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CCAS Officer Lee Coombs took this image of M8 (Lagoon Nebula) on August 14th
using a light pollution filter (CLS CCD Filter) with his modified Canon camera, through
an 8 inch f/4.6 Newtonian telescope. This is a stack of 5, 5 minute subs taken at ISO

1600 and processed in Photoshop CC.

Next Star Gazing: ONLINE! Special Events: Virtual Member
Saturday, September 19" at 7pm Hangout - ONLINE Mee}ling!

Join CCAS Officers Kent Wallace Saturday, September 247 at 8pm
and Aurora Lipper on a virtual tour An opportunity for CCAS members
of the night sky for the month of to connect and discuss all things
September! astronomy!

Connect here:

Connect here:
www.CentralCoastAstronomy.org/hangout

www.CentralCoastAstronomy.org/stargaze



http://www.centralcoastastronomy.org/stargaze
http://www.centralcoastastronomy.org/hangout

Hand Crafted Pens by Glen Smeltzer
- Hand Crafted Pens

Pictured: Moon twist pens. Two in wood, and one in acrylic.

CCAS Officer Glen Smeltzer has been hand crafting fine ball point pens in
his home workshop for over a year, and is now offering special astronomy
themed pens for sale!

The pen barrels are fashioned from various woods and acrylics to create
custom writing instruments. The two designs being offered are the Moon
Twist Pen with the phases of the moon on the clip, and the Sculpted
Midnight Pen with images of the Moon and stars around the tip, center
band, and cap. Both pens operate with a twist of the barrels to extend or
retract the ink tip and use a Parker style refill available at most office supply
stores.

With either pen, the buyer could choose from a variety of exotic or domestic
woods. A portion of each sale will be donated back to The Central Coast
Astronomical Society. To see examples of the pens and the woods
available, and for more information or to place an order, visit
www.centralcoastastronomy.org/pens
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Next Stargazing: ONLINE! Invite friends!!

Saturday, September 19" at 7pm

CCAS Astronomer Kent Wallace and president Aurora Lipper will be taking
you on a tour of the night sky so you can stargaze right from home!

Il be like going to a planetarium except it’s from your computer screen at
home. We will focus on how to find naked-eye and binocular objects in the
night sky, and you’ll be able to interact and ask questions as we go along.

September I9th, 2020 at 7pm Pacific

i
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Free
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VIRTUAL STARGAZING

Hosted by Central Coast Astronomical Society

When we’re done, go outside and look up, and you'll be able to not only
find objects but also understand what you're looking at. Check our website
for all the details:

www.CentralCoastAstronomy.org/stargaze
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The Moon Is Rusting, and Researchers

Want to Know Why
by NASA / JPL

The blue areas in this composite image from the Moon Mineralogy Mapper (M3) aboard the
Indian Space Research Organization's Chandrayaan-1 orbiter show water concentrated at the
Moon's poles. Homing in on the spectra of rocks there, researcher found signs of hematite, a

form of rust. Credit: ISRO/NASA/JPL-Caltech/Brown University/USGS
the Moon's surface in 2008. Lead

Mars has long been known for its rust.

Iron on its surface, combined with
water and oxygen from the ancient
past, give the Red Planet its hue. But
scientists were recently surprised to
find evidence that our airless Moon
has rust on it as well.

A new paper in Science Advances
reviews data from the Indian Space
Research Organization's
Chandrayaan-1 orbiter, which
discovered water ice and mapped out
a variety of minerals while surveying
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author Shuai Li of the University of
Hawaii has studied that water
extensively in data from Chandrayaan-
1's Moon Mineralogy Mapper
instrument, or M*, which was built by
NASA's Jet Propulsion Laboratory in
Southern California. Water interacts
with rock to produce a diversity of
minerals, and M* detected spectra - or
light reflected off surfaces - that
revealed the Moon's poles had a very
different composition than the rest of it.

www.CentralCoastAstronomy.org



Metal Mystery

The mystery starts with the solar wind,
a stream of charged particles that
flows out from the Sun, bombarding
Earth and the Moon with hydrogen.
Hydrogen makes it harder for hematite
to form. It's what is known as a
reducer, meaning it adds electrons to
the materials it interacts with. That's
the opposite of what is needed to
make hematite: For iron to rust, it
requires an oxidizer, which removes
electrons. And while the Earth has a
magnetic field shielding it from this
hydrogen, the Moon does not.

"It's very puzzling," Li said. "The Moon
is a terrible environment for hematite
to form in." So he turned to JPL
scientists Abigail Fraeman and Vivian
Sun to help poke at M*s data and
confirm his discovery of hematite.

