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President’s Corner
Hello All,
We sent 2018 out with a
bang. Our solstice Think
& Drink event at the
Cleveland Museum of
Natural History was a
raging success. I’m told
we had over 1000
attendees. We were all
kept busy teaching
about the solstice,
answering questions about the club and its
activities, and handing out literature. Russ Swaney,
Marty Mullet, Steve Fishman and I were busy
talking with enthusiastic folks for hours without
respite. My thanks, gentlemen, for your efforts! I
am hopeful that we will see a few of these fresh
young faces join us soon. I found it reassuring that
there are so many people who profess an interest in
astronomy, and a desire to learn more. If we had a
similar such event a bit closer to home, I’m certain
it would swell our club ranks.
I hope the new year is as successful as the last for
our club. I am excited by the projects and plans that
are in the works. I also am hoping for a safe and
prosperous New Year for each of you, personally.
Please help keep our meetings and our newsletter
fun and interesting: write an article, take a photo,
(Continued on Page 2)
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President’s Corner
(Continued from Page 1)
tell us about your observing session, teach us something, give a talk, do a product review with
show & tell, or do a journal article review. Larry Borros has generously volunteered to
present at the February meeting, and Chris Powell has approached me with an idea he has for
a talk. Thank you, gentlemen!
The rest of the year is open. If you would like help with ideas or technical assistance, feel free
to ask me or another officer or member. If you are a bit shy, remember: we are ‘family’ – its
‘OK’ to fall flat on your face in front of us. We are all eager to see the best in your work, and
will be grateful that you put in the effort. Nobody is looking to be judgmental of our fellow
astronomers! The likelihood is that, despite fears to the contrary, your presentation will be a
hit! After all, we are all here to share our common wonder at the universe, and shed new light
on the dark mysteries of space.

TEACH, STUDY, MAKE, OBSERVE.
Editor’s Note:
George asked me to also mention the three people who were presented awards at the
December CVAS Meeting. These were:
● Poetry Contest:

Bob Hunt (see the Fall 2018 Valley Skywatcher, Volume 56-1)

● Above and Beyond Awards:
● Backbone Award:

Russ Swaney and Ron Baker

Marty Mullet (past President of CVAS)
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Observer’s Log #1
Gus Saikaly
The early morning of December 17, 2018 between 4 and 6 AM the sky was
clear and the temperature very bearable for that time of year in South
Ashtabula County. I was up to see and hopefully snap a picture or two of
Comet 46P/Wirtanen. Few days earlier I had viewed it with 10x50 Celestron
binoculars and found it to be, as described in the journals, to be diffuse and
large, but no tail. Yet the excitement it generated got me up on December 17
(with a Panasonic Lumix G7 Micro four thirds camera, and a cheap but fast
25mm, F1.7 lens) hoping a surprise repeat of a Hale-Bopp! Hale-Bopp it
wasn’t but the excitement was there. Following the guidance of published
locations I found it between Pleiades and Aldebaran, the first order star of
the Taurus constellation. The first couple of pictures at 13 second exposure
did not do it. So I took half a dozen pictures and stacked them with the help
of “Sequator”, a free stacking program. What you see is the result.
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Observer’s Log #2

Steve Fishman
Northeast Ohio has the unfortunate pattern of excessive cloud
cover, especially during the winter months. So, when a naked-eye
comet in December followed a month later by a total lunar eclipse
are coming, you take what you can get.
Fortunately, we had two observing opportunities for Comet Wirtanen during its close
approach to us in mid-December. 46P/Wirtanen is a short-period comet with a current orbital
period of 5.4 years. On December 16, 2018, it was 7,190,000 miles away giving us the
brightest close approach in 20 years at magnitude 4.2.
The evening of December 13 was clear so I drove to the shelter house parking lot at South
Chagrin reservation to view and photograph the comet. With a temperature in the upper 30’s,
high humidity and near 1st quarter moon, the sky transparency wasn’t great. However, I was
able to easily see the comet in 10 x 70 binoculars. It was occasionally visible naked eye with
averted vision. Not impressive compared to comets Hale-Bopp and Hyakutake in the late
1990’s, but another one to add to the list.
I took about 100 photos with my digital camera. The accompanying picture (next page,
rotated 90 degrees counter-clockwise - Editor) is a stack of 14 photos taken over a 3 minute
period starting at 7:22 PM. Much thanks and appreciation to CVAS member Russ Swaney
for the stacking and processing to enhance the comet image. That’s the Pleiades in the upper
left corner.
One other item to note about this photo. Astrophotos periodically scrape up unwelcome
intruders such as airplanes. In fact, all 14 of these photos picked up the same intruder. Below
the comet at the bottom is a short “line”. Notice that it traverses the photo running to the right
at the 2 o’clock position. I’m guessing it was a satellite many thousands of miles from us, not
quite in a geo-stationary orbit, but far enough away to move very slowly through each of the
14 photos.
December 18 was also clear with better weather. However, a gibbous moon washed out the
comet, making it harder to observe and photograph. As for the January 20 total lunar eclipse,
Northeast Ohio came thru again. Best we could do was watching the snow squalls coming and
going with periodic glimpses of the incoming partial phase. Should have driven to Toledo
where it was clear. Let’s hope for better weather for the 2019 Messier Marathon.
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Comet 46P/Wirtanen by Steve Fishman

