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Ron Baker

That’s So Neptune!
By Tony Mallama
At the incredible distance of 30 Astronomical Units, the cloud-covered globe of Neptune is just a small dot in most
telescopes. The planet receives barely one thousandth as much sunlight as does the Earth and, at visual magnitude
8, it appears a thousand times fainter than Jupiter. The only spacecraft to visit this remote outpost of our solar system was Voyager 2 which flew by it in 1989. Back then the CVAS was just half its current age.
So, it is no wonder that Neptune and its atmosphere remain an enigma. From the point of view of a photometric
observer, the main question is why Neptune has grown substantially brighter during the past several decades. The
magnitude change is shown in the long-term light curve below which spans the 60 years from 1954 through 2014.
One hypothesis for the brightening is that some form of climate change is occurring on Neptune (though there are
probably no ETs burning fossil fuels, ha ha). Another idea is that dark aerosols have been settling out of the atmosphere. There are serious problems with both of these ideas though and, so, the search for answers continues.
A few years ago Ron Baker, Bruce Krobusek and the author began a program of monitoring Neptune and analyzing
its brightness. Some of those observations contributed to the long-term light curve. At the present time, the visual
magnitude of Neptune at mean opposition is 7.71 while prior to the 1980s it had been 7.84. The 13% increase is
larger than any change of this sort ever measured for the other planets. If the reflectivity of the Earth changed by as
much the global mean temperature would be significantly altered.

Observers from the 1950s
through the present day
have recorded the brightness
of Neptune in the V (visual)
filter. A very distinct brightening occurred between the
years 1980 and 2000. After
that the magnitude leveled
off to its current value.
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Bruce and Ron observed Neptune through eleven different filters which covered wavelengths from the ultraviolet
though the visible and into the infrared. There is very little scatter in the UV and visible photometry over short periods of time which attests to the high quality of the observations. However, the variability of the IR magnitudes was
much larger and could not be explained as observational scatter alone. This led us to investigate possible reasons
for the short-term IR changes which seem to be related to Neptune itself.
The likely solution appeared in the form of high resolution images of Neptune recorded by amateur astronomers
using advanced image processing techniques. These observers identified a mammoth, long-lived storm cloud on
Neptune. This feature, which is larger than the planet Earth, stands out from its background when observed in longwavelength filters while at shorter wavelengths it blends in.
Having this knowledge in hand, the author plotted the IR magnitudes as a function of Neptune’s rotational phase.
The rotational light curve shown below implies that Bruce and Ron were recording IR brightness changes corresponding to the presence or absence of the cloud on the Earth-facing side of the planet.
Each time that an enormous
bright cloud crosses the disk of
Neptune the planet becomes
more luminous. Research efforts
are still underway to explain the
existence of this gigantic atmospheric feature.

The reason for the long-period variability of Neptune remains largely a riddle that will be left for future researchers
to untangle. Perhaps observations from the Hubble Space Telescope or the James Webb Space Telescope will solve
this mystery. However, it seems that our study has provided one small piece of information that helps to fill in the
jigsaw puzzle of unknowns surrounding Planet 8.

