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“Seeing” an Extragalactic Globular Cluster 

By Russ Swaney 

At Star Parties we know the Moon, planets, and bright double stars are always attention getters.  But I like the im-

pression globular star clusters leave on first-time stargazers.  The visual impact of Saturn or Jupiter is immediate, but 

with globular clusters there is this delay in recognizing what you’re looking at and then truly seeing it and then “Look 

at all those STARS!” 

I’m sure you’ve all had the opportunity to observe globular clusters in our Milky Way Galaxy (M13, M5, M3, M15 

etc.), but have you ever considered looking for one in ANOTHER GALAXY? 

Yes, they are very far away and even the brightest is less than 12 magnitude. So why spend time searching for some-

thing that pretty much just looks like another star field?   In my case it’s the challenge of seeing something like M13 

but immensely further away. 

CVAS President Marty Mullet suggested I try G1, also known as Mayall II, which, according to Wikipedia, is a globular 

cluster that belongs to the famous Andromeda Galaxy M31. It was discovered in 1953 by the astronomers Nicholas 

Mayall and Olin J. Eggen. G1 consists of at least 300,000 very old stars (one million according to other sources) and 

lies about 130,000 light years away from its mother galaxy M31 which is located at a distance of 2.36 million light 

years from Earth. It’s apparent magnitude is 13.7, but it’s the brightest known globular cluster beyond our galaxy. 

G1 is described as “looking like a triple star. Under high magnification, it will resemble Mickey Mouse - two fore-

ground stars are the ears, and Mickey's head, somewhat extended, is G1*.” 

Here’s a 30 second image with the 10” SN at Indian Hill (cropped to about an 8 arc-minute field of view).  
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In addition to being rather dim it’s also not easy to find (see finder chart below), but Marty was able to put it in the 

eyepiece of the 16” Newtonian at Indian Hill Observatory. 

But I wasn’t sure I could really “see” it in the 16 inch (sometimes I try to convince myself there’s something there). 

Now I have old eyes which makes “seeing” faint objects difficult. 

 

 

 

 

So, when a Star Party at Geauga Parks Nassau Station gave me the chance to use the 36-inch Cassagrain I pointed it 

(well the computer did) at G1. 

And the results:  While I couldn’t resolve individual stars in the globular, I could clearly see that there was something 

there. The quickest glance showed that it wasn't a star – it had a dense core with a dimmer coma around it – espe-

cially when you compared it to the two foreground stars (mag 14.3 and 13.6 respectively).  

So, I’m now encouraged to tackle new and offbeat targets, if for nothing else to enjoy the journey. 

Footnote:  I used to pronounce them “GLOBE-ular” but was corrected by many that it’s  “GLOB-ular”.   Turns out 

both pronunciations are correct! 

* There is some debate about NGC1049 in the Fornax Dwarf Galaxy (12.6 magnitude), that it’s not a globular but 

rather a small galaxy that Fornax “captured”.   Finder Chart for G1: 

 

 

 

 

 

 

 

As we age our pupils don’t widen as much as they used to (the iris, the colored part of the eye sur-
rounding the pupil, contains tiny muscles that control the size of the pupil. As you get older, these 
muscles, like most in the body, weaken and do not respond as well to the need to let in more light. 
It’s as if your eyes were still young but you were wearing sunglasses at night). There is also evi-
dence that as we age we lose more rods than cones. In the young eye, rods outnumber cones by 
nine to one in the part of the retina called the macula. But an autopsy study of older adults found 
that while the cones remained intact, almost a third of the rods in the macula had been lost.  
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A st r o p h oto g r a p h y  

Image Noise Reduction with Stacking 

It’s all about Signal-to-Noise Ratio 

By David Mihalic 

Anyone who has ever done any astronomical imaging has had to deal with the problem of noise in their images. 

Before we discuss how we can deal with noise, it would help if we have a better understanding of the nature of 

noise and its causes. 

Signal-to-Noise Ratio 

In the everyday world we receive information about a host of things, most of which are communicated to our sens-

es via some portion of the electromagnetic spectrum. Problems with these perceptions can often occur when            

interference or noise is introduced. Usually our sensory perceptions are a mix of information that we find useful, 

which we call signal, and information that we don’t want, which we call noise. For example, you and I may be hav-

ing a conversation outside. In this scenario, audible sound waves are the useful signal we are interested in. As it 

turns out, during our conversation, the city may begin work on road repairs using a jack hammer to break up the 

pavement. The noise from this job can seriously impede our efforts to communicate. If the road work is close 

enough (meaning really loud) it could totally swamp our conversation. If is was distant, it may only mildly affect our 

conversation. In the former case, we say that there is a low signal-to-noise ratio (SNR). In the latter, we have a rela-

tively high SNR. 

No matter what the information stream is (sound, light, gamma rays, etc.), we desire a high SNR in order to opti-

mize the gathering of our desired signal. 

Astro-imaging noise 

Astro-imaging is, in large part, the gathering of what is to us the visible portion of the electromagnetic spectrum. 

Other specific wavelengths can be passed using more specialized filters.  

Like any other data collection, all astro-images contain some noise. This noise usually takes on the character of 

graininess, mostly in the darker areas of the image, that is, areas of low signal-to-noise ratio. What then are the 

sources of that noise? 

There are several prominent sources of image noise, many of which astrophotographers routinely correct for. Here 

is a short list of the most common noise sources and the usual forms of remediation employed. This is by no means 

an exhaustive list and does not include a discussion of noise sources that cannot be mitigated. 

Dark Current 

Dark current is the name given to the small amount of electricity that courses through most electronic devices (in 

this case the CCD camera sensor) due to the presence of thermal energies. This current is independent of the cur-

rent produced when light falls on the sensor from objects being imaged through the telescope. But it does  
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A st r o p h oto g r a p h y  

contribute to the collected image data, albeit erroneously. Typically, this is mitigated by the use of CCD coolers. The 

collection of so called dark frames is also employed to reduce the remaining dark current to a negligible level. This 

is achieved by collecting a number of frames with the telescope lens covered, aligning and stacking them to create a 

Master Dark frame. This then is later subtracted from the aligned and stacked data acquisition frames. 

Dust, Vignetting & Internal Reflections 

Dust on the CCD chips, uneven illumination and optical reflections all cause problems with our images. Again, since 

this is unwanted, we can group this under the category of noise. These types of optical problems are typically ad-

dressed by the use of so-called flat frames. 

Binning 

Binning is a camera setting that refers to the number of pixels used to detect the incoming photons. This influences 

the resolution of the final image. Basically, the better the resolution, the better the SNR. If we bin 1x1 (1 photon per 

pixel), then higher resolutions are obtained, namely we have a better signal and therefore less noise. When we bin 

2x2 or 3x3, we spread out that incoming signal over a larger range of pixels, thus reducing the resolution and intro-

ducing more noise. Typically, the Luminance frames are binned 1x1 and the RGB frames 2x2 or 3x3.    This is done 

because most of out the true signal is contained in the unfiltered frames. The RBG frames contain mostly the color 

levels. Of course telescope resolution enters into this as well. The larger the aperture, the greater the resolution 

and therefore the greater the signal. 

CCD Readout Noise 

When the CCD chip is interrogated by the camera storage device, more electronic noise is created in the process of 

converting and storing the signal. There are a number of factors contributing to the readout noise but sky-glow 

seems to be the largest factor. The exposure times for sub-frames can be used to keep the read out noise mini-

mized. 

Exposure Time 

The length of each exposure has a major impact on noise. With longer exposures, we obtain more signal. We also 

obtain more noise. But the ratio of signal to noise increases with time. However, we cannot increase the exposure 

time indefinitely as it also increases the amount of “light pollution” from other sources such as the moon and artifi-

cial light sources, collectively known as sky-glow. 

