ASTRONOMY CLUB

2021 Astronomy Club Dinner

Our annual club dinner was a great success. Was a great time to renew old
acquaintances and welcome new members to our club. There was plenty of good
food from Okl aho miée albo enfoged B BiiQer game based on the
Chinese Zodiac animals. A big Thank You goes out to all the volunteers who helped
decorate and set up - serve the food and clean up!
Also thank you to Dan Zielinski for the planetarium show.

More in the Photo Gallery at the end of the newsletter.
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Astronomy Club Events
Check our websité\stroTulsa.conevents section for updates
Observatory ONLY OPEN for SCHEDULED EVENKSor Observatory Map

During Winter Months Dress in layers with hat and gloves
Our rural site is cooler than in town - there is a classroom to warm up

Saturday  Oct 30 6:00 PM DST Members & also Limited RSVP Guests
Saturday Dec4 4:30PM CST Members Only night

Telescopes at the Gathering Place Winter Wonderland event
Saturday Dec 18 - Asthe sun sets the Christmas lights will come on. Our club has been
invited to set up some telescopes to see the planets and the moon. Look for us on the lawn
near the Boat House area. The Winter Wonderland features a variety of events from Dec 17
thru Dec 26. See MORE DETAILS

NOTE: If weather conditions are unfavorable or hazardém®casts predictions
our events may be postponed or c&elled. Please check our website before heading out.

We are pleased to announce our return to IN PERSON club meetings.
Friday Dec 10 - 7:00 PM at the Jenks High School planetarium

We ask you to please be thoughtful of the health safety of others around you.

1 At observing sessions, please observe social distancing when not with persons of your group.
2 Ask if you may join others at their telescope. 3 Observe spacing in the classroom and respect
those who choose to wear a mask for protection. 4 If you or a person in your household is
showing signs of illness, please postpone your visit for another date.

When at the Jenks High School, we need to observe their guidelines. The Current Policy states
All Jenks Public School staff members, visitors, and students in grades 3-12 will be required to

wear face coverings. Any exceptions require the approval of the site principal.

These policies are for the protection of the students who use the buildings as well as yourself.


https://www.astrotulsa.com/page.aspx?pageid=36
https://www.astrotulsa.com/CMS_Files/2018-Observatory-Map.pdf
https://www.gatheringplace.org/events/event/2060812

Astronomy Club Meeting - Friday Dec 10 - 7:00 PM
Jenks High School planetarium 105 E B Jenks OK

Ever dream on having a telescope you could use daytime
or nighttime , cloudy or clear skies?

___ | Our guest speaker Michael Hann is going to tell us about building a
radio horn telescope designed specially to pick up the 21-cm emission
line from the hydrogen atoms in the Milky Way Galaxy. His
presentation will provide a brief summary of the history of radio
astronomy, discuss the electromagnetic spectrum, and then describe
in greater detail the radio telescope he has built.

Karl Jansky, the father of radio astronomy, was born in Norman in 1905 - Territory of Oklahoma
where his father was Dean of the College of Engineering at OU. This year 2021, is the
70th anniversary of the first observation of the 21-cm hydrogen line by Harold Ewen at Harvard.

Want to try your hand at building your own radio telescope using an old Dish Network antenna.
Try looking at http://www.aoc.nrao.edu/epo/teachers/ittybitty/procedure.html

A YouTube recordings of Club meetings is available of our -
September 10 - Lunar Impact Craters with Michael Hann

October 22 - Making Osage Hills State Park a Dark Sky friendly site with John Blaesi

President’s Message

John Land

Greetings to all our Astronomy Club of Tulsa Members.

Daylight Savings time is finally gone, and we can begin enjoying the stars early in the
evening. | hope many of you had a chance to see the Lunar Eclipse Nov 19" Despite the
cold | love seeing the bright winter stars and constellations. Orion was probably the first
constellation | learned to recognize other than the Dipper.

As we | ook f or wai dnnivarsary ml2@2p, ® would Bke input from you as
members as to how we can celebrate this occasion. | would also like to hear from you
about ways in whichwecani mprove our c¢lubbés activities in

As life returns to more normal activity, we are beginning to get requests to set up
telescopes for a variety of groups. Volunteers to set up a telescope at these group events.

We are looking for more volunteers willing to help on observing nights. You donoét
be an astronomy expert just willing to invest your time and energy.

