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Determination of the Length of the Year Using Solar Altitude Measurements 

By George Trimble, MD  

 

Introduction: 

I sought to duplicate the efforts of Hipparchus and Claudius Ptolemy in measuring the moment of the autumnal 

equinox for use in determining the mean length of the tropical year.  

When the modern value for the autumnal equinox is used with the time of the equinox obtained by Hipparchus in 

his day, the length of the year may be calculated with great accuracy — even if the measurements of the moments 

of the equinox are in modest error. This is due to the averaging effects of elapsed time. I, like Ptolemy in his day, 

and Hipparchus in his, was able to improve on the value of length of the year known to the ancient Egyptians and 

Babylonians. My determination of the length of the year came within .000524% of the currently accepted value of 

365.2422 days per mean tropical year. 

 

Fig. 1.  Dioptra 
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Hipparchus compared his measurement of the summer solstice to that measured by Aristarchus of Samos and 

found that the tropical year differed from 365.25 days by 1/300 of a day, arriving at a value of 365.2467 days. Ptole-

my duplicated the experiment using his own measurements of the autumnal equinox of AD 139, the spring equinox 

of AD 140 and the summer solstice of AD 140. He used his measurements in conjