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It’s Unfolded
The pieces are in place. The James
Webb Space Telescope is all put together.
The final wing of three mirrors neatly
unfolded from its origami inspired
packaging in the shroud that protected it
while going through the atmosphere. It is
now in its unfolded glory. This is the largest
space telescope ever built. It covers an area
as large as three tennis courts. The 18
golden hexagon shaped mirrors have come
into its array perfectly. Now comes the final
positioning of the mirrors from its start
positions that kept them safe during launch.
It is believed that that will be done by the
20th of January.
By the 24th or 25 the JWST will be
starting to orbit the L2 position at 1 million
miles on the outer side of the Earth’s orbit
facing away from the sun.
While the JWST cools down to just
above absolute zero, the calibration of the
science instruments takes place. There will
be testing of the instruments. The first days
of real science will be in June or July.
Hopefully in June.
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JWST has enough fuel for twenty years.
Who knows, in twenty years we may be
able to send a robotic service vehicle and
refuel it.
Maybe a test of the robotic service
vehicle will be to repair and update the
Hubble scope orbiting Earth. Sure would be
a sad day when Hubble goes out of service.
It would leave a hole in the electromagnetic
spectrum that we cover so well now.
We cover x-rays, gamma rays, infrared,
and radio waves. Why leave a hole in
visible light that we see.
The JWST will give us a look through
the dust that blocks the visible light we see
and will give unprecedented views to the
very early universe. We will be able to see
cooler and fainter stars. The atmospheres of
exoplanets hopefully will be revealed and
maybe find an Earth 2.0 somewhere out
there.
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Every Day is a Star Filled Day,
Every Night is a Starry Night
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In the sky
with
Diamonds

Yes, there is really 'diamond rain' on Uranus
and Neptune.
By Paul Sutter – Space.com

The ice giants Uranus and Neptune don't get nearly enough press; all the attention goes to
their larger siblings, mighty Jupiter and magnificent Saturn.
At first glance, Uranus and Neptune are just bland, boring balls of uninteresting molecules.
But hiding beneath the outer layers of those worlds, there may be something spectacular: a
constant rain of diamonds.
"ice giants" may conjure the image of a Tolkien-esque creature, but it's the name
astronomers use to categorize the outermost planets of the solar system, Uranus and Neptune.
Confusingly, though, the name has nothing to do with ice in the sense you would normally
recognize it — as in, say, ice cubes in your drink. The distinction comes from what these planets
are made of. The gas giants of the system, Jupiter and Saturn, are made almost entirely of gas:
hydrogen and helium. It's through the rapid accretion of those elements that these huge planets
managed to swell to their current size.
In contrast, Uranus and Neptune are made mostly of water, ammonia, and methane.
Astronomers commonly call these molecules "ices," but there really isn't a good reason for it,
except that when the planets first formed, those elements were likely in solid form.

Into the (not so) icy depths
Deep beneath the green or blue cloud tops of Uranus and Neptune, there's a lot of water,
ammonia, and methane. But these ice giants likely have rocky cores surrounded by elements that
are probably compressed into exotic quantum states. At some point, that quantum weirdness
transitions into a super-pressurized "soup" that generally thins out the closer you get to the
surface.
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But truth be told, we don't know a lot about the interiors of the ice giants. The last time we
got close-up data of those two worlds was three decades ago, when Voyager 2 whizzed by in its
historic mission.
Since then, Jupiter and Saturn have played host to multiple orbiting probes, yet our views of
Uranus and Neptune have been limited to telescope observations.
To try to understand what's inside those planets, astronomers and planetary scientists have
to take that meager data and combine it with laboratory experiments that try to replicate the
conditions of those planets' interiors. Plus, they use some good old-fashioned math — a lot of it.
Mathematical modeling helps astronomers understand what's happening in a given situation
based on limited data.
And it's through that combination of mathematical modeling and laboratory experiments
that we realized Uranus and Neptune might have so-called diamond rain.