Observer’s Log #2
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Observer’s Log #3
George Trimble
Attached are some photos I took in December on one dry, crystal clear night. Aside from
the moon, I captured the Trapezium Cluster in the Orion Nebula. Photos were taken with
my IPhone using an adapter that mounts over the eyepiece. This technique is known as
the afocal method. The adapter is shown below, and is $12.99 on Amazon. Photos were
taken with my homemade, 10” f/10 Dobsonian reflector.
Editor: Original lunar photo on next page. Below is an annotated version with
landmarks identified from “The Earth’s Moon”, The National Geographic Magazine,
1969
South

00 Longitude
West

North
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Observer’s Log #3
Lunar Surface, Western Hemisphere
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Observer’s Log #3
The Trapezium or Orion Trapezium Cluster, also known by its Bayer designation of Theta1Orionis, is a tight
open cluster of stars in the heart of the Orion Nebula, in the constellation of Orion. It was discovered by
Galileo Galilei. On February 4, 1617 he sketched three of the stars (A, C, D), but missed the surrounding
nebulosity.
Wikipedia contributors. "Trapezium Cluster." Wikipedia, The Free Encyclopedia. Wikipedia, The Free
Encyclopedia, 11 Mar. 2018. Web. 2 Jan. 2019.

Trapezium Cluster in the Orion Nebula
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Observer’s Log #3

Vankey Cellphone Telescope Adapter Mount
● With this universal cellphone telescope adapter, connect your phone with your telescope or microscope.
● Large Width Range: 55-85 mm / 2.16-3.35 inch.
● Fit for iPhone X/8/8 Plus/7/7 Plus/6/6s/6 Plus/5/5s, Samsung Galaxy S9/S8/S7/S6/S6/S5, Note 9/8/7/6/5,
Sony, LG, HTC, Oneplus, and many other brands.
● Eyepiece Size: The phone scope mount works with microscope, telescope, binoculars, monocular, spotting
scope. The eyepiece outer diameter range: 22-44 mm / 0.86-1.73 inch.
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CVAS Messier Marathon 2019
Joe Masar

Chagrin Valley Astronomical Society
Messier Marathon 2019
What:

A Messier marathon is an attempt, usually organized by amateur
astronomers, to find as many Messier objects as possible during one
night. The Messier catalogue was compiled by French
astronomer Charles Messier during the late 18th century and consists
of 110 relatively bright deep-sky objects (galaxies, nebulae, and star
clusters).

Where:

Observatory Park

When:

First 2 weekends in March (last weekend if those 2 get clouded out)

Time:

6:30pm

Mission: Observe, at least, 25 Messier Objects (40 viewable before 11:30pm)
Telescopes:
The 25.5” Oberle telescope
One 16” Dobsonian telescope
One 14” SCT telescope
Two 10” telescopes
Members and public encouraged to bring their own equipment

The Valley Skywatcher * Winter 2019 * Volume 56-1 * Page 10

CVAS Messier Marathon 2019
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CVAS Messier Marathon 2019
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Notes & News