I hope you all had a great Thanksgiving and Wish You many Blessing this Christmas

John Land - President


http://www.aoc.nrao.edu/epo/teachers/ittybitty/procedure.html
https://www.youtube.com/watch?v=FVflPfGKDxQ
https://www.youtube.com/watch?v=7GuH_BiSP5A&ab_channel=AstronomyofTulsaObservatoryManager
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See our website observing page for a collection of Interactive Sky Watching Tools
Moon phases - Sun rise & Set - Make your own custom interactive sky chart and more

December Skies. - Last month to enjoy evening planet viewing. The Planets Venus, Saturn and
Jupiter are nicely lined up in a row for viewing in the SW sky for a few hours after sunset. However they
will slip behind the Sun in early January and not return to the evening sky until late summer 2022.
Moon Phases - - New Dec 3-- 15t Q Dec 10 - - Full Dec 19 - - 39 Q Dec 26
The moon passes Venus Dec 6, from Saturn and on to Jupiter Dec 7,8 &9

Nov29 - e . Venus - is our bright fevening stardin the SW. It opens the month as a fat
‘ O crescent shape 390wide and by Christmas it hugs the horizon as a thin sliver
e . crescent 570wide. Its best to observe Venus while the sky is still bright. This
w14 ’ — . is the time of its maximum brilliance. Try to see if you can locate it in the
T ’ -»' daytime on Dec 6™ when it will be about 3 degrees above the moon.
£ lllustration from https://www.shadowandsubstance.com/

Mercury emerges in the evening twilight in late December. Look for it near Venus Dec 28 & 29. Then
follow its rise toward Saturn in early January.

Jupiter and Saturn are still in Capricorn but have moved a bit farther east.
Try to observe in the early evening before they sink too low in the atmosphere to see good detail.

Neptune and Uranus are past opposition but still well placed for viewing.
Neptune is near the water jar of Aquarius and Uranus is in Aries.

See our November newsletter for tips on observing these ice giants.
Printable Finder Charts For Uranus For Neptune For Ceres

Mars finally emerges in the SE predawn twilight by mid-month. Watch as its skims by its rival star, Antares,
in Scorpio Dec 28. The name Antares means Rival of Ares ( Mars ) for their similar color.
Dawn of Dec 31* finds the thin crescent moon passing between the pair.

Alternate Constellations Observing Prograr€heck In By Bad Young

Hope autumn is treating you well. Some of you expressed interest in completing the Alternate
Constellations Program, or know someone who is, and others of you are in my local club, or at least on
my contact list. If any of you are having trouble doing the program, please let me know how | can help. |
have also expanded the resources list thanks to feedback from observers. Below is the link my website
section about the program (including the resources and some other info):
https://hafsnt.com/index.php/alternate-constellations/

Official page is https://www.astroleague.org/content/alternate-constellation-observing-program



https://www.astrotulsa.com/page.aspx?pageid=36
https://skyandtelescope.org/observing/interactive-sky-watching-tools/
https://skyandtelescope.org/observing/interactive-sky-chart/
https://www.shadowandsubstance.com/
https://in-the-sky.org/findercharts/09uranus_2021_1_cmyk.pdf
https://in-the-sky.org/findercharts/10neptune_2021_1_cmyk.pdf
https://in-the-sky.org/findercharts/11ceres_2021_1_cmyk.pdf
https://hafsnt.com/index.php/alternate-constellations/
https://www.astroleague.org/content/alternate-constellation-observing-program
https://www.beckstromobservatory.com/whats-up-in-tonights-sky-2/
https://www.goodtostargaze.com/
https://www.weather.gov/tsa/

NOV. 19, 2021, 97% PARTIAL LUNAR ECLIPSE

Several of our club members braved the frigid night temperatures to witness the eclipse. According to
SpaceWeather.com this 3 1/2-hour event was the longest Partial Eclipse in 600 years. The moon was

near its apogee pointinits orbitt hus movi ng more sl owly f(Umbraugh t he E
However the TOTAL LUNAR eclipses of May 15-16 and Nov 8, 2022 will be longer as the moon passes

more centrally through the Umba.

The images below taken by Skip Whitehurst vividly show the location of the Earth6 s s hadow i n r e
the moon. By observing the moon passing through the Umbra early Greeks like Aristotle and Aristarchus

argued that the Earth was a sphere by observing that its shadow was always curved during lunar

eclipses.

Skp wrote a computercode to guide hiselescope on the location in the sky directly opposite of the.sun
The abovemageis made bycomposites from a total of 77 images taken through a 500 mm f/8 lens
stopped down to f/11, ISO 1000, at a range of shutter speeds.