It's Raining Diamonds
The idea of diamond rain was first proposed before the Voyager 2 mission which launched
in 1977. The reasoning was pretty simple: We know what Uranus and Neptune are made of, and
we know that stuff gets hotter and denser the deeper into a planet you go. The mathematical
modeling helps fill in the details, like that the innermost regions of the mantles of these planets
likely have temperatures somewhere around 7,000 kelvins (12,140 degrees Fahrenheit, or 6,727
degrees Celsius) and pressures 6 million times that of Earth's atmosphere.
Those same models tell us that the outermost layers of the mantles are somewhat cooler —
2,000 K (3,140 F or 1,727 C — and somewhat less intensely pressurized (200,000 times Earth's
atmospheric pressure). And so, it's natural to ask: What happens to water, ammonia and methane
at those kinds of temperatures and pressures?
With methane, in particular, the intense pressures can break the molecule apart, releasing
the carbon. The carbon then finds its brethren, forming long chains. The long chains then
squeeze together to form crystalline patterns like diamonds.
The dense diamond formations then drop through the layers of the mantle until it gets too
hot, where they vaporize and float back up and repeat the cycle — hence the term "diamond
rain."

Lab-grown diamonds
The best way to validate this idea would be to send a spacecraft to Uranus or Neptune. That
won't be an option anytime soon, so we have to go with the second-best way: laboratory
experiments.
On Earth, we can shoot powerful lasers at targets to very briefly replicate the temperatures
and pressures found inside the ice giants. One experiment with polystyrene (aka Styrofoam) was
able to make nano-sized diamonds. No, Uranus and Neptune don't contain vast quantities of
polystyrene, but the plastic was much easier than methane to handle in the laboratory and,
presumably, behaves very similarly.
Also, Uranus and Neptune can keep up those pressures for a lot longer than a laboratory
laser, so the diamonds could presumably grow to be a lot larger than nano-sized.
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The end result? Based on everything we know about the composition of the ice giants, their
internal structures, results from laboratory experiments and our mathematical modeling,
diamond rain is a very real thing.

Minutes of the December Meeting
The FoG December meeting was switched to the Christmas Potluck and White Elephant Gift
Exchange at Gruber's beautifully decorated home with Diana and Ted hosting on Sunday
afternoon Dec. 5th. Those attending included: Steve & Steph Foster, Becky Kent, Steve &
Karen Powell, Sue Piper, Hakkaya Suttlin, and Mark & Karen Thorson. In lieu of the business
meeting and Sky Report, we distributed "The Astronomer's Christmas Wish List for Toys and
Books". Greg Smith prepared that list for our program; but unfortunately, was absent because of
illness. We did not discuss pending plans for the Solstice Lantern Walk at Lake Sacajawea
scheduled 12/18/2021. Everyone enjoyed the delicious food with Gruber's hospitality, the gift
exchange, and our comradery. Please see some selected photos that I emailed to Greg.
The January 19th, 2022, FoG meeting will be via Zoom because of RAL policy and
COVID precautions (hosted by Mark). The January astronomy program will be presented by
Steve Powell discussing the "J.W. Space Telescope" (with Mark's AV sharing).

 January 2022 Meeting 
DATE:
TIME
PLACE:

Wednesday January 19, 2022
7 pm
Zoom , at your own home.

PROGRAM: The James Webb Space Telescope. Steve Powel presenting.
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The Star Report is posted on the clubs website: 1. It is listed in the blog portion of the
website.
Moon Phases:
Full: - Jan. 17, Mon 03:51 PM 3rd Qtr. :Jan. 25, Tue 05:42 AM New: Jan. 31, Mon 09:49 PM

1st Qtr. Feb. 8, Tue 05:51 AM

Full Feb. 16, Wed 08:59 AM

End of twilight - when the brightest stars start to come out.
Wed Nov 17 5:10pm
Sun Nov 28 5:02pm
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Ted Gruber

NEWSLETTER ED.

Greg Smith

ALCOR

Tom Meek

Next Month’s
Newsletter Deadline
The deadline for items in
next month’s newsletter is:

Wednesday: seven
days before next meeting.
Please feel free to send in
your thoughts and experiences
about your astronomical
adventures.
Submit your material by E-mail
to: grlyth@msn.com
grlyth@msn.com

Greg Smith
1622 22ndAve
Longview, WA
98632
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