● Winter Solstice Think & Drink Event at the Cleveland Museum of Natural History
George Trimble forwarded this message from Courtney Freyhof from the Cleveland Museum of Natural
History (see also the President’s Corner this issue):
“Hello Everyone, Sorry for the delay but I wanted to extend a huge thank you to everyone for helping
with the December “Think and Drink” event. We had a great turnout and sold 1240 tickets for the
event. This is a new record for Think and Drink since moving the event to Thursday night.”
● CVAS mention in Geauga Maple Leaf Article on Geauga Park District Naturalist
The January 10th edition of the Geauga Maple Leaf includes an article by Rose Nemunaitis on GPD
Naturalist Chris Mentrek entitled, Naturalist Inspires Patrons to Reach for the Stars” and mentions CVAS
involvement at Observatory Park:
‘The park typically offers six public viewing nights every month, including one monthly session
hosted by [whom] Mentrrek called “our super neighbors from the Chagrin Valley Astronomical
Society”.’
The article includes a photo from inside the Nassau Astronomical Station besides the Warner& Swasey
telescope. In the background CVAS member Russ Swaney is clearly visible.

Geauga Maple Leaf, Thursday, January 10, 2019. Pictured in front are Geauga Park District
Naturalist Dan Best, Geauga Park District Chief Naturalist John Kolar, and Geauga Park District
Naturalist Chris Mentrek. CVAS Member Russ Swaney is at the door.
Picture by Rose Nemunaitis/KMG
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Notes & News
● Renewing your Sky & Telescope Subscription
Philip Sherman provided the following advice for renewing your S&T subscription and receiving the
“astronomy club member” renewal price ($32.95). Phil noted that our full club name is too long (over
30 characters) and is not acceptable to the online renewal service.
Web address: https://ssl.palmcoastd.com/03401/apps/-182322?iKey=I**EML
Club name:

CVAS

The web site is currently listing five free gifts with a years subscription:
1. Messier And Caldwell Observation Cards, a guide to finding the night sky's most spectacular sky
clusters, galaxies and nebulae.
2. Let's Go Stargazing, a guide to getting started in astronomy and getting the most from your
telescope.
3. Skygazer's Almanac, a guide to celestial events for the next year.
4. The Solar System's Top 100 Photos CD , featuring over 100 of NASA's best images of planets,
moons, and other worlds of our solar system. (Available only with your paid subscription).
5. The Official Sky & Telescope Decal (Available only with your paid subscription).
● Scope for Sale
Steve Fishman got an email from a former member. He has a Celestron 9 1/4 Ultima telescope with
all items that came with it and many accessories. It was only used by him and is in great condition. He
is disabled and will never be able to set it up again and would like to know someone is enjoying the
views. If any interest, contact Steve and let him know.
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Winter Carbon Stars
Martin Mullet
Continuing an earlier column, this completes my list of
observable carbon stars. These are variable stars - mostly
long-period variables - whose color generally varies with
magnitude, becoming deeper red at minimum and orange or
yellow at maximum. This list includes stars well-placed for
viewing over the next few months. Some are bright and easy
to find, some you’ll have to hunt down. Color perception will
vary with aperture, magnitude, and your eyes. Try different
magnifications, the color will often (but not always) deepen
at lower powers.

Star

R.A.

Dec.

Mag.

EL Aur

05h 03m 23.0s

+50o 37’ 58’’

8.5

W Ori

05h 05m 23.7s

+01o 10’ 40’’

6.5-10.0

TX Aur

05h 09m 05.4s

+39o 00’ 09’’

8.5-9.2

S Aur

05h 27m 07.5s

+34o 08’ 58’’

8.2-13.3

RT Ori

05h 33m 13.4s

+07o 08’ 58’’

8.0-8.9

S Cam

05h 41m 02.6s

+68o 47’ 58’’

8.1-11.6

SZ Lep

05h 35m 47.9s

-25o 43’ 12’’

7.4-7.9

Y Tau

05h 45m 39.4s

+20o 41’ 45’’

6.9-9.5

FU Aur

05h 48m 08.2s

+30o 37’ 54’’

8.3

TU Gem

06h 10m 53.1s

+26o 00’ 5’’

7.4-8.4

V Aur

06h 24m 02.3s

+47o 42’ 26’’

8.5-13.0

BL Ori

06h 25m 28.3s

+14o 43’ 19’’

6.3-7.0

AB Gem

06h 26m 14.2s

+19o 04’ 26’’

8.2
(Continued on Page 10)

The Valley Skywatcher * Winter 2019 * Volume 56-1 * Page 15

Winter Carbon Stars
(Continued from Page 9)

Star

R.A.

Dec.

Mag.