Below arell imagesspaced 30 minutes apart with the same exposure stacked into a single image
(showing overlapping moons), then the 7 stacked images, with a different exposure, were combined into
a single high dynamic range image which contains details from each of theluadigxposures.



https://spaceweather.com/archive.php?view=1&day=18&month=11&year=2021

Brain Wattenbargeffers these outstanding imagéaken witha William Optics Zenithstar 61 paired with a
Skywatcher HEQ5 Pro equatorial mount, a ZWO 30mm guide scope with an ASI120mm mini guideTdaamera.
main camera is a ZWO ASI533NI©0 astrocam For the lunar eclipse | used the Z61 rig with an Optolong UV/IR
cut filter shooting single frames and some viddde 97% eclipse photo is a single 10 second exposure processed
in GIMP.The full moon shois prior to the start of eclipse and is made from a 90 second video with about 400 of
the frames stacked in Registaxx and finished with GIMP.

John Land made this wide view image with a iPhone X on an unguided tripod using the app NightCap
which uses Al technology to stack multiple images creating a longer exposure of about 15 seconds.
How many constellations or stars can you hame in the image?


https://apps.apple.com/us/app/nightcap-camera/id754105884

Measuring light pollutiorat our Observatory by Dana Swift

Prior to the OkieTex star party, Bev and | were in Kansas and | was wondering how dark the skies were?
A short search on the web revealed LJ- LISNJ 6 & (KS dMeaswiggyNighSkyt | NJ  { S NJ
Brightness with a Wid€ield CCD Caméra (G K+ G SELX F AYSR K2g¢g (2 R2 (KS
standardized results. That led to the idea of writing a program to follow the method described in the

paper and then use that to compare the light pollution at various sites. The intent was to get the data
acquisition working and be able to try it at the ORiex star party, however the gremlins of fate decided

that attending the OTSP was not an option thiarydRegretfully we have no data from that facility from

this instrument. Other sky quality meters were used indicating a very dark skydtitd?2 SQNB Sy JA 2
In very simple terms, to measure the background light an ASI1600MM cooled astronomy camera was
fitted with a F1.8 20mm fixed lens, no filter, and adapted to the ASI camera. The camera and lens were
mounted on a Celestron CGX for computer control of the pointing. The CGX mount points the camera to
a set of spherically spaced positions, then the camvarald take a 1 second exposures at each position.

Prior to starting the samplingequencel RIF NJ FNJ} YS gl a GF 1Sy GKSYy pr

covering the entire sky, followed by another dark frame.

This procedure is described in the NPS pamerthiose wishing to replicate the experiment. The NPS
used older equipment, so instead of a CCD camera, th& @08l CMOS camera was used, the result
images should almost identical. A different field of view resulted from the available lens and camera
comhbination. As an alternative to using flat field images, a software vignetting correction model was

used. All wideangle lenses require vignetting correction.

2 KSy GKS pd AYIFI3ISEa 4gSNB ff al @SR | aSO02ywR LINE
Fa ¢Sttt a I AGaLINRPRdAzOGE¢ GASE YI GOKAY3I (KSishéyka KSe

view constructed from the 57 sky tile images was:



In this image North is up, West is right, East is left, and South is down.

The observatory domesion the right. At the time the tile on the far left was taken somebody was
silhouetted against the AT&T building from car lights. The dark image of the AT&T microwave tower is
clearly visible just below center on the left. The light dome from Tulsaagyhsible at the upper left.

¢KS AYF3IS KFa a2YS aFAakK aortSé FNIATFIFOGa RdzS

inexpensive lens being used. Bright stars are clearly visible in the composite image.

To get a calibrated result, eatle is searched for stars, with up to 64 stars per tile being positively
identified and qualified using the criteria outlined in the NPS paper. If a qualifying star is found in a
minimum of three tiles, it is included in the calibration computation. Herene of the 57 tile images
showing the star field and 27 of the brightest 64 stars that were identified using the UCACA4 star catalog

with their catalogiD number.
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In this image the blue line in the middle indicates North, and the yellow line indicates East.

The sky glow from Muskogee and others is visible at the lower part of the image.

The calibration equations from the NPS paper compute one other importané vatmospheric

extinction. Extinction is how much light is being lost due to haze, dust, humidity, etc. per unit thickness
of the atmosphere. The best extinction numbers for grodrased observatoriearearound 0.16 (low
numbers are better) the value mea®d at the public night was 0.34, indicating how much dust and
other optical obstructions were in the air that evening. This allows the effects of the atmosphere to be
corrected in images taken sesstmsession, or two locations imaging the same obgdhe same

time.



The final data product image, also plotted ifisheyeperspective matching

the gray scale image geometry is:
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Up->North, Down->South, Right->West, Left->East
Units: magnitudes/ArcSecond?

Location: Tulsa Astronomy Club Observatory 20
Latitude ¢: N35°49'52,32"

Longitude A: W96°08'47.75"

Measurement started: 21/10/31 12:44:29 AM GMT
Observer: Swift, Dana

Extinction Coefficient: 0,34

Instrument zero point igo): 15.08

Calibration based on: 54 samples from 478 UCAC4 stars.
N_Tiles: 59

Camera: ASI1600MM Pro

Camera Temp: 3.5°C

Optics: 1:1.8 20mm EO AS UMCC

Software by: Dana Swift
Analysis on: 21/11/02 8:54:32 AM_GMT
This graphic may be freely distributed.




In the product image thlilkyWr @ aK2¢a dzLJ a | &af A3Ki AyONBIl asS
to the lower right. In the annotations created at the bottom of the image, it shows 478 stars were found

in the required minimum of 3 tiles, allowing a total of 1554 measurements of the light from those stars.
The final result shows the darkest part of the skf iK S | NS+ 2@JSNKSIR gAGK | @
stellar magnitudes per arsecond squared (MPSS). That unit of measurement is probably not familiar,

but it is the industry standard units for light pollution. What that means is every tiny square pas&ly of

one arc second on a side over head is glowing as brightly as a 17.9 magnitude star would appear. (Higher
numbers are better.)

That general background glow is fairly constant over the upper half of the sky, with the background
getting brighter as the drizon is approached. In simple terms, to view a nebula whose visual magnitude
is fainter than the high seventeens, it will be difficult to distinguish from sky! On another night with a
higher MPSS and the same observing instrument that nebula shouldsbe éa see.

The process of scanning the sky takes about 12 minutes; the analysis takes ane2@emirfiites

producing a finished product around 30 minutes after starting. Several scans can be made in an evening
Fa f2y3 | a dzaAy3 ostha lescdpe. Mdstoffe dfter Ndhdzi s8dR, aliescdpe

would be fitted to the mount and some other experiment would begin using the atmosphere info for

data quality and correction.

L K2LS GKIFG YIRS aSyaSH L i QReepindkhy thdse/medsyrénteMsS & G Ay
when | can to compare the consistency of the sky at our observatory site.

Dana Swift

- Vintage (late 1970s) CelestronC f5  $ 400

Aperture 125 mm Focal Length 1250 mm

{ This includes scope and mount (original footlocker), wedge and

tripod. Theoptics are good and the clock drive still workgsS @S NI t  n &
eyepieces, a porro prism and a barlow are includgthough the scope
O2dzZ R 0SS SlaAiafe O2y@SNISR (G2 ™M ™Mk
appropriate visual backdapter. You can find an interesting description of

the C5 starting on page 7 of thizuly 1978 Celestron Catalog

Contact Jbn Grismorergrismore@icloud.com

Editor Note: These argyreatruggedgrab and go scopesThey are also
popularfor nature viewing.L dza SR @ HoBsev@rfalganQ at
publicevents. R& y2¢ | 3 dz$he dbsedmitdy. & O2 LIS |



http://www.astrosurf.com/luxorion/Illustrations/celestron-catalog-july-1978.pdf
mailto:jrgrismore@icloud.com

BY BRAD YOUNG

As | mentioned last month in my article, there were several positive and enjoyable things this year about
the OkieTex Star Party (OTSP). Of course, the big improvement was that there was one, as the 2020
party had to be canceled. As usual, | had several excellent nights and views of the objects | planned to
observe. This year, the focus was the remaining NGCishj@m trying to observe visually. Several of
these targets were quite surprising, even though | am through all the Herschel objects now and deep
into the dimmest and smallest of the objects. But, with a fantastic inkyEkstlé 1) adjacent to Black

Mesa, clear weather, and a great telescope there are still some surprises out there for me after more
than 40 years of observing.

GEGENSCHEIN

One of the first surprises was a little embarrassinge ©hmy friends was commenting on the
gegenscheinwhich was quite evident on three or four of the nights that week. | sat and admired the

view with my friend a while and then went back to the telege. Soon enough, | was having trouble

finding some of the faint galaxies on my list. But | had not had issues with very similar circumstances all
that night and the two before. As | became more concerned, it finally hit me what was going on. Skyglow
¢ no matter its source interferes with drawing out faint objects. | don't remember in times past

noticing that the gegenschein had dimmed any deep sky objects, but sure enough, outside the border of
its oval glow, everything went back to the same level sibility as before.

