face. For instance, PELs have been suggested on the
Peary Crater at the lunar north pole, which is a high
point receiving illumination for the full lunar day.

Novel design: Unlike the SBSP conception of plac-
ing solar panels on satellites within orbit to capture
solar energy, we suggest the placement of specially
designed reflectors at PELs on the lunar surface to
reflect light towards solar panels on the lunar surface
in order to obtain solar energy. By doing this, the
sparse array curse would not be a concern. Additional-
ly, the properties of the mirrors utilized can be de-
signed and adjusted to accommodate varying degrees
of concave angles, sizes and numbers, and reflective
capacities, providing a suitable medium through which
solar energy can be captured. This would ensure a
nearly unlimited supply of solar energy and a single
conversion process from photons to electrons, in con-
trast to SBSP where energy is lost due to multiple con-

versions. Furthermore, using mirrors enable the ad-
justment of light reaches solar panels eliminating the
risk of overheating. Finally, the mirrors would also
reduce cost and resource expenditure.

Limitations: While this technology may be theoret-
ically sound, there is no proof-of-concept to demon-
strate its feasibility. The strength and durability of mir-
rors during space travel and on the lunar surface is
important to consider for. Space debris or lunar dust
may interfere with the reflection. Additionally, the
stabilization and maintenance of mirrors and mirror
surface may require more resources. Furthermore,
there is a need for a mirror positioning goniometer or
similar device to measure and determine angles of light
reflection.

Conclusion: While space-based solar power has
conventionally used solar panels on satellites to har-
ness light energy, here we suggest the innovative utili-
zation of mirrors for this purpose. The existence of
PELs can be used to our advantage in a novel design
allowing for continuous, unlimited access to a light
source. However, this has yet to be tested and this may
prove to have further limitations in practice.
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