"At first, | totally didn't believe it. It
shouldn't exist based on the conditions
present on the Moon," Fraeman said.
"But since we discovered water on the
Moon, people have been speculating
that there could be a greater variety of
minerals than we realize if that water
had reacted with rocks."

After taking a close look, Fraeman and
Sun became convinced M*'s data does
indeed indicate the presence of
hematite at the lunar poles. "In the
end, the spectra were convincingly
hematite-bearing, and there needed to
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be an explanation for why it's on the
Moon," Sun said.

Three Key Ingredients

Their paper offers a three-pronged
model to explain how rust might form
in such an environment. For starters,
while the Moon lacks an atmosphere,
it is in fact home to trace amounts of
oxygen. The source of that oxygen:
our planet. Earth's magnetic field trails
behind the planet like a windsock. In
2007, Japan's Kaguya orbiter
discovered that oxygen from Earth's
upper atmosphere can hitch a ride on
this trailing magnetotail, as it's officially
known, traveling the 239,000 miles
(385,00 kilometers) to the Moon.

That discovery fits with data from M3,
which found more hematite on the
Moon's Earth-facing near side than on
its far side. "This suggested that
Earth's oxygen could be driving the
formation of hematite," Li said. The
Moon has been inching away from
Earth for billions of years, so it's also
possible that more oxygen hopped
across this rift when the two were
closer in the ancient past.

Then there's the matter of all that
hydrogen being delivered by the solar
wind. As a reducer, hydrogen should
prevent oxidation from occurring. But
Earth's magnetotail has a mediating
effect. Besides ferrying oxygen to the
Moon from our home planet, it also
blocks over 99% of the solar wind

www.CentralCoastAstronomy.org



during certain periods of the Moon's
orbit (specifically, whenever it's in the
full Moon phase). That opens
occasional windows during the lunar
cycle when rust can form.

The third piece of the puzzle is water.
While most of the Moon is bone dry,
water ice can be found in shadowed
lunar craters on the Moon's far side.
But the hematite was detected far from
that ice. The paper instead focuses on
water molecules found in the lunar
surface. Li proposes that fast-moving
dust particles that regularly pelt the
Moon could release these surface-
borne water molecules, mixing them
with iron in the lunar soil. Heat from
these impacts could increase the
oxidation rate; the dust particles
themselves may also be carrying
water molecules, implanting them into
the surface so that they mix with iron.
During just the right moments -
namely, when the Moon is shielded
from the solar wind and oxygen is
present - a rust-inducing chemical
reaction could occur.

More data is needed to determine
exactly how the water is interacting
with rock. That data could also help
explain another mystery: why smaller
guantities of hematite are also forming
on the far side of the Moon, where the
Earth's oxygen shouldn't be able to
reach it.
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More Science to Come

Fraeman said this model may also
explain hematite found on other airless
bodies like asteroids. "It could be that
little bits of water and the impact of
dust particles are allowing iron in these
bodies to rust," she said.

Li noted that it's an exciting time for
lunar science. Almost 50 years since
the last Apollo landing, the Moon is a
major destination again. NASA plans
to send dozens of new instruments
and technology experiments to study
the Moon beginning next year,
followed by human missions beginning
in 2024 all as part of the Artemis
program.

JPL is also building a new version of
M3 for an orbiter called Lunar
Trailblazer. One of its instruments, the
High-resolution Volatiles and Minerals
Moon Mapper (HVM3), will be
mapping water ice in permanently
shadowed craters on the Moon, and
may be able to reveal new details
about hematite as well.

"l think these results indicate that there
are more complex chemical processes
happening in our solar system than
have been previously recognized,"
Sun said. "We can understand them
better by sending future missions to
the Moon to test these hypotheses."
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CCAS Contacts

President Aurora Lipper
Vice President Lee Coombs
Vice President Tom Frey

Treasurer Lee Coombs
Secretary Linnea Fritch
Outreach Glen Smeltzer & Scott McMillian

Communication Brian Cox

CCAS Information

Founded in 1979, the Central Coast Astronomical Society (CCAS) is an
association of people who share a common interest in astronomy and
related sciences.

Central Coast Astronomical Society

PO Box 1415

San Luis Obispo, CA 93406

Website: www.centralcoastastronomy.org

Facebook: www.facebook.com/CentralCoastAstronomicalSociety

CCAS Member Scott Beer took this image of the Moon
through a layer of smoke on the morning of September 9th
from Templeton, CA.
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