Having learned a bit of a lesson, I noticed on the two nights that | was able to make it to almost dawn
that the zodiacal lightising from Leo into Cancer was also very bragid enjoyable. It also had an
augmented effect against the objects in that area, with the Milky Way bright at this dark site. Of course,
we want to see the Milky Way, but with both together it really looked like dawn was coming and at that
point (about 600 a.m.), | didn't need much convincing to go ahead and call it a night.

USEFUL AND ENJOYABLE METHODS FOR FAINT TARGETS

| madesurvey guality imageef the NGC objects that remained unseen by me when | began my current
attempt at completing the catalog visually. Using even poor images, you can identifglthstars and
approximate visual appearance of the object. When you've looked at dozens of tiny faint fuzzy smudges
with averted vision, they do all kind of look the same. The field stars can help you identify items later
especially if you have a bigogip of galaxies involved. As | have no imaging equipment of my own, | use
remote telescope imaging.

It may seem the effort is unwarrantepweb services likéladinand many planetarium programs

already provide images from a searchable interface. However, in my experience, these images are not
good representations of what a visual observer will see. There may be vast difference in imaging
methods, optics used, and processing involved. So, | took giiralb my images with one scope, one
SELR&adz2NB 6cn aS00 |yR [dzYAylyOS 2ytéd [AYAGAY3
eyepiece the image used for comparison. However, | very rarely look at the image before I try the visual
observation;R2 2F O2dzZNAS NBFSNI (2 OKINIHaA az2vYSdiAaySa Ay
OdzZNNByife 2ys @2dzff ySSR Fy Fdtlra tA1S ! Nry2YS
be useful instead.


https://en.wikipedia.org/wiki/Bortle_scale
https://en.wikipedia.org/wiki/Gegenschein
https://en.wikipedia.org/wiki/Zodiacal_light
https://hafsnt.com/index.php/ngc-new-general-catalog-project/
https://aladin.u-strasbg.fr/AladinLite/

For discussion below, | looked back throulgé survey images to see if | could find good examples.
Unfortunately, most of the images were OK for my use, but not for explanatory purposes. So, for the
examples here, | Femaged several targets using a remote telescope in New Mexico, T21. Of dberse,
images are better in brighter than what | saw with my eye, but it does show | hope what the sketching of
an approximate field star alignment can do for your enjoyment and records.

Use keld Stardor Object Verification

Many of my sketches have beercised on the field stars around the object. Not only is this important
for verifying that the identification is correct, it's also quite pleasing in some cases with unique shapes
and lines of stars to add the view. Since these very faint, often smalltslgex ones I've never seen
before, | use my sketch of patterns of the stars around the object to compare to the survey images.
Most of the time, the identification is easy from the field sketches. But there may be confusion when
more than one object isisible, or you may want to confirm the position of the object if averted vision
was requiredYou can also check the PA of an extended galaxy, extension of a cluster or nebula. This
method has often helped me to identify other objects nearby that | wodldave expected to see. |

tend to be dyslexic with my drawings and often get the directions mirrored or inverted. Comparison of
the field stars against some other directional clue helps me catch when | do this.

As an example, | chose NGC 7287. As yoseaifrom my sketch, the object has a nice field with a line
of three 1011 mag stars and a small line of three dimmer stars.

P

South is UP

Later, checking my newer version of an image of NGC 7287, | noticed that even allowing for errors in
orientation, this was the nearby galaxy ESO-383



South is UP

Not the answer you want, but it is better to know and revisit the missed ob{gleiss half fulk
| did see a new galaxy, and ESO-3B@3vas still a nice catch, with an interesting field.

Look AroundVK A f S 2dzZQNE ¢ KSNEB

5

This segues into the next type of observing method to discuss. If you do happen on an unexpected
nearby object, it may be oyour current or later list, or it may just be an interesting or beautiful thing to
ASSP2 KKA S ¢ 2 draedhd haskeeMISed with success as the basis astonomical

League Obsemqg ProgramTwo in the ViewThe idea is this: if you are looking at an object, [e.g., a

bright galaxy] and you're confident you see it, look around in the field of view, or on your charts or
database to see if there's anything else of interest nearby. There may be a dimmer object associated
with the main one (nebula in an open cluster etc.). You may have spotted something that's also on your
list of things to look for or might be later.

For a spcific example of this effect, consider NGC 895, now on my list to complete the NGC. | knew from
the description in the catalog that it was associated with NGC 894, a relatively bright spiral with two
main arms. | was able to see a very faint glow in ame that differentiated it from the other.



https://www.astroleague.org/programs/two-view
https://www.astroleague.org/programs/two-view
https://www.astroleague.org/programs/two-view