Ron Baker in the North Observatory at Indian Hill and Bruce Krobusek at his home observing site in Rochester NY.
CCD cameras like those shown in the pictures allow amateurs to record astronomical phenomena with the same
authenticity that was once the provenance of professionals alone.
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A s t r o p h o to g r a p h y
Mosaic Astronomical Images
By David Mihalic
As many of you know, I do my astrophotography via remotely located, robotically controlled telescopes. There are a
fair number of these services available around the world, most them offering total exposure and filter control. But
the prices for such services are typically about $1.00 (USD) per minute! Alas, that is prohibitively expensive for most
of us. The service I use (SLOOH) simply charges a very modest yearly fee. But the affordable fee has it's drawbacks. I
cannot control the exposure or filters. Depending on which scope is in use, the exposures are either 5 or 10 minutes
in length. And the filters are always a standard run of LRGB, with the exception of the moon which uses Hydrogen
Alpha because of the extreme target brightness.
I have to make up for these drawbacks as best I can. There is nothing I can do about adding different types of filters
since, even if they existed at SLOOH, narrow band filters require much longer imaging times to obtain decent exposures. But I can do several things to compensate for the short exposure times. I can stack images. Since FITS files are
provided for every image taken, I can accumulate stacks of any or all LRGB files. The Luminance files are of course
the most coveted since they carry most of the detail in the image.
So what does all this have to do with mosaics? Well, although SLOOH does have wide field scopes in both their Canary Island and La Dehesa, Chile locations, they are fairly small, on the order of 85 to 90mm. All the wide field
scopes are limited to a maximum of 5 minute exposures. So, although I can obtain wide field views, between the
small aperture and the short exposures, even image stacking is not enough to produce a great image.
The solution for hi-res wide field views – you guessed it, mosaics using the larger telescopes. The larger choices that
SLOOH offers are 0.35m, 0.43m and 0.50m. Typically I have been doing my mosaics on the half meter scope. The
new 0.43 meter scope shows great promise but due to an intermittent focuser issue, I have not relied on it. Repairs
are underway as of this writing fortunately.
So the advantages of doing mosaics are: (1) greater image resolution since the entire target is now represented by
multiple images and (2) a FOV that is as large as I want to make it. The disadvantages are the amount of work involved especially if I take multiple exposures of each section of the mosaic. There are also significant processing issues with trying to blend each section into the others that can be complicated by the fact that the various exposures are likely made on different nights with different viewing conditions.
A mosaic can be as simple as “gluing” as few as two images together or as many as your PC can assemble without
crashing. A fellow SLOOHer did a 60 panel image of the area surrounding the Large Magellanic Cloud.
Some Considerations
The first consideration for a mosaic, once you have identified a target, is just how far and wide you want the final
image to be. For example, if you are shooting the Veil Nebula complex, will you be doing the entire complex to include both the western and eastern portions along with Pickering's Triangle? Or will you be imaging just one of
those 3 components? Considering that the Veil Complex is around 3 degrees across, you really need to do some
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A s t r o p h o to g r a p h y
Mosaic Astronomical Images (Cont.)

planning ahead of time. Of course you need to know the photographic FOV of the scope/camera combination you
will be using. The 0.5m Corrected Dall-Kirkham that I usually use has a 37×37 arcminutes FOV.
The next hurdle is to identify the coordinates for each of the images you will be taking such that you have somewhere between 15%-20% overlap of each contiguous image. The overlap is done to facilitate alignment of the images. There are some programs available that will calculate image coordinates for you if you provide the FOV of the
telescope, the number of images that you want to expose, the percentage of image overlap and the coordinates of
the center of the target image. There is a free program available to do this. It is called CalcMosaic. You can Google
that name to find it. It is very easy to use. The only problem I have had is that I am never exactly sure what dead
center is on my target image. I usually end up missing part of the nebula and having to setup another round of images to fill in the missing parts.

Four panel mosaic plan for a portion of the Rosette nebula.

One other thing I have tried with great success is displaying the nebula in the free planetarium program Stellarium.
Stellarium gives you the option to search for and zoom in on a “to scale” representation of many (but not all) popular nebulae. Then you can pop up a FOV box that you preset to your scopes actual FOV. This allows you to map out
each image in the mosaic as an overlay on the screen. Stellarium displays the actual RA and Dec of the center of the
overlay. Those coordinates are then used for that portion of the mosaic panel.
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A s t r o p h o to g r a p h y
Mosaic Astronomical Images (Cont.)

Stellarium image showing a 37x37 arcminute field and RA/Dec coordinates for a portion of M78.

Lastly, we have to consider image processing of course and the merging of the individual mosaic panels into a final
image. Some of the higher end astronomy image processing software like PixInsight and MaximDL have some facilities to generate coordinates for planning mosaics and some for even aiding in assembly. But these programs can
come at a high price and very steep learning curves. Full versions cost upwards of around $600 (USD) while minimum versions are around $300. I have not really played around much with the demo versions of either.
I typically use either Photoshop CS2 or Photoshop Elements versions 11 and/or 14. For actual mosaic panel assembly I use PSE v11. Adobe stopped allowing manual assembly of mosaics in versions of Elements that came after v11.
Elements almost always fails to properly assemble an astronomical mosaic. So the need for manual assembly is a
must. There is another free program to the rescue called iMerge but I have found that it does not do a very good
blend compared to the Adobe product.
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A s t r o p h o to g r a p h y
Mosaic Astronomical Images (Cont.)

Image Processing
This article is not meant to be a tutorial on image processing. But the issue needs to be brought up as to whether
each image should be processed first and then assembled into the mosaic or assembled first then image processed.
The answer is a hybrid approach. To some degree it depends on the quality of the resultant images. By the way,
after I process the FITS files I usually save them to a PNG format for assembly. PNG is a loss-less format unlike compressed formats like JPEG.
If all the PNGs are high quality I may assemble them into the mosaic and then do my final image processing on the
mosaic itself. If some of the images are not so great I may try to do a light processing on those to bring them in line
with the better images and then do the assembly. The worst case scenario is that, due to imaging on different nights
and under different conditions, all the images look different as compared to one another. In that case I may perform
heavy image processing before and after assembly. This may be an iterative process, read that trial and error, repeated many times until the desired result is achieved. There is much experimenting in this process every step of
the way and you have to be flexible in your workflow. I suggest that if you are going to experiment with creating
mosaics that you start with just a few panels first and slowly work your way up to larger assemblies.
Well enough background; let us take a look at some of the mosaics I have created with my SLOOH images.
Here is a simple three panel mosaic, each panel having a FOV of 37×37 arcminutes. I did not even use any software
to plan this one. I simply did some quick mental math and made sure the images would overlap in declination. The
Right Ascension did not need to be adjusted since the whole width of the image fits within the existing RA settings.
Three images, a “Tip, “Middle” and a “Bottom”. A FITS generated LRGB was assembled for each with just a quick
Levels adjustment. I could have done this in two shots, but I missed the tip of nebula in my “Middle” image. I have
shrunk these images to save space in the article.

3 panels of the Western Veil nebula: Tip (left), middle section, and bottom portion.
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A s t r o p h o to g r a p h y
Mosaic Astronomical Images (Cont.)

The next step was to load the three images into Elements version 11 using the Photomerge Panorama Interactive
Layout option. In this particular case, Elements actually correctly assembled the mosaic since there were only three
images. Normally you need to manually move the images into their proper positions.
The first thing you may notice is that the resultant mosaic looks poorly blended. That is simply because the blending
has not actually been performed yet allowing you time to reposition things if you believe them to be incorrect.
When you are ready, pressing “OK” returns you to the main editing page where you can “flatten” the image, i.e.,
commit the changes. Then you may crop and process the result.

The 3 panels merged (on left), and blended (on right).
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A s t r o p h o to g r a p h y
Mosaic Astronomical Images (Cont.)

3 panel mosaic, flattened, processed, and rotated. Each image consists of 2xL, 1xRGB 10-sec exposure.
0.5 meter f/6.8 Corrected Dall-Kirkham telescope with a Proline FLI 09000 CCD.

8 panel mosaic of the Pelican Nebula . 0.43m f6.8 Corrected Dall-Kirkham telescope
with a Proline FLI 16803 CCD. Each panel is 43x43 arcminutes.
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A s t r o p h o to g r a p h y
Mosaic Astronomical Images (Cont.)

15 panel mosaic of the Rosette Nebula. 0.5 meter f/6.8 Corrected Dall-Kirkham telescope
with a Proline FLI 09000 CCD.

I hope you have enjoyed this introduction to the art and science behind astronomical mosaics.
I will see you at Indian Hill!
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O b s e r v e r ’s Lo g
Asteroid 4817 Gliba
By Dave (Rick) Skillman
I took 500 images, each of 12.8 seconds exposure. I hand-edited out about 50 images that had wind jitter, planes,
clouds, or other mysterious defects, leaving about 444 good images. I shifted them to a common center and coadded them to get the frame.

Exposure duration:
Exposure mid-time:
Asteroid RA at mid-time:
Asteroid Dec at mid-time:
Field of view:
Asteroid magnitude:
Plate limit magnitude:
Orientation:

95 minutes
2016-01-07 04:05:32 UT
7h 55m 50s (J2000)
17d 26m 44s (J2000)
9.3 X 9.3 arcminutes
15.8
21
N is up and E to the left

Telescope:

26-inch reflector, Center for Backyard
Astrophysics at Mountain Meadows, WV

Camera:

Apogee U55 back-illuminated CCD,
IR-block filter

Remote operator:

Rick Skillman

Note: The main-belt asteroid 4817 Gliba was recently named in honor of George W. Gliba, co-founder of the CVAS.
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O b s e r v e r ’s Lo g
A Frosty Night at Indian Hill, January 5, 2016
By Marty Mullet
A clear and moonless night in January is somewhat of a rare occasion that I didn’t want to let slip by. Tuesday, January 5th was one such night. With the temperature holding in the mid-20’s and the kerosene heater doing its job, we
powered up the Stokes 16-inch.
While we waited for astronomical twilight, I wanted to check out some carbon stars in Orion. First up was W Orionis, a magnitude 6.1 orange-red star just below the shield. Surrounded by white and blue field stars, this one
stands out well in the eyepiece. From there it was across Orion nearly to Gemini and BL Orionis. A magnitude 6.3
star I considered more orange than red, and more like 7th magnitude, BL Orionis has several similarly colored stars
in the eyepiece that make for an attractive contrast to the white and yellow stars in the field. Both of these stars are
worth the effort to find them.
We continued on in Orion, comparing the views of M-42, the Great Orion Nebula, in just the eyepiece, and with two
different OIII filters, a TeleVue and a Zhumell. The Zhumell filter is much cheaper than the TeleVue, but this is a
case of getting what you pay for, and by far the best views were through the TeleVue. After a quick look at Σ (Sigma)
Orionis, a multiple star system just under Orion’s belt, we tried to spot NGC-2024, the Flame Nebula. But with or
without filters, we couldn’t find any sign of it. It will stay on my bucket list! Next stop was up to Orion’s elbow and
NGC-2169, also known as the ‘37’ or the ‘XY’ cluster. I think it’s more of a ΣY but it’s always an enjoyable sight.
Moving on, our next stop was M-1, the Crab Nebula, in Taurus. To me, this one looks the same in a 4” or a 16”. I
wonder what telescope size is needed to see any detail here. Next was M-35 and NGC-2158. M-35 is another of my
favorites for public nights; big and bright with lots of curving star chains, it’s usually a hit with everyone. NGC-2158
is more of a cloudy patch, and I can see why it was originally catalogued as a globular. I’ve never been able to resolve stars in it, but it serves as a good example of the differences distances make in the eyepiece.
Our next stops were the three open clusters in Auriga, M-38, M-36 and M-37. M-38 is big, sparse and asymmetrical.
It reminded me of a splash you would get in a shallow puddle of water. Roughly half a degree to the south is NGC
1907, a small and dim open cluster. Easy to miss, 1907 is much richer and more concentrated than its more famous
neighbor. M-36 is much smaller and more concentrated than M-38. M-37 is my favorite of the three. Bigger than M36 and richer than M-38, I consider it the showpiece of Auriga. A bright orangish-yellow star in the center seems to
anchor the cluster.
After a quick stop at the three stars of Beta Monoceritis, we were on our way to NGC-2244 and the Rosette Nebula.
This one was a first for me, and I was impressed! The cluster’s brightest stars are lined up in two rows of three stars
giving it a boxy rectangular shape. Nebulosity was barely visible with averted vision until we used the OIII filter.
Then I saw how big the Rosette really is. At 50 power, the eyepiece covers about ¾ of a degree and the nebula far
exceeded that. Bright and darker lanes were visible, mostly with averted vision. I’m not a huge fan of nebulae, but
this one I won’t soon forget! Next up was NGC-2264, the Christmas tree cluster. Big, bright, pretty are adjectives
used to describe this and I’d have to agree. We didn’t see the Cone Nebula, but I really wasn’t looking for it either.
I was content to view the cluster.
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O b s e r v e r ’s Lo g
A Frosty Night at Indian Hill, January 5, 2016 (Cont.)
Back to Gemini, we hunted down NGC-2392, the Eskimo Nebula. It looks like a typical small, round planetary until
you start adding power. At 158x with a filter and averted vision, it was no longer just a homogenous circle of light.
But I wasn’t sure I could actually see any structure or if I only imagined I could because I knew it was there.
Next, we slid north to Ursa Major and M-81 and M-82. M-81 sported a nice bright core with signs of the spiral arms,
while M-82 was a fat line with some signs of mottling. At low power, they’re a nice pair in the eyepiece. About this
time, we noticed an increase in haze and sky glow and spotted high clouds moving in. It was almost midnight, so we
finished up with a couple of new items that I hadn’t seen before: M-108 was a very dim slash of light. Easy to miss,
I’m a bit surprised I found it. The Owl Nebula, M-97,
was much easier to find. Good sized, it was noticeably brighter with the filter, but I still didn’t notice any
sign of the ‘eyes’.
Jupiter was low in the east now, so we took a 5minute warm-up break waiting for it to clear the observatory wall. Always a pleasant sight, Jupiter
showed three moons, Ganymede to one side, Europa
and Calisto on the other. Io was just completing a
transit, but I wasn’t able to spot it on the planet surface. We probably spent half of our evening at the
eyepiece and half of it in the warm room, but I still
Marty Mullet with the 16-inch Stokes reflector at Indian Hill Observatory.
consider it a very successful observing session.

P r e s i d e n t ’s c o r n e r
By Marty Mullet
Friends,
2016 is upon us. I hope each of you had an enjoyable holiday season, and I wish you all a healthy and prosperous
new year! I am grateful to our members for a successful 2015. This year, we have returned to scheduling winter star
parties, expanded our programs with Lake Metroparks, and added Hiram College to our list of outreach partners.
Soon, we will begin exploring expansion opportunities at Indian Hill. 2016 should be an exciting year for CVAS!
By now most of you have heard of the recent passing of Shirley Richards, our neighbor at the Hill. Keith and Shirley
Richards made Indian Hill possible through their kindness and generosity. From offering the use of their property
and supplying us with electricity to the eventual purchase of our two acres, the Richards’ honesty and integrity enabled us to build and thrive on Indian Hill. I first met Shirley at the 50th celebration and I had only visited with her
three or four times since - usually just to pick up the mail next door - but she struck me as a very bright and articulate lady and I always enjoyed speaking with her. We will surely miss her.
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C o n s t e l l at i o n Q u i z
By Dan Rothstein
This month’s questions:
1. Identify the Seven Hunters of the Micmac Indians.
2. Where is the Harvest Keeper?
3. Where did John Hill place Bufo the Toad, and what other prominent constellation of spring looks like a frog?
4. Which modern constellation is referred to in Bedouin tradition as the Big Fish?
Answers to last issue’s questions:
1. Gallus The flying squirrel, or Sciurus Volans, was a creation of America’s first celestial chart maker, William Croswell. He was a Bostonian, who in 1810 printed only 600 copies of his maps. These include two constellations
found on no other charts before or since. One was Sciurus Volans, located northeast of the junction of Camelopardalis, Cassiopeia, and Perseus, which is northeast of the Double Cluster, on the Giraffe’s tail. Rocky’s tail
stretches across the border into Cassiopeia, and its body soars east-northeast from there toward and probably
including the stars of Kemble’s Cascade. Only two stars were plotted in the Flying Squirrel. The double star Σ385
(4.2m primary) was the base of its tail. The other star is now known as the variable CE Camelopardalis, located
on the outstretched hind leg. This star is the source of illumination for the diffuse nebula van den Bergh 15. The
open cluster Stock 23 is to the west, and the planetary NGC 1501 (the Oyster Nebula) is inside the body. In the
words of Ian Ridpath, the night sky is probably the only place where it’s difficult to spot a giraffe, and I must
add, let alone the body-less tail of a flying squirrel.
2. Robur Carolinum, or Charles’ Oak, was created by Edmund Halley in 1679. The name refers to the oak where
Charles II was said to have hidden for a day and a night from the troops of Oliver Cromwell after his defeat at
the Battle of Worcester in 1651. Halley sailed to St. Helena in the south Atlantic in 1676 to observe the southern
stars. In 1679 he published his catalog of southern stars. This invention secured Halley his Masters degree by
the King’s express command. However, it was abandoned after 50 years, one reason possibly being that there
was hardly a single oak tree in England which was not claimed as the King’s hiding place after the battle; another being that Nicolas Lecaille (always the French-English rivalry) complained that it used some of the finest stars
in Argo Navis, which he had just split up, including the star Eta Carina and the Eta Carina Nebula. Halley had
been the first European to record the nebula. Lecaille more comprehensively mapped the southern regions.
Most astronomers followed Lecaille’s lead, although Bode sought to reinstate it and included it in his 1801 atlas
as Robur Caroli II. The constellation was created out of the bow of Argo Navis, east of Centaurus and Crux, including 25 stars on Bode’s atlas. Its brightest star is now Beta Carinae in the keel, known as Miaplacidus near
the border with Volans.
3. Scutum Sobiescianum, or Sobieski’s Shield, was introduced by Hevelius in his 1687 atlas. John III Sobieski, was
the King of Poland who commanded the armies, which defeated the Ottoman Turks in their attempt to take
Vienna in 1683. This battle ended the expansion of the Turks into Europe. His shield is emblazoned with the sign
of the cross. It lies north of the head of Sagittarius, west of the feet of the extinct grouping of Antinous (now the
southern part of Aquila), and east of Serpens Cauda. It has no named star, but contains some of the richest
portions of the Milky Way. William Herschel estimated that there are 331,000 stars within it, and it is very rich
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C o n s t e l l at i o n Q u i z
Answers to last issue’s questions (cont.)
in nebula, the most notable being M11, the Wild Duck. Just across the border into Serpens is the Eagle and at
the southwest corner is the Swan Nebula. The cross is seldom drawn on charts, but Sky and Telescope’s Pocket
Sky Atlas shows α, β, γ, and δ as a narrow diamond west of M11 and M26, aimed down into the heart of the
Milky Way.
4. The Christian reincarnation of the ship Argo is as Noah’s Ark. Columba Noachi, or Noae, is Noah’s Dove, a creation of Petrus Plancius in 1592. It appears as a dove with olive branch in Johannes Bayer’s Uranometria of 1603.
It was not recognized by Hevelius, or Flamsteed, but Royer and Halley both reintroduced it in 1679. Columba
represents the dove which Noah sent out from the ark to find land after the flood. After one unsuccessful flight,
on the second it returned with a fresh olive branch in its beak. The olive branch has become nearly a universal
symbol of peace; in this story symbolizing the ending of divine anger at the human race. Lying on the same meridian as the belt of Orion, it lies south of Lepus and southwest of Canis Major, sharing borders with Caelum,
Pictor, Puppis, and Canis Major. The two lower stars in the rectangle which makes up the body of the big dog
point directly toward it. Artwork of the period has the dove either sitting on the stern of Argo Navis (modern
Puppis) or flying away from it. This places it very low in our southern sky, only visible when Orion is at its highest. Columba is often described as a “modern” constellation, since it doesn’t appear as one of the 48 ancient
constellations in Ptolemy’s Almagest, but it does have ancient connections in several stories connected to Argo
Navis, first attributed to St. Clement of Alexandria (AD 150- 215), not in the times of the ancient or the classic
ages of Greece. In these stories it is the dove which was released by Jason to guide the Argo through the Clashing Rocks (at the mouth of the Black Sea). It had been foretold that if any creature passed through the rocks
alive that they would never move again. The dove, aided by Athena, flew so fast that the rocks crashed into
each other allowing the Greeks to pass. This story may also be a metaphor, with the Clashing Rocks representing the March Equinox, the voyage of the Argo representing the movement of the sun (due to the precession cycle) into a new gateway, the Age of Aries, represented by the golden fleece of the Ram. In Chinese astronomy, 3 pairs of stars in this area represent 3 generations of a family. Alpha and Epsilon were an old farmer,