RV Aur

06h 34m 44.7s

+42o 30’ 13’’

8.4

UU Aur

06h 36m 32.9s

+38o 26’ 42’’

6.2

VW Gem

06h 42m 08.7s

+31o 27’ 07’’

8.1

GY Mon

06h 53m 11.3s

-04o 34’ 36’’

8.1-8.9

V614 Mon

07h 01m 01.7s

-03o 15’ 06’’

7.3

RY Mon

07h 06m 56.8s

-07o 33’ 07’’

7.7

R CMi

07h 08m 42.2s

+10o 01’ 25’’

7.4-11.6

W CMa

07h 08m 03.4s

-11o 55’ 26’’

6.4-8.0

RU Cam

07h 21m 43.9s

+69o 40’ 17’’

7.9

BE CMa

07h 23m 38.5s

-22o 58’ 10’’

7.0

NQ Gem

07h 31m 54.5s

+24o 30’ 14’’

7.4

RY Hya

08h 20m 06.0s

+02o 45’ 52’’

8.3

X Cnc

08h 55m 22.9s

+17o 13’ 51’’

5.6-7.5

T Cnc

08h 56m 40.2s

+19o 50’ 58’’

7.6-10.5

Y Hya

09h 51m 03.9s

-23o 01’ 02’’

6.9-9.0

The Valley Skywatcher * Winter 2019 * Volume 56-1 * Page 16

Constellation Quiz
Dan Rothstein
This month’s questions:
1. Identify the stars in the Cross of Orion
2. Where is Hevelius’ Arcet de la Fleche (bow and
arrow)?
3. Find another of John Hill’s creatures he called
Gryphites.
4. One of our prominent summer constellations was
known as the She-Goat in one mythology and as the
Manger (not the Beehive) in a failed attempt to
Christenize all the constellations.

Answers to last issue’s questions:
1. The famous Persian scholar and astronomer Abd-al-Rahman al-Sufi lived from 903 to 986
AD, working from Isfahan (south of Tehran). He was very knowledgable about Greek
astronomical manuscripts, especially Ptolemy’s Almagest. He tried to reconcile the Greek
and the traditional Arabic star names and constellations. Around 964 al-Sufi (which means
the Wise One) published a manuscript entitled The Book of Fixed Stars, where he
summarized much of his work. This manuscript included both text and drawings of the
constellations. It had a catalog of 1018 stars, including their positions, magnitudes, and
colors. This work contains the first written description of what we know as the Andromeda
Galaxy, a small cloud located before the mouth of what the Arabs called the Big Fish. He
also refers to several other clusters, one of which he called “Al Bakr, the white ox” which is
our Large Magellanic Cloud. It was known by Persian seafarers in the 3rd century after
Mohamed and in a province on the Red Sea as the Ox of Tehama, but was first documented
by al-Sufi. In southern Iraq and southern Arabia, several “bright, white” stars were visible
south of Canopus that were invisible from Bagdad in the north. Inhabitants of these regions
called them “the cows”. By some they have been identified as β Dorodus and α Pictor, by
others as two of the stars of the false cross, but none of these can be associated with the
LMC. The clusters he included were: chi and h Persei (the Double Cluster), M44, M7, ν1
and ν2 Sagittarii (a “cloudy star which is double in the eye” just south of the teaspoon, but
which my atlas doesn’t show any associated nebulosity), φ1 and φ2 Orionis (the Orion
Nebula), M31, Cr 399 (the Coathanger), and IC2391 (ο Velorum). At the time of the
invention of the telescope, all of al-Sufi’s observations were unknown to Europeans, so
they eventually were independently rediscovered.
(Continued on Page 12)
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Constellation Quiz
(Continued from Page 11)
2. John Hill’s list of constellations had many sea creatures, one of which was the Pinna Marina,
the Mussel. It was located west of his grouping Dentalium, which is northwest of Aquarius,
north of the head of Sagittarius, south of the left foot of Antinous (the southern part of
Aquila), and east of the serpent of Ophiuchus, in the region which is now Scutum. From
Hill’s Urania, this shell-fish is “very large, and having in the place of their beard, a tuft of
fine silky matter of great length, of which, in some places, they make gloves and other
manufactures.” Its head is upward (north), the lip downward, and the tuft or beard extended
to the east, the entire group consisting of seven “large” (bright), conspicuous stars. The lip
was formed by α, δ (near M26), and ε Scuti; the head included β Scuti, and 7 and 8 Aquilae;
the beard included η Scuti (near M11), and λ and 12 Aquarii.
3. In 1596 Zacharius Bornmann described an asterism called the Urn, although he was certainly
not the first to use this name for it. Aquarius has been associated with water since
Babylonian times and by virtually all western societies and some eastern ones. The sun
appears in this constellation at the time of the rainy season, represented as a boy or man
pouring water from a bucket, jar, two-handled wine amphora, or Urn. Depending on the
story, either it pours into the mouth of the southern fish (Fomalhaut in Pisces Austrinus) or
sometimes further east directly into Eridanis, representing various real rivers, including the
Nile when it flooded, or as the source of the Deluge that many mythologies believed in, or as
the heavenly source of all water upon the earth. The stream of water follows a path from λ,
χ, φ, ω, and other numbered stars from the 80’s through the low 100’s. Several Greek
sources identify this stream as a separate constellation, the Pouring Forth of Water. The mid
19th century atlas of Burritt has it as Fluvium Aquarii and as the Cascade. The Urna to the
Romans, carried by the cup-bearer of Jove Ganymedes, or the water jar as it is called today,
is a Y-shaped asterism of four stars carried in the right hand of Aquarius up against his body.
The Arabs saw this asterism as a tent. The westernmost of the four stars is γ, against the
body of Aquarius, known as Sadachbia, Luck of the Tents. At the center of the Y is ζ,
Sadaltager, the top of the tent, or the Luck of the Merchant. The star η is the eastern side of
the urn away from the arm, and π is the northern star.
4. Peter Plancius (also known as Apianus) is responsible for a number of southern
constellations that are still used, but many others are no longer recognized. In his third major
work Imaginum Syderum Coelestium of 1536 he created a very dense map of the northern
sky. In this work he introduced several new figures, one being a single rose blossom
identified with a small group of faint stars. Rosa coincides with the Coma cluster, a group of
about 40 stars from 5th to 10th mag, also known as Melotte 111. It lies south of Canes
Venatici and northeast of Denebola, just south of γ Coma Berenices. At this time Coma was
still a part of Virgo. Bayer mentions Rosa or a Rose Wreath, but showed it as a sheaf of
wheat in his plate of Boötes. It is sometimes confused with the sheaf in Virgo’s hand. Rosa
is the only star cluster that has been represented as a separate western constellation.
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A Day Trip to the Top of Mauna Kea
Chris Powell
For anyone contemplating a vacation or business trip to the Big Island
of Hawaii, I thought there might be some interest in a practical report
on a day trip visit to the top of the dormant volcano Mauna Kea (El.
13,796 ft) with its impressive assortment of nearly every type of
astronomical observatory imagined by researchers and the probable
future home of the Thirty Meter Telescope (TMT) which recently
received final construction approval by the Hawaiian Supreme Court in
November 2018. More on why I say probable future home later. There are twelve facilities
housing thirteen telescopes at or around the summit of Mauna Kea. Nine of them are for
optical and infrared astronomy, three of them are for sub-millimeter wavelength astronomy
and one is for radio astronomy.
This is not intended to be an advertisement for a specific tour (as there are several) so I won’t
provide booking details (they are easy enough to find everywhere; Hawaii is all about
tourism). However they all have similar itineraries and conditions to consider when planning a
trip. It is also possible to drive up to the top of Mauna Kea yourself, although you will need to
get a permit to go beyond the Visitor Center at 9200 ft elevation. You will also need to have
some confidence in your rental car. I tried to take a Ford Escort to the top back in 1994 and
had to bail out and go back at about 7000 feet elevation as the rental car engine did not care for
(or was not tuned to accommodate) the lack of oxygen which is 40% less at 14,000 feet
elevation than at sea level. Keep in mind, you aren’t either. Our trip was about $230 per
person and there were about 16 people with us ranging from an estimated early 20’s to late
60’s. Several were making the trip for the second time. A small tour bus was used.
Certain restrictions are applied by tour companies if you don’t drive yourself. Tour companies
don’t want people with respiratory or heart conditions, no one who is ill or weak, no pregnant
women, no scuba divers who have dived within 24 hours, no severely obese persons (BMI
over 40), and in some cases limit participants to ages 16 and up. Participants are advised to
bring a jacket or sweater, wear long pants, and have covered shoes with warm socks. Because
of the altitude, bottled water is readily available on the tours for the asking.
Most of the trips start in mid-afternoon with pickups and departures from Hilo (on the east
coast) or Kona or Waikoloa (on the west coast). Departures are scheduled to get you to the top
in time to see the sunset and the observatories open up for the evening’s work. Our trip
occurred on November 14, 2017. Since the Big Island lies between the 19th and 20th parallels,
progressions of sunrise and sunset times are less extreme than Ohio. Sunset was
approximately 6:00 pm at the summit.
Regardless of departure point, you will be traveling on the Saddle Road (now US 200) which
gets its name because it passes over the saddle created between the dormant volcanoes of
Mauna Kea and Mauna Loa (El. 13,677 ft). In the not distant past, this road was off limits to
rental cars as there were essentially no available services and the road was in horrible
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A Day Trip to the Top of Mauna Kea
condition, not least because it is shared with heavy military vehicles from US Army training
grounds on either side of the road. With continued addition of observatories at the summit of
Mauna Kea, the state of Hawaii has vastly improved this road since the mid-1990s to now,
although you still need to watch for the occasional M1A1 Abrams, Bradley, and low flying
helicopters crossing the highway. The Mauna Kea access road takes off to the north about
halfway between Hilo and the Kona coast (see map below).