The Real World 

So, overall, astrophotographers have well established and documented techniques for keeping noise to manageable 

levels, namely, darks, flats, appropriate exposure times to minimize sky glow and binning. Most modern day pro-

cessing software for astronomical imaging has scripted routines that automatically apply darks, flats and, for those 

who use them, bias frames. 

For those of us who perform remote astrophotography though, most of this is already handled by the telescope 

hosting company and not always as well as we would like! So what is left for us to do when noise is still an issue? 



 

The Valley Skywatcher  •  Fall 2017  •  Volume 54-4  •  Page 6 

A st r o p h oto g r a p h y  

Typically, the “newbie” astrophotographer uses software methods to minimize the obviousness of noise in their 

images. This usually involves the application of various mathematical algorithms that average out pixel values to 

smooth the rough transitions from data values to noise values. This approach does not actually remove noise so 

much as it masks it. I am not saying that these techniques should not be used but, they should only be used after all 

other “real” noise reduction techniques have been applied. 

This brings me to the whole point of this article. Home user or remote subscriber, the methods of image stacking 

can go a very long way to improving signal and reducing noise! The great part about this is that your images can be 

acquired on the same night or different nights even years apart since the distant celestial objects are not moving 

with any appreciable distances over years of time with respect to earth. 

Some have asked if “more is better”, why not just stack multiple copies of a single exposure to reduce the noise? 

The answer to that question is that noise, by its nature, is random. So if you simply stack the same image over and 

over you are simply building up the noise profile as well as the data. But because noise is random, each subsequent 

exposure places the origin of noisy pixels in slightly different locations. Thus when stacked, the noise profile does 

not reinforce itself but is randomly distributed. As we mentioned earlier, though, you cannot stack an indefinite 

number of images. There is a point of diminishing returns. 

When we add two images together, the signal is increased by a factor of 2. But at the same time, the noise increas-

es by the square root of 2, viz., 1.4. The important part though is that the Signal-to-Noise ratio has improved! We 

went from an SNR of 1 to an SNR of 1.42 If we improve our game further using 4 images, the signal increase by for 

times but the noise only increases by √4 or 2. So our SNR improves to 2 (4/2). The same effect can be achieved by 

increasing the exposure time of each frame. Of course we eventually reach a point of diminishing returns. You can 

stack an absurdly high number of frames but the amount of SNR improvement is not worth it. How many is too 

many? You can calculate the improvement easily by simply taking the square root of the number of frames taken, 

e.g., 25 frames yields a 5 fold increase in SNR. 

The improvements in noise reduction can be visualized readily by comparing different numbers of stacked images. I 

have only used luminance frames here since virtually all the data signal are contained within them. The RGB frames 

contribute mostly color since they are passing only one wavelength of light. 
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First off we will examine just one luminance frame of IC 4603 yielding a baseline SNR of 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

You may need to magnify this image to see detail but it is an extremely noisy (grainy) frame with noise even in the 

signal rich portions of the image. 

1 frame – baseline SNR of 1  
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Now we will stack 3 different exposures and our SNR is improved by 1.7x. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Visually the image is not improved that much. Most of the perceptible noise reduction has occurred in the strongest 

portions of the image. 
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Let us now move up to a stack of 6 images where we see a 2.45x SNR improvement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At this point we begin to see significant improvement. The entire image is much smoother even in the low signal 

areas of black space. We could, if we wished, now perform an LRGB combine and apply a software noise reduction. 

But if we continue stacking we will see even greater results. 
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Next we’ll jump to a stack of 9 images which gives us a 3 fold SNR increase over our original single frame exposure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At this point, if you look closely, you will still see yet more noise reduction, primarily in the moderately rich areas of 

this nebula, although persistent graininess still exists. So we can still benefit by further stacking. 
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Our last stack will be of 12 images yielding a 3.5x improvement over our baseline. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Finally we have achieved a fairly smooth image although I have no doubt that adding more exposures to the stack 

would reduce the noise further. Take your time examining the above images. If you pick the same area in each im-

age you will most definitely come to a point where you can easily discern the improvements. 

Conclusion 

So how many images should you stack? The answer is somewhat subjective of course. It will be based on the aper-

ture of your telescope (bigger scope = more signal), the quality of your camera apparatus, the effectiveness of your 

calibration files and the length of exposures of your sub-frames. I know people who take dozens of frames. Are they 

really great images? You bet. But it’s up to you to say when it’s enough for your purposes. The only time stacking  



 

The Valley Skywatcher  •  Fall 2017  •  Volume 54-4  •  Page 12 
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many images may not be necessary is when you have a larger data dense object like the Lagoon nebula (M8) or the 

Orion nebula (M42). In these cases we have a very high SNR to begin with. So only a few frames may be necessary. 

The telescope used for these images was a 0.5 meter PlaneWave CDK @ f/6.8. The frames exposures were 50 sec-

onds each. The camera was a FLI Proline 9000. 

So what does it all look like when assembled? Here is the final image processed in Pixinsight and finished in Pho-

toshop CS2 and Topaz Studio. There were 12 luminance exposures, and 4 each of RGB. And yes, I still did a wee bit 

of software noise reduction! 
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P r es i d e n t ’s  Co r n e r  

By Marty Mullet 

Friends, 

As 2017 winds down, we can look back at quite a year. The solar eclipse in August was a high point that we all wit-

nessed. Several members took advantage of the opportunity and traveled to an area with totality. You can peruse 

their reports and photographs in the summer 2017 edition of this newsletter. The Cassini spacecraft concluded its 

very successful mission with a dive into Saturn’s atmosphere. It seems so long ago that we got news of the Huygens 

probe landing on Titan. The Dawn mission just received a new extension to continue studying Ceres, and will re-

main in a stable orbit indefinitely. New Horizon continues on its journey through the Kuiper Belt on its way to a fly-

by of KBO 2014 MU69, scheduled for January 1, 2019. Meanwhile, the Voyager spacecraft just marked 40 years in 

space. Along with Pioneer 10 and 11 (at 44 and 45 years, respectively) they are still blazing new trails into interstel-

lar space. I often wonder if one day in the very distant future, one of these spacecraft will be in the right place at 

the right speed, and slip into orbit around some distant star or planet.  

Closer to home, CVAS has had another successful observing season with cooperative skies and sizeable crowds at 

our star parties. We’ve assisted Geauga Park District with staffing for their newly renovated Nassau Station at Ob-

servatory Park. In return, we will have access to the 36-inch Cassegrain telescope for our own research projects. 

Presently, we’re working out the details in this arrangement, but stay tuned for developments. As always, your 

comments are welcome at Skywatcher.reply@gmail.com. 
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O b s e rv e r ’s  Lo g  

The Moon and Venus 

By Bruce Krobusek 

 

 

 

 

 

 

 

 

 

 

 

 

Observing Near-Earth Objects at Indian Hill 

By Ron Baker 

These days, discoveries of unknown minor planets are usually made at professional observatories with large robotic 

telescopes, or by orbiting satellites with sophisticated imaging instruments. But the Minor Planet Center (MPC) still 

welcomes follow-up observations of near-earth objects from amateur astronomers. The MPC favors position esti-

mates with sub-arcsec accuracy for orbit determination, and recommends that the astrometry be submitted with a 

precision to the nearest 0.1 arcsecs in Declination and 0.01 arcsecs in Right Ascension. There are many factors 

which affect the actual accuracy of a reported position though. Those factors include the accuracy of the comput-

er’s clock, the reference star catalog used, and the quality of the imaging. Knowing the telescope’s location with 

high accuracy is also very important, and the MPC recommends that it be known to within +/- 5 feet. That level of 

accuracy in the location permits good observations of even very close asteroids. 

Our MPC Observatory Code at Indian Hill (H75) is based on the geographical coordinates of the North observatory. 

Since the stated location of the observatory meets the MPC’s accuracy recommendations, there are no limitations 

for observing very close objects with the telescopes housed there. But if the telescopes on top of the hill are used to 

make the observations, the question comes up: How far away must objects be in order for position estimates to be 

valid when using H75 as the reporting observatory? A conservative rule of thumb, based on one mathematical inter-

pretation, suggests that an object should be farther away than one lunar distance when observed with the hilltop 

telescopes. Most objects are well outside the moon’s orbit at the time of observation. But when a near-earth aster-

oid moves in close, the telescopes in the North observatory can be used. 

An morning photograph of the Moon and Venus from upstate New York. 
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Winter Planetaries      

Compiled by Marty Mullet      

       

Name Con R.A. Dec Mag Size Comment 
NGC 7662 And 23h25m54.0s +42°32'05" 8.6 17" Blue Snowball 

NGC 40 Cep 00h13m01.0s +72°31'19" 10.7 1.0' Bowtie Nebula 

NGC 246 Cet 00h47m03.3s -11°52'19" 10.4 4.0' Skull nebula  

NGC 650 Per 01h42m19.9s +51°34'31" 10.1 2.7' Little Dumbbell 

IC 1747 Cas 01h57m35.9s +63°19'19" 12 13"  

IC 289 Cas 03h10m19.3s +61°19'01" 12 45"  

NGC 1360 For 03h33m14.6s -25°52'18" 9.4 6.0' Comet Planetary 

IC 351 Per 03h47m33.1s +35°02'49" 11.9 8.0"  

IC 2003 Per 03h56m22.0s +33°52'31 12.6 11.0"  

NGC 1501 Cam 04h06m59.2s +60°55'14" 12 56" Oyster Nebula 

NGC 1514 Tau 04h09m17.0s +30°46'33" 10.8 2.0' Crystal Ball Nebula 

NGC 1535 Eri 04h14m15.8s -12°44'22" 9.4 20" Cleopatra's Eye 

J 320 Ori 05h05m34.3s +10°42'23 12.9 26"  

IC 418 Lep 05h27m28.2s -12°41'50" 10.7 14" Spirograph Nebula 

NGC 2022 Ori 05h42m06.2s +09°05'11" 11.7 28"  

IC 2149 Aur 05h56m23.9s +46°06'17" 10.6 12"  

IC 2165 CMa 06h21m42.8s -12°59'14" 10.6 9.0"  

J 900 Gem 06h25m57.3s +17°47'27" 12.4 12"  

M1-7 Gem 06h37m21.0s +24°00'35" 13 38"  

NGC 2346 Mon 07h09m22.5s -00°48'23" 12.5 1.0' Hourglass nebula 

NGC 2371 Gem 07h25m34.7s +29°29'26" 11.2 1.2' Gemini Nebula 

Abell 21 Gem 07h29m02.7s +13°14'49" 11.3 10.0' Medusa Nebula 

NGC 2392 Gem 07h29m10.8s +20°54'42" 8.6 47" Eskimo Nebula 

       

Challenge Objects      

Jones 1 Peg 23h35m53.3s +30°28'06" 15.1 5.3'  

Abell 82 Cas 23h45m47.8s +57°03'59" 15.2 1.6'  
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Dennis E. Taylor’s Sci-Fi Trilogy 

Reviewed By Tony Mallama 

For those who enjoy science fiction with realistic astronomy I recommend the series of three books recently com-

pleted by Dennis E. Taylor. The trilogy includes We Are Legion, For We Are Many and All These Worlds. The set is 

sometimes referred to as the Bobiverse. 

The story centers around a replicant named Robert  Johansson who is ‘Bob’ of the Bobiverse. Johansson was a soft-

ware engineer and an entrepreneur of our time who chose to be cryogenically preserved at death until technology 

could restore him to life. 

When Bob wakes up in the year 2133 he discovers that he is now the property of the government. Furthermore, he 

is a disembodied computer program being run in a laboratory. As disconcerting as this might seem, Bob is thrilled 

when he discovers that he has been selected to pilot an interstellar spacecraft. The ship will be launched to explore 

new worlds, much like the mission of Star Trek. Since he is essentially immortal the long travel times are not a con-

cern. 

Astronomy enters the story because the star systems are selected based upon their actual distances from the Earth 

and for their stellar characteristics. In particular, the mission is focused on nearby main sequence stars of spectral 

classes F and G. These stars might have planets that support life. Over the course of the trilogy more than a dozen 

star systems are visited and each is depicted in a reasonably accurate way, given what we know today. 

Bob, the computer program, interacts with his environment through peripheral devices that include vision sensors 

and grasping appendages. He also creates a Virtual Reality that simulates the surroundings he remembers from the 

twenty-first century. Eventually he even develops a human-like android version of himself. 

Complications arise as the story progresses. The nations of Earth obliterate themselves in a nuclear war and the cli-

mate turns cold. The few millions survivors will perish unless they are relocated to another planet. Bob creates 

clones of himself to work on rescuing the survivors.  

Other clones of Bob continue to explore nearby star systems and they encounter an advanced space-faring civiliza-

tion of hive-dwelling creatures. These hideous aliens eat all the animals on the planets they come across. Their diet 

includes sentient beings and Earth is in their cross-hairs! 

Bob and his clones take their responsibilities to the human race seriously but they retain a sense of humor in the 

face of adversity. So, these replicants are much different than those in Blade Runner. In all, I found the story to be 

enjoyable, compelling and interesting from an astronomical perspective. 

For those wanting to read the trilogy, it is available for free on Kindle Unlimited and very inexpensively on other 

media. I am also sending my set of books to the club library. 
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Co n st e l l at i o n  Q u i z  

By Dan Rothstein 

This month’s questions: 

1. The constellation of Ceneus appears on a celestial globe by Willem Blaeu. Find it. 

2. Locate the very shocking grouping called the Machina Electrica, a relative of a real device. 

3. What did John Hill use as a model for his constellation Scarabeus, and where did he place it? 

4. Where was Corona Firmiana, and who does it honor? 

Answers to last issue’s questions: 

1. The brightest star in the northern sky, Wega or Vega (originating in the Alfonsine Tables), was known to the Arabs as 

Waki, derived from Al Nasr al Waki, the Stone Eagle of the Desert. The Arab three star constellation Waki, which is 

part of our modern Lyra, was a triangle. Its three stars are our α, ε, and ζ. Alpha of course is Vega; ε is the double-

double at the northern angle; and ζ, the star in the parallelogram of Lyra which is closest to Vega, forms an equilat-

eral triangle about 2 degrees on a side. This figure is the stooping (stone) eagle, with half-closed wings in contrast to 

Al Nasr al Ta’ir, their flying eagle with outstretched wings, which is Aquila. To the Chinese these three stars make up 

Chih Neu, the spinning damsel, or the weaving sister, who sits at one end of the Magpie Bridge over the Milky Way. 

Aquila, their cow herder, sits at the other side of the bridge (their love story was the subject of the very first constel-

lation quiz). The identification of this group with many different birds in different cultures-a sitting or sweeping vul-

ture, an osprey, and a wood falcon, may go back several millennia to ancient India. Our association of this area with 

the Lyre goes back to Aratos and other early Greeks who called this region the Little Tortoise, or Shell, going back to 

the mythological origin of the lute of Hercules. An even earlier story associates Wega in Babylonian astronomy with 

Dilgan, the Messenger of Light, occupying the highest seat in the heavens as the pole star before 7000 BC. An observ-

ing challenge is to observe John Herschel’s Debilissima (the Excessively Minute), two 13th mag stars and a third even 

fainter one between the wide pair of the double-double. 

2. Sucking up to nobility by naming constellations after them was an all too common tradition in the 17th and 18th cen-

turies. This is the story of Psalterium Georgii, or George’s Harp. Today it floats just above the northern-most parts of 

the river Eridanis, south of the fore-feet of the Bull. It honors George III of England, patron of William Herschel, both 

of whom emigrated from Germany, George to establish the House of Hanover as kings of England, and Herschel to 

be a musician at the court. This grouping was created by the Austrian Jesuit Maximilian Hell to honor George III, who 

in sponsoring Herschel as court astronomer, allowed him to discover Uranus. Both George’s Harp and Kirch’s Bran-

denburg Scepter were carved out of this area of the sky, but although “Kirch’s Brandenburg Scepter was a reasona-

ble tribute to royalty [see last issue], it’s not at all clear why a harp was the most suitable acknowledgement of 

George III’s scientific commitment” (E. C Krupp, S&T, Jan 1994). The Scepter and the Harp were included on Alexan-

der Jamieson’s 1822 atlas, and still appeared in Elijah Burritt’s 1893 atlas, but the 1930 IAU convention eliminated 

them from our official list of constellations. The Harp included the area around the stars 24, 30, 32, and 35 Eridanus , 

but were subsequently swept back into the river.  

 



 

The Valley Skywatcher  •  Fall 2017  •  Volume 54-4  •  Page 18 

Co n st e l l at i o n  Q u i z  ( Co n t. )  

3. Atria is another name for the constellation of Triangulum Australe or Triangli Australis, which first appears in print in 

Johann Bayer’s Uranometria in 1603, although its formation is attributed either to Pieter Theodor Keyser or Peter 

Plancius in the early 16th century. It is much more noticeable than its northern counterpart, the three brightest stars 

being of the second and third magnitudes and form an approximately equilateral triangle lying south of Norma and 

north of Apus. It is described as a surveyor’s level by LaCaille (who included a plumb bob) and Bayer. Le Caille intro-

duced two other surveyor’s instruments in 1756: Norma the set square and ruler; and Circinus two compasses. The 

lucida (α) of the level (or Libelia) is known as Atria; β is Betria; and γ is called Gatria, basically latinized names for α, β, 

and γ. Gould assigned to it 46 stars down to 7th magnitude. Plancius also introduced a southern triangle (1589), 

south of Argo Navis, but his is not the same as our modern version. Bayer also called it the Three Patriarchs, referring 

to Abraham, Isaac, and Jacob. The two triangles in the sky each suggest a trinity. The southern triangle is a masculine 

trinity, while the northern triangle supposedly has feminine associations in mythology, although the only one I could 

find was that its triangular shape was associated with Sicily, which was the home of Ceres. 

4. John Hill’s 1754 constellation Manis depicts a pangolin, a nocturnal mammal found in tropical Africa and Asia that 

lives on ants and termites, similar in habits to the Anteater. The name comes from the Malay word meaning some-

thing that rolls up. The pangolin is the only mammal with sharp armored overlapping plate-like scales, looking like a 

pine cone or an artichoke. Hill’s Manis was placed between Cepheus, Lacerta, Cygnus, and Andromeda, straddling β 

Lacerta, the tip of the nose of the Lizard, using several stars that Bode later used in Honores Frederici. The tip of its 

nose, one eye and the extremity of its tongue were near ψ and λ Andromeda (west of M31). Five stars stretched 

down its upper back (11 to 3 And) with stars in each fore-foot, and at the base of its left hind-foot (9 And) near the 

head of the lizard. Its tail extended from between  the right hand of Cepheus and the nose of the Lizard all the way to 

the tail of Cygnus at π1 and π2 Cygni (near the Cocoon Nebula). Manis lasted a lot shorter time than the currently 

threatened (hunted for food) Pangolin has.  
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N ot es  a n d  N ew s  

Presentations and Lectures 

CVAS member George Trimble presented a lecture at the Mentor Public Library last month in association with the 

Eastlake School of Amateur Astronomy. His topic was Einstein’s Theory of Special Relativity: A Mathematical Ap-

proach for non-Physicists. Members of both the CVAS and the Eastlake School were in attendance. George’s terrific 

graphics depicted Einstein’s thought experiments in creative ways. The mathematical discussion provided further 

insight into inertial frames of reference with a focus on the Lorentz transformations.  

George  also gave a presentation at our October membership meeting on the Saros cycles of solar eclipses. 

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 opportuni-

ty to share interests.  Published quarterly, the next issue will be available in January. If you would like to contribute 

material to the publication please contact the editor, Ron Baker 

R e f l ec t i o n s  

The appearance of the heavens from a point within the Hercules [Globular] Cluster would be a spectacle of incom-

parable splendor; the heavens would be filled with uncountable numbers of blazing stars which would dwarf our 

own Sirius and Canopus to insignificance. Many thousands of stars ranging in brilliance between Venus and the full 

moon would be continually visible, so that there would be no real night at all on a planet in a globular cluster. In-

habitants of such a planet would probably know nothing of other clusters, of the Galaxy, and of the other galaxies, 

as their view would be completely blocked by the brilliance of their own skies. To them, the Hercules Cluster would 

be ‘the Universe’. 

- Robert Burnham, Jr. 
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A u t h o r ’s  I n d e x  to  Vo lu m e  5 4  

Bruce Krobusek Product Review:  Headlamp Winter 

 Cover Photo:  Solar Eclipse Summer 

 Observer's Log:  The Great American Eclipse Summer 

 Observer's Log:  The Moon and Venus Fall 

   

Dan Rehner Observer's Log:  The Great American Eclipse Summer 

   

Dan Rothstein Constellation Quiz 1,2,3,4 

 Observer's Log:  The Great American Eclipse Summer 

   

David Mihalic Astrophotography:  Springtime Astronomy - Galactic Imagery Spring 

 Observer's Log:  The Great American Eclipse Summer 

 Cover Photo:  Messier 81 & 82 Fall 

 Astrophotography: Image Noise Reduction Fall 

   

George Gliba Observer's Log:  Recent Observations at Screech Owl Hill Observatory, WV Winter 

 Observer's Log:  Comets, Meteors, and More Spring 

 Observer's Log:  The Great American Eclipse Summer 

   

George Trimble Understanding and Building the Equatorial Platform Spring 

   

Gus Saikaly Observer's Log:  The Great American Eclipse Summer 

   

Marty Mullet President's Corner 1,2,3,4 

 Cover Photo:  Astronaut Training Room Winter 

 NASA's Johnson Space Center Winter 

 Texas Star Party Summer 

 Observer's Log:  Winter Open Clusters Winter 

 Observer's Log:  Globular Clusters in Ophiucus Spring 

 Observer's Log:  Northern Late Summer Open Clusters Summer 

 Observer's Log:  The Great American Eclipse Summer 

 Observer's Log:  Winter Planetaries Fall 

   

Ron Baker Observer's Log:  Near-Earth Asteroid 88254 Winter 

 Observer's Log:  Eastern Sky at Twilight Spring 

 Observer's Log:  The Great American Eclipse Summer 

 Observer's Log:  Observing Near-Earth Objects at Indian Hill Fall 

 Notes and News/Reflections 1,2,3,4 

   

Russ Swaney Cover Photo:  Galaxy NGC 6946 with Supernova Spring 

 "Seeing" an Extragalactic Globular Cluster Fall 

   

Steve Fishman Observer's Log:  The Great American Eclipse Spring 

   

Tony Mallama Image Mercury Spring 

 Observer's Log:  The Great American Eclipse Summer 

 Book Review:  Dennis E. Taylor's Sci-Fi Trilogy Fall 