Beta and Lambda were his son, and Kappa and Gamma were his grandson. The three pairs create 3 nearlyparallel lines in the sky. Columba has 11 stars 4th magnitude or brighter, with 48 visible to the naked-eye and
it has the distinction of being the direction opposite the motion of the sun through space. Alpha and Beta form
the head and breast of the dove, and were known as the bringers of good news. The Lucida, Phact, or Phaet, or
Phad comes from the Arabic term Al-Fakhita, or “ring dove”, lying 33 degrees south of Alnilon, the middle star
in Orion’s Belt. It has a very faint binary companion. It is a blue-white supergiant which rotates so fast, 180 km/s
(90 times faster than our sun), that is flattened at the poles and has thrown off an expanding ring of gas. Beta is
known as Wazn or Wezn, which means “weight”, a K-type (orange) giant of 3rd magnitude. Wazn is a runaway
star, moving at 100 km, coming from the other side of the galaxy. Delta Columae is the olive branch, called
Ghusn al Zaitun, a 3.8m binary close to the border of Canis Major. The other interesting star is the 5.3m O9 Mu,
another runaway star, moving at 200 km/s. Along with AE Aurigae, they were ejected in opposite directions
from the Iota Orionis system (the Trapezium) in the Orion Nebula, after a possible collision of two binaries or a
supernova 2.7 million years ago. 53 Arietis is also running away from the Orion area. Mu is one of the rare Otype stars visible to the naked eye. Columba’s best deep-sky object is the 7th magnitude globular NGC 1851
(Caldwell 73) which lies just off a line from α through ε.
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Notes and News
New Research by Authors Affiliated with the CVAS
Tony Mallama and Bruce Krobusek successfully validated magnitude values in the catalogue “Sloan Magnitudes for
the Brightest Stars”. To perform the validation, Tony derived synthetic magnitudes from published spectral fluxes
and compared them with photometric magnitudes determined from Bruce’s CCD observations. Their paper was
accepted for publication in the Journal of the American Association of Variable Star Observers in September 2015.
Mallama, A. and Krobusek, B. 2015. Validation of “Sloan Magnitudes for the Brightest Stars” and
Suggestions for Observing with Small Telescopes. JAAVSO, 43, 158-162. https://www.aavso.org/media/
jaavso/3117.pdf

General Information
The CVAS website has information about upcoming astronomy events and activities in our area. There is a host
of astronomy-related information, and links to interesting and useful sites. Send comments and suggestions to the
webmaster, Russ Swaney
The Valley Skywatcher has a long tradition as the official publication of the Chagrin Valley Astronomical Society.
All material in this issue has been written and provided by individuals within our membership community. The CVAS
welcomes original articles and material from all members and friends, and this journal provides a unique opportunity to share interests. Published quarterly, the next issue will be available in April. If you would like to contribute
material to the publication please contact the editor, Ron Baker
Recent issues of The Valley Skywatcher are available on our website here.

Reflec tions
The [second] variation is like a mosaic. You can recognize particles and little molecules of the theme, and its like a
pointillistic painting where out of the dots and points the picture emerges.
Andras Schiff
Description of a variation on the main theme from the third movement of Piano Sonata no. 30, op. 109 by
Ludwig Van Beethoven.
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