Map of Hawaii showing the five volcanoes that make up the Big Island, Kohala (north),
Hualalai (northwest), Mauna Kea (north-central), Mauna Loa (south-central), and Kilauea
(south-east). The aptly named Saddle Road, Route 200, runs between Mauna Loa and
Mauna Kea from Hilo (east) to access the Kohala coast. All observatories are on Mauna Kea.
The Valley Skywatcher * Winter 2019 * Volume 56-1 * Page 20

A Day Trip to the Top of Mauna Kea
At between 7000 to 8000 ft elevation the tour stops at an old abandoned cattle station for a
box dinner with the secondary and more important purpose of allowing people to acclimate to
the elevation change; as everyone on the tour started from sea level. A tented enclosure was
provided for dinner as it was getting cold and none of the buildings were habitable. We were
free to explore about although every building was taped off with “Do Not Enter” signs. A bit
of history is given on ranching on the slopes of Mauna Kea and after a brief dinner hooded
parkas and gloves are handed out. These are the warmest clothing you will ever see on a trip
to the Hawaiian islands (unless you left from Cleveland in January) and you will be grateful
for them. My wife had made a note in her journal that she would bring hand warmers if we
did this again.

Remnants of a cattle ranching station on the slopes of Mauna Kea where dinner was provided and an
opportunity to acclimate to the elevation change. Trees are predominantly eucalyptus, originally from
Australia.

We reboarded the bus and continued up to the Visitor Center at 9200 ft elevation where we
passed the checkpoint to confirm we could proceed up the volcano. At this point we were
strongly remonstrated to not stray off the immediate area around the Observatories as the
Mauna Kea Science Reserve is leased by the University of Hawaii from the State of Hawaii
and is entirely located within the Mauna Kea Ice Age Natural Area Reserve. This reserve is
considered a Hawaiian historical and religious preserve still in use with a number of sacred
areas within a stone throw of the road. This is the source of the lawsuit against construction of
the Thirty Meter Telescope (TMT). I talked to the guide (a skilled and knowledgeable amateur
astronomer) about the current status of the situation legally. At that time (November 2017) he
was doubtful that the TMT would be built, regardless of the results of the Hawaiian Supreme
Court ruling (which as previously mentioned came down favorably for construction in
November 2018). He stated that the University of Hawaii had not done the best job of
minimizing the impact of construction activities on the surrounding Natural Area Reserve and
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A Day Trip to the Top of Mauna Kea
that the push for the construction of the original 2 meter telescope (1967~1970) had been done
by the Hawaiian governor at the time to provide revenue for reconstruction from damages
incurred by hurricanes. He felt that the opposition was willing to resort to violence to prevent the
construction of the TMT. Also, there is an alternate site for this internationally sponsored
(Canada, the United States, Japan, China and India) telescope on La Palma in the Canary Islands.
Mauna Kea is strongly preferred scientifically, but delays in construction could put it behind
other, competing large scope projects. Recent reports indicate that the environmental permits for
La Palma have been approved. Having had personal experience in large nuclear construction
projects which have been cancelled or temporarily suspended, I am aware of the enormous costs
associated with suspension and impact on contractors. I suspect that other sponsors outside of
the United States would consider that further potential delays, associated costs, and adverse
publicity would swing their support to proceeding with construction at the alternative site on La
Palma. In my conversations with other local Hawaiians, they appear to be overwhelmingly in
favor of building the TMT on Mauna Kea and do not understand the opposition. However, there
is a significant modern Hawaiian independence/self rule movement similar to the Free Quebec
movement in Canada which is readily apparent in Hilo. So the impact of these people cannot be
minimized. Time will tell. Note that these observations are entirely my own.
Past the Visitor Center the road is no longer paved but composed of crushed lava, and the ride
gets a bit rough. Depending on the season and weather, this stretch to the summit can get
significant snowfall and ice, and there are plows stationed about (note: all of the observatories at
the top of Mauna Kea have warning signs posted cautioning scholars and visitors of the potential
falling ice from their domes).
We stopped briefly outside the fence of a 25 meter radio telescope antenna (photo on next page).
It is one of ten identical antennas that make up the Very Long Baseline Array (VLBA). These
ten antennas are spread across a 5,351 mile baseline with the other end anchored on the island of
St. Croix. Data is consolidated and processed at the Array Operations Center in Socorro, New
Mexico.
Around this facility you can view glacial moraine, evidence of the past history of glaciations on
top of the volcano. Glaciers up to about 170 meters thick existed on Mauna Kea until about
14,500 years ago with the peak glaciations during the last ice age 21,000 years ago. Glacial
scouring of the lava rock lies all about your feet. Makes you feel homesick for Northeast Ohio.
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One of the ten Very Long Baseline Array (VLBA) antennas comprising a 5,351 mile
baseline.

