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DECEMBER 2025 OBSERVING
Exploring the Solar System by Charles A. Wood

Hidden in
Plain Sight

A radical change in lighting
reveals little-known lunar
features.

F or more than four centuries,
telescopic observers have carefully
studied the Moon, and for more than
60 years, spacecraft have provided us
close-up views in unprecedented detail.
All this intense scrutiny has culminated
in high-resolution imaging of the entire
lunar surface at 100 meters per pixel
or better. You'd think that with all this
resolving power available, every sur-
face feature larger than a few hundred
meters would have been identified by
now. But that isn’t the case.

The reason isn’t that the observa-
tions are flawed, nor that the images
are somehow deceptive. The limitation
is that nearly all lunar observations are
biased by the Sun’s illumination. The
Sun rises in the east and sets in the
west on the Moon, just as it does here
on Earth. As such, we can never see
nor photograph the Moon illuminated
from the north or south. This means
that subtle linear features such as rilles,
crater chains, and mare ridges spanning
east-west would rarely cast shadows and
are therefore difficult to see, whereas
similar north-south-trending landforms
like the rilles circling the east side of
Mare Humorum and the Serpentine
Ridge, known today as Dorsa Smirnov
and Dorsa Lister in eastern Mare
Serenitatis stand out in stark relief
under low-Sun illumination.

If the Moon were in a chaotic,
tumbling orbit as it circled Earth,
then all portions of the lunar surface
would gradually be illuminated from
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every direction, providing Earth-based
observers with a clearer understanding
of the topography of our only natural
satellite. Of course this isn’t the case,
but thanks to billions of measurements
produced by the Lunar Orbiter Laser
Altimeter (LOLA) instrument aboard
NASA’s Lunar Reconnaissance Orbiter
and other spacecraft, we now have

the tools to visualize this unorthodox
perspective. To correct for nature’s
pesky astronomical oversight, New
Zealand amateur astronomer Maurice

Sinus Medii *

J. S. Collins and I recently published the
Extreme Illumination Atlas of the Moon.
Our book uses LOLA data to depict the
lunar surface as if it were illuminated
from the north or south, and we include
comparisons with east-west lighting.

While we were compiling the atlas,
many unknown or rarely noticed land-
forms dramatically came to light. Here
are three of these surprises that may be
within reach of amateur telescopes.

The first is a family of rilles just
south of the well-studied crater
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Copernicus. Our south-illuminated
image above (top row) clearly reveals
the bright walls and shadowed floors of
the 2-km-wide (1%-mile-wide), roughly
150-km-long series of rilles, whose east-
west orientation positions them perpen-
dicular to our virtual illumination from
the south. The rilles are nearly invisible
in Lunar Reconnaissance Orbiter Cam-
era (LROC) images with lighting from
the east or west, explaining why they
are virtually unknown. I say “virtually”
since I'm only aware of one report of

their existence by lunar photographer
K. C. Pau of Hong Kong, who called
attention to them in his images.

A second well-studied area with a
surprisingly overlooked feature is near
the prominent, 230-km-wide crater
Clavius. Starting at its east rim, a
mostly battered linear crater chain
extends some 425 km to the east-
southeast and then bends toward the
south-southeast, passing south of the
crater Tannerus. Here, it changes into
a broad, scraggly zone of overlapping

Top: A series of rilles oriented east-west
just south of crater Fauth is only hinted at in
this Lunar Reconnaissance Orbiter mosaic
(facing page). The same rilles stand out in
stark relief when illuminated from the south
(top right) shown here using data from the
Lunar Orbiter Laser Altimeter instrument.

Middle: A chain of small craters spans some
425 km to the east of Clavius. The craters are
practically invisible under grazing sunlight
(facing page), though they jump out when il-
luminated from the south (middle right).

Bottom: Rima Flammarion appears to be
a separate feature from Rima Oppolzer in the
southern extent of Sinus Medii when viewed
under normal solar illumination (facing page).
However, the two rilles are connected as seen
in the Extreme Illlumination Atlas of the Moon
map (bottom right).

smaller craters. Why it changes direc-
tion and terrain is unknown, as is its
origin — the 2,200-km-distant Ori-
entale Basin to the west and adjacent
Clavius are possible suspects. British
observer Barry Fitzgerald is the only
person to have noticed this previously.

The third surprising feature that’s
revealed under our north-south
illumination is a distinct connec-
tion between Rima Flammarion and
Rima Oppolzer along the southern
border of Sinus Medii, strongly suggest-
ing the two rilles are opposite ends of
a single, continuous tectonic feature.
Once seen, the connecting segment is
partially visible in an LROC image. Has
it been detected before?

Each of these features were barely
known prior to our work on the Extreme
Illumination Atlas of the Moon. But now
that they’re well shown, I wonder if
more telescopic observers might be
able to detect them. The fact that the
features are revealed in stark contrast
when the Sun is artificially positioned
at the poles suggests there’s a chance to
see them when the Moon’s latitudinal
libration is at its maximum of 6.7°.
While this doesn’t put the Sun at the
poles, it’s not on the equator either.

M Contributing Editor CHUCK WOOD is
coauthor of the newly published Extreme
lllumination Atlas of the Moon, available
at amazon.com.
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EXPLORE, CAPTURE, REPEAT |
Introducing the Celestron NEXIMAGE 20 Solar System Imager

Your next great image is already in view. Nexlmage 20 makes it easy
to capture Solar System objects in stunning detail—no extra accesso-
ries or complicated setup required. lts highly sensitive back-illuminated
sensor supports very fast frame rates, and its sensor size gives you
the flexibility to photograph more than just planets. Simply replace your
telescope’s eyepiece with Neximage 20 and start capturing.

KEY FEATURES

Sharp, Detailed Images of the Solar System’s Best Targets

Shoot high-resolution photos and videos of Jupiter's storms, Saturn’s
rings, lunar landscapes, and more. Small 1.4 um pixels give you the
ideal image scale with many telescopes—no additional Barlow lens
needed. The larger 7.3 x 5.4 mm (9.0 mm diagonal)
sensor also makes this camera ideal for capturing views
of the Moon and Sun (with a solar filter).

20 MP Back-llluminated Sensor

Take advantage of an Onsemi AR2020 CMOS
sensor with high 8.7 ke-/lux-sec sensitivity. lts
back-illuminated design lets you use very short
exposures to “freeze” atmospheric turbulence,
capturing crisp, clean images even when
seeing conditions are poor.

Region of Interest Cropping

Crop the frame to focus on your target and increase frame
rates for sharper video. Smaller capture areas also help reduce file
sizes for faster processing and easier stacking.

iCap Software for Windows

Use the included iCap software to preview, capture, and fine-tune
your imaging settings with ease.

Standard 1.25” Focuser Compatibility

Insert the camera like an eyepiece and connect via USB-C (cable
included). Nexlmage 20 works with most telescope setups and
includes C-mount threads for direct threaded connections.

Learn more at celestron.com/neximage20

CELESTRON PREMIER SELECT DEALERS

B&H Photo - 800.947.9970 - bhphotovideo.com Woodland Hills - 888.427.8766 - telescopes.net Focus Camera - 800.221.0828 - focuscamera.com
High Point Scientific - 800.266.3530 - highpointscientific.com Adorama - 800.223.2500 - adorama.com Agena AstroProducts - 562.215.4473 - agenaastro.com
Astronomics - 800.422.7876 - astronomics.com Mile High Astronomy - 877.279.5280 - milehighastro.com Orange County Telescopes - 888-471-3991 - octelescope.com





