I met in the street a very poor young man who was in love.
His hat was old, his coat worn, his cloak was out at the
elbows, the water passed through his shoes, and the stars through his soul.
Victor Hugo

NTS
EVE AILS
B
U
CL
DET
UAL E FOR
T
R
VI EBSIT
W
SEE

nightwatch

Volume 42 Number 7

July 2022

MEMORIAL FOR LEE COLLINS
Many of you may have already heard of Lee Collins' passing on December 14, 2021. Lee will be profoundly missed, as he
touched so many of our lives with his kind nature, intellect and wit.
Please join us as we gather to remember Lee, and share stories, poetry, and song.
Date: Sunday, July 24, 2022

NOTE CHANGE OF TIME

Time: 3:00 p.m
Location:

Unitarian Universalist Church
9195 Monte Vista Avenue
Montclair, CA 91763

An early dinner will be served following the memorial.
Please contact Claire at pvaanightwatch@gmail.com if you'd like to contact the Memorial organizer or let her know you'll be
attending so I can connect you.

Club Events Calendar
July 15
July 30

General Meeting Chris Burns
“Hubble’s Troublesome Constant”
Star Party – GMARS

Aug 3
Aug 12
Aug 27
Aug 31

Board Meeting
General Meeting (presentation: TBD)
Star Party – TBD
Board Meeting

Sep 3
Sep 9
Sep 24
Sept 28

Star Party in the Park
General Meeting (presentation: TBD)
Star Party – GMARS
Board Meeting

Oct 7
Oct 22
Oct 26

General Meeting (presentation: TBD)
Star Party – TBD
Board Meeting

Nov 4
Nov 19
Nov 26

General Meeting (presentation: TBD)
Star Party – TBD
Star Party in the Park

Nov 30

Board Meeting

Dec 3

Christmas Party
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Grand Canyon Star Party 2022
Much to the delight of all who put it on and those who attended, the GCSP was an enthusiastically back in person event this year
– with between 700 and 900 in attendance during all but one of the 8 nights of the Star Party, which ran from June 18-25, 2022. An
astronomical slide show and lecture was held outside the South Rim Visitor‘s Center each night at 8 PM, followed by viewing in the
parking lots behind the Center from 9-11 PM. Your Club was well represented among those putting on the event as Ludd and Robin
Trozpek, Bob Akers, and I joined friends met during our attendance in 2018 and 2019 along with some folks new to the Star Party
this year. The GCSP as it happens now has been held for 32 years and is organized by the Tucson Amateur Astronomy Association
(or T-Triple A for short). In 1991, during the first anniversary of a member‘s honeymoon at the Canyon, it was noticed that a
telescope set up during the day or at night soon gathered a crowd, so a public event was planned. The TAAA now works with the
National Park Service and their Rangers and turned that experience into the well-publicized and attended event that it is today.
Amateurs from around the country and sometimes the world bring their scopes to share with the public during the week around the
new moon in June. This year saw between 30 and 60 scopes, binoculars, and image processing laptops during the evening (along
with a few solar observers during the day), sharing the night sky with people from around the world. My informal survey showed we
spoke to people from at least 20 countries: Germany, Indonesia, Italy, Mexico, Australia, France, Singapore, Scotland, Netherlands,
Sweden, Korea, Spain, Thailand, Brazil, Norway, Belgium, Argentina, Switzerland, Canada, and Russia.
The rest of the story of PVAA at the Grand Canyon is told in photos.
Claire Stover

nightwatch

Page 3

Here is what astronomers get up to during the day.
You‘ll see that everything and everyone needs to recharge so they are ready for the next time they are called into service.
Ludd sets up his binoculars, Mike Magras his 14‖ Celestron Edge.
Robin is an officially outfitted Star Guide. Her job is to welcome the public to the event, pass out the wonderful and
informative GCSP Sky Guide prepared by Ludd, and to be totally visible to everyone both during the day and after dark. What you
don‘t see in this shot is the red light collar that glowed around her neck after dark—Saturn‘s ring I like to call it. Over 1000 of the
guides were distributed during the evening lecture, on shuttle busses, and on the scope field—a great souvenir from the GCSP.
The bottom panorama is the Popsicle Party, held each night for us to meet the evening‘s presenter and to update astronomers
about the night‘s activities. And there were ice pops for all!
Image Credit: Claire Stover, Mike Magras, and Robin Trozpek
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Left—California Condor V9 is a female
born 4/3/17 in Portland
and released 10/23/18
Right—Condor E3 is a male
hatched 5/24/06 in LA that was
parent raised and released 10/8/07
Image Credit: Bruce Collins

Extraordinary efforts can be taken to get
the perfect photo. I title this one ―Claire
risks her life to photograph Ludd risking
his life to photograph a Yucca flower.‖ The
other shot, of course, shows what all the
fuss is about.

A trip to the canyon isn‘t complete without seeing the iconic mules, who ferry ―lucky‖ tourists to the bottom of the
Canyon and more importantly back up again.
Bob and Claire channel early Native American cliff dwellers.
Image credits: Robin Trozpek, Ludd Trozpek, and Claire Stover
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The evening activities were cancelled one night
as nearby thunderstorms and frequent lightning
strikes were too close to the telescope field.
All was not lost though as a few intrepid
astronomers were joined by couple of early rising
members of the public to enjoy planet viewing from
1-4am.
We hunkered down in inside tents and in
buildings during a 1-2 hour rainstorm during the
day. The only casualty was soggy camp chairs set
out to day after the rain stopped.
Image credit: Robin Trozpek and Claire Stover
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Eating in camp can be a laborious process for the unprepared. Staring up stoves, making sure there is fresh
ice in the cooler so food doesn‘t go bad, remembering all the cooking and eating utensils, finding out where is
the cooking oil anyway… Thanks to a nearby market with some ready to eat foods and the stellar cooking
skills of Wendy Margas, we ate very well outdoors.
And lest you think we roughed it the whole week, you can see Bruce, Bob, Robin, Ludd, Wendy, Mike, and
Claire enjoying some fine dining at Yavapi Tavern and the El Tovar Dining Room
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Mike prepares his scope for a
night of viewing and as people
leave the scope field, they are
encouraged to come back net year.

And here is a shot of why we are all at Grand Canyon—stunning views of the night sky!
Image Credit: Ludd Trozpek
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PVAA General Meeting June 17th, 2022
After our elections for officers and board members – in
which everyone was re-elected – we were treated to a
presentation of the Apollo 13 mission by Ken Elchert. Ken is a
retired NASA engineer and published book author. Ken is also
an active member of the Pomona Valley Amateur Astronomers.
Ken started his presentation going over the Apollo 13‘s
mission patch. The patch did not include the astronauts‘ names,
only the 2nd patch not to have the names of the astronauts.
Apollo 11 also did not include the names of the astronauts.
Apollo 13 was the first Apollo mission dedicated to science. On
the patch it has the Latin words: EX LUNA, SCIENTIA which
means ‗From the moon, knowledge.‘
The call sign for the Command Module was ‗Odyssey‘, and
the Lunar Module‘s call sign was ‗Aquarius‘. Odyssey was
chosen for the book by Homer and the recent movie 2001: A
Space Odyssey, based on a short story by Arthur C. Clarke.
Mission Commander Jim Lovell like the word and its definition:
‗a long voyage with many changes of fortune.‘ The call sign for
the Lunar Module was ‗Aquarius‘ – Latin for ‗bringer of water‘
– not the popular song ‗The Age of Aquarius‘ by the 5 th
Dimension.
The original crew was Commander James Lovell Jr.,
Command Module Pilot Thomas Mattingly II, and Lunar
Module Pilot Fred Haise Jr. But both the Primary and backup
crews were exposed to the German Measles. Ken Mattingly
never had the measles, so he was at risk of coming down with
the measles during the mission. They couldn‘t swap crews
because Lunar Module Pilot Charles Duke of the backup crew
never had the measles either. So, they swapped Command
Module pilots, and John Swigert became part of the primary
crew two days before launch.
The mission objectives were to perform a selenological
inspection, survey, and sampling of the Fra Mauro Formation,
which was their landing site. They were to deploy the Apollo
Lunar Surface Experiments Package (ALSEP); further develop
man‘s capabilities in the lunar environment; and obtain
photographs of candidate exploration sites.
Apollo 13 launched at 2:13pm EST on April 11,1970. During
the launch, the center engine of the second stage cut off 2
minutes 12.4 seconds early, requiring the remaining 4 second
stage engines to burn longer to make up the thrust loss. After
getting into Earth orbit, and checking everything out, they did a
trans-lunar injection (TLI) burn to take them to the moon. They
then did another burn. After this burn they no longer had a freereturn trajectory. Then 54 hours 53 minutes and 53 seconds into
the mission oxygen tank #2 exploded during a stir of the tank.
The explosion was equivalent to 7 pounds of TNT. This caused
then outer skin of panel #4 to be blown off, the spacecraft to
rotate wildly, and the RCS thrusters to fire to restore the proper
attitude. The spacecraft‘s velocity changed by .5 ft/sec. The
panel that blew off hit the high-gain antenna, which interrupted
telemetry for 1.8 seconds. Fuel cell #1 and 3 failed 2.5 minutes
after the explosion. Fuel cell #2 keep going for 2 more hours.
Various sensors were damaged and gave erroneous readings. The
venting of oxygen produced forces that were counteracted by
firing the RCS thrusters.

They immediately ruled out that it was instrumentation
failure, or an electrical anomaly. They then tried to get fuel cells
1 and 3 back online. Failing that, they disconnected both from
the bus. They then connected the CM‘s entry battery to bus A to
aid Fuel Cell 2 in supplying electrical power. 1 hour and 43
minutes after the explosion, it was decided to power up
Aquarius. The crew then moved into the LM. Odyssey was
powered down with just 15 minutes of life left in the last fuel
cell. The next 85 hours saw some of the most impressive
improvisational engineering of the 20th century. The Lunar
Module normally uses the power from the Service Module to
power up, so Aquarius could not be powered up. The large
batteries in the LM decent stage were essential to powering up
the LM‘s system. They were connected to the LM‘s power
distribution system via relays. These relays required power from
Odyssey that Odyssey could not provide, and the assent batteries
could not power the relays. The LM‘s ascent stage‘s batteries
were used, but they could only be used for a limited amount
time. This had never been done before. It took NASA engineers
about 30 minutes to create and transmit the list of instructions
that the astronauts had to do to power up Aquarius. It involved
between 10 to 15 switch throws and circuit breaker pulls. They
were now 205,000 miles (330,000 km) from Earth & 20 hours
from the moon.
All non-critical systems were turned off & energy
consumption was only 20% of normal. Normally Aquarius
pulled between 50 to 75 amps. It was powered down to 12 amps
for environmental control, guidance, communication, and water/
glycol cooling system. The cabin temperature dropped to 38
degrees in the lunar module and to 34 degrees in the command
module. Condensation formed on all the walls. The inertial
platform was never designed to handle extreme cold. It wasn‘t
known if it would ever work again. Aquarius was only designed
to keep 2 people alive for 45 hours, and now they had to make it
last for 87 hours for 3 people.
They had to manually transfer the alignment data from the
CM to the LM, and adjust it to be 180 degrees out, as the LM
was facing the CM head-to-head. When they tried to check their
current alignment using the stars, they found that that a debris
field had enveloped the spacecraft from the explosion, and they
could not reliably do that. They ended up using the Earth‘s
terminator & the moon.
The Soviet Premier Aleksey Kosygin sent four ships to the
planned back-up recovery area in the Indian Ocean. French and
British ships were sent to a possible recovery area in the Atlantic
Ocean. The American recovery ships were in the Pacific Ocean.
Gene Kranz, the lead flight director created 3 teams. Arnie
Aldrich headed the team for creating the master checklist for reentry procedures. William Peters‘ team was responsible for
making sure Aquarius lasted long enough to get back to Earth.
John Aaron‘s group would be devising how the systems would
be powered up, and in what order to get the CM up and running
to complete their decent through the atmosphere before the
batteries died.
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Option 1: Direct abort using the large SPS engine on the Service
Module.
1)Turn around on front side of the Moon
2) SPS engine may have been damaged.
3) 133 hours total mission time
4) SPS has large electrical power requirements
5) Splashdown in the Atlantic Ocean.
Option 2: Direct abort using the LM decent engine (LMDE).
1)Turn around on front side of the Moon
2) Jettison the SM and burn the LMDE until propellent
depletion – no provision for a subsequent midcourse
correction
3) This would expose the heat shield to cold space for 40
hours.
4) This was the quickest option – return to Earth in 2 ½
days (mission time 118 hours)
5) Splashdown in mid-Pacific where the US recovery
forces were deployed.
Option3: Go around the moon on a fee-return trajectory
1) One short burn using the LMDE to get on the freereturn trajectory.
2) Return to Earth in about 4 days (152-155 hours
mission time.)
3) This was the longest but simplest option.
4.) Very little margin – critical consumables might be
exhausted before reaching Earth.
5) Splashdown in the Indian Ocean.
Options 4 & 5: Go around the Moon an a free-return trajectory
and perform a TEI burn
1) This called for 2 burns: return to free-return trajectory
and the Trans Earth Injection
Option 4 uses the SPS engine for the TEI, which may be
damaged
Option 5 The LMDE was not expected to be fired more than
once, and the risk was unknown. It was never designed
to be used for a TEI.
1) Return to Earth in 3 ½ days (Total mission time of 142
hrs. 40 min)
2) Splashdown in the Pacific Ocean where the primary
recovery forces were deployed.
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They went with option 5 with the LMDE doing the work of
two burns.
They were actually lucky that the explosion didn‘t happen
after the LM had departed for the Moon‘s surface.
Another problem was that the LM‘s Lithium Hydroxide
canisters used to remove the CO2 were saturated. The LM used
round canisters while the CM used square ones. The NASA
engineers needed to figure out how to make the square canisters
fit in the round fittings.
Another thing that had to be done was for IBM to write a
program to calculate how long the LM‘s engine would need to
burn to get them back on the Free-return trajectory. They did
with more than an hour to spare. This trajectory also took them
further away from Earth than anyone else. This record still
stands. (As of 7/12/22) They were 248,655 miles or 400,171 km
above the Earth‘s surface.
After the TEI burn, they shut down the LM navigation
system because it used a lot of power. Now they were going to
coast the rest of the way with only manual correction burns to
go. Jim Lovell used the Earth‘s terminator lined up with the
Landing Point Designator markings on the LM window to
control the yaw. Fred Haise placed the Sun in the upper portion
of the Alignment Optical Telescope and controlled the pitch.
Jack Swigert used his OMEGA Speedmaster Professional watch
to time the burn. The burn lasted for 14 seconds. This changed
the velocity by 7.8 ft/sec. It steepened the flight path angle to
6.52 degrees. They had to do another correction burn using the
LM RCS thrusters because a water leak was pushing them off
course.
The blackout on re-entry lasted one minute and 27 seconds
longer than usual and splashed down only one mile away from
the target. The crew lost 31.5 lbs. in weight, and Ken Mattingly
never got the measles.
Gary Thompson
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Another Look July, 2022
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Dave Phelps

PVAA Officers and Board

Officers
President …..... Mathew Wedel .....
909-767-9851
Vice President .. Joe Hillberg .........
909-949-3650
Secretary ...... position is currently open
Treasurer .......... Gary Thompson .......
909-935-5509

Board
Jim Bridgewater (2022)........................
909-599-7123
Richard Wismer(2022) ...............................
Ron Hoekwater (2023).........................
909-706-7453
Jay Zacks (2023) ………………….
Directors
Membership / Publicity....Gary Thompson . 909-935-5509
Outreach .......... Jeff Schroeder ...........
909-758-1840
Programs .......... Ron Hoekwater ........
909-391-1943
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M20 - the Trifid Nebula
The most recent new moon was Tuesday, June 28, meaning
there was a two-weekend opportunity for imaging at the dark
site. We were on vacation for the first weekend, but since the
July 4th weekend was the second dark weekend, we got an extra
day of imaging – so three days over a long weekend vs four days
over two weekends – that‘s almost an even trade. The nights of
July 1, 2, and 3 were great for imaging, cool and clear with
practically no wind.
I had two targets for the weekend, but both seemed pretty
faint. Then I realized that I didn‘t have a good image of my
favorite nebula, M20, the Trifid Nebula. My previous attempts
were either poorly focused, poorly guided, or shot through high
clouds. I first saw an image of it on the cover of my college
astronomy textbook and immediately fell for the color contrast.
The pinkish part of the nebula is from hydrogen emission
excited by UV radiation from the newly formed, bright stars in
center. The blue region is from starlight reflecting off nearby
dust, presumable from the same stars. Then there are the dark
nebulae that form the three lobes from which the nebula gets its
name. (I always think it looks like four lobes, but perhaps when
viewed by eye in a telescope only three lobes are seen.) All of
this seemingly floats in a sea of dense stars, dark regions
relatively free of stars, and clouds of glowing hydrogen. It has
everything going for it!
The Trifid Nebula lies in Sagittarius, toward the Milky
Way‘s galactic center. Discovered in 1764 by Charles Messier,
the nebula is about 4,100 light years from Earth. It has a
diameter of about 42 light years and spans 28 arcminutes of the
sky. Overall, the Nebula shines at magnitude 6.3, just outside
the range of being visible to the naked eye. Magnitude 6.5 NGC
6531, dimmer than the Trifid, is the bright, open cluster of stars
above and to the left (northeast) of the Trifid. This cluster is
also known as M21 and was discovered by Messier, not
surprisingly, on the same night as the
Trifid. While close to the Trifid Nebula at
about 3,900 light years distant, M21 is not
associated with it and consists of about
100 stars, all about 6.6 million years old.
This image is an L(HaR)GB image
created from 260 2-minute luminance
frames, 19 5-minute red frames, 18 5minute green and blue frames, and 12 5minute hydrogen-alpha frames for a total

of 14 hours and 15 minutes of data collected over the evenings
of July 1-3. Each was calibrated with 21 corresponding dark,
flat, and flat dark frames. To create the image, I started with
several weighted combinations of red and Ha. I combined each
of them with the green and blue frames until I found the
combination I liked, 80%
Ha and 20% red. At that point, I removed the stars from the
color image and increased the contrast of the image while
brightening it. I then cleaned up the noise and added the stars
back to create an (HaR)GB image and set it aside for later. I
removed the stars from the luminance frame and gave it the
same treatment as the color image. After the stars were put back
into the luminance image, it was combined with the color image
to make the L(HaR)GB version. You might recall that this is
done because the fine detail is in the luminance channel. Color
saturation was increased and the image was stretched a little
more before being transferred to Photoshop. From there, I
removed more background noise and sharpened the Trifid
Nebula only.
At this point, I decided the stars were
overwhelming the image, so a couple of iterations of star
reduction to reduce the star size resulted in the final version.
For my taste, I like the high contrast between the nebula and
the dark sky in the upper part of the image. I hope you like it,
too!
Until next month, clear skies!
Ron Ugolick
https://www.astrobin.com/users/ruccdu/
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