Glacial till near the VLBA and a closeup of lava rock crushed and scoured by glacial
activity.
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A Day Trip to the Top of Mauna Kea
We arrived at the summit shortly before sunset as planned. The summit was crowded with
several of the ubiquitous Hawaiian tour buses and a large number of rental four wheel drive
vehicles driven up privately. Parking seemed somewhat haphazard but not scarce. Again, the
guide cautioned us to proceed slowly and methodically due to the high elevation. He also
directed our attention to several volcanic cinder cones within easy(!) walking distance of where
we parked. There were obvious well worn paths to their summits. As mentioned previously,
these were sacred sites to many Hawaiians and any tourist wandering over to callously
photograph them up close could cause a significant legal and political incident affecting not just
the TMT but the other existing observatories.

Footpath to a Hawaiian sacred site on top of a nearby cinder cone. This area and many
others around the summit observatories are strictly off limits to the visitor.
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The sky was clear with clouds well below us at probably 7000 foot elevation. Looking south
you could see the slopes and summit of Mauna Loa. In November 2017, it was even possible
to see the slight glow of lava from fissures along the southeast flank of Kilauea flowing into
the ocean. There was nothing spectacular as volcanic activity at this time had been much
reduced from what it was in November of 2016, and had not begun the massive eruptions that
occurred in 2018. I would note that the air quality and clarity this year (November 2019)
following the end of the recent Kilauea eruptions was the best it had been in several years,
which allowed you to glimpse several of the observatories from Route 19 on the northwest
coast of the Big Island.

The summit and slopes of Mauna Loa, the largest mountain in the world, as seen from across
the Saddle from Mauna Kea. Kiluea would be to the left and behind Mauna Loa.

It was quite cold, I believe in the upper thirties (Fahrenheit) but no snow and a rapidly clearing
sky. The parkas and gloves were appreciated, although we noted some of the people who had
driven up themselves were a little short of warm clothing.
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My wife, Nancy, keeping warm in front of three of the summit observatories. From the left
is the 8.3 meter optical/infrared Subaru Telescope operated by Japan and on the left are the
10 meter Keck 1 and Keck 2, operated by Cal Tech and the University of California.

A group from South Korea who rolled out a big sign and posed for photographs in front of the
rather stunning Gemini North Observatory, one of two paired 8.1 meter optical/infrared
telescopes. The other, Gemini South, is located in Cerro Pachon, Chile.
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University of Hawaii 2.2 meter Optical/Infrared
Telescope used by UH faculty and grad students.

Everyone lined up facing the west at sunset to photograph and film the display. The event
was punctuated by the near simultaneous opening of most of the observatory domes as they
prepared for a night of work. It was pretty cool, really, from both a temperature and aesthetic
view. I’ve included some photos of several of the observatories at the summit.

The Submillimeter Array is a cluster of eight 6-meter
submillimeter antennas operated by the Smithsonian
Astrophysical Observatory and Taiwan (Republic of
China). Additional mounting bases without antennas
can be seen in the photo as the antennas are designed
to be moved to change the configuration.
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Mauna Kea above the cloud line at sunset. Keck 1 and Keck 2 are on the left. On the right is the
NASA Infrared Telescope Facility, a 3 meter telescope operated by the University of Hawaii for
NASA. The clouds shown were above 14,000 feet and rapidly clearing.

With sunset viewing the predominant reason most people go to the top, and a long return trip
ahead, we boarded the bus to head down for some actual observing of our own. There are
telescopes set up at the Visitor Center, but our guide chose to pull off the unpaved portion of
the road at an elevation of 9,000 feet. Here he set up an 11 inch Schmidt-Cassegrain on the far
side of the bus, to avoid as much as possible the lights from the vehicles heading back down to
the Visitor Center. This was high enough to still be above the clouds and as there was no
moon up, the Milky Way was spectacular. He used a green laser to point out subjects of
interest. He was adept at manually aligning the scope (Marty Mullet would have approved of
him; no computer controls at all) and we viewed Saturn, the Ring Nebula in Lyra, and a few
other items that the time allotted permitted for all those present to get a turn. One of the
highlights for me was his pointing out the International Space Station as it passed over and a
second, presumably communication satellite in low orbit.
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As it was getting late and many people were cold despite the parkas, we wrapped up and
headed down to the Visitor Center at 7,200 feet for a potty break, hot drinks, and a chance to
pick up astronomy themed souvenirs and gifts. Telescopes were set up on the observation deck
of the center for use. I would strongly recommend bringing a small flashlight with you, as
those of us who don’t appreciate street lights would find navigating the parking lot to and from
the Center a fun challenge in the dark.
The return trip back down the access road, to the Saddle Road, and on west to the Kohala coast
where our car was parked was about two hours and we arrived back at our pickup point around
10:00 pm. We handed back our parkas, tipped and thanked the guide for a job well done, and
headed to our hotel. This was undoubtedly the high point of our trip, and would recommend it
to anyone considering a visit to the Big Island of Hawaii and an interest in the sky at night.
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Deep Thoughts on Engineering and Physics
As the most recent editor for the Valley Skywatcher, I propose this new, lighthearted regular feature, at least until readership response letters threaten to
cancel their paid subscriptions (oh, wait….). Initially, it will probably contain
contents from a two inch thick folder of material I’ve been collecting since 1980
and which I call Physics and Engineering “folklore”, implying that often the
original author or source are not clear or known, and multiple and differing
versions can be found. Often, these were pieces that circulated in the
workplaces of GE, Westinghouse, Bechtel, Sargent&Lundy, or any number of
nuclear electrical utilities between 1980 and 2015. In the case of the entry
below, an author is in fact known, Tim Joseph. The New York Times lays claim
to having published this piece on April 6, 1978, however, a Duck-Duck-Go
search reveals several locations where it is used, amongst them an introduction
to a physics lesson plan, a joke site, and a personal engineer’s website named
Andrew Ferguson (relevance clear at the conclusion of this piece).
I suspect many CVAS members have some favorite “folklore” pieces of their
own, probably being more directly related to Astronomy. I welcome any and all
(clean) submittals for inclusion in future issues. Simply pass them on to me at
any of our CVAS monthly meetings or directly to my email at
christopher.powell@earthlink.net.
And now, without further adieu, I submit “Unified Field Theory” by Tim Joseph
for your intellectual consideration on the following page.
Chris Powell, Editor
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Deep Thoughts on Engineering and Physics
UNIFIED FIELD THEORY
By Tim Joseph
In the beginning there was Aristotle,
And objects at rest tended to remain at rest,
And soon everything was at rest,
And God saw that it was boring.
Then God created Newton,
And object at rest tended to remain at rest,
But objects in motion tended to remain in motion,
And energy was conserved and momentum was conserved,
and matter was conserved,
And God saw that it was conservative.
Then God created Einstein,
And everything was relative,
And fast things became short,
And straight things became curved,
And the Universe was filled with inertial frames,
And God saw that it was relatively general,
But that some of it was especially relative.
Then God created Bohr,
And there was the Principle,
And the Principle was Quantum,
But some things were still relative,
And God saw that it was confusing.
Then God was going to create Furgeson,
And Furgeson would have Unified,
And he would have fielded a Theory,
And all would have been One,
But it was the Seventh Day,
And God rested,
And objects at rest tend to remain at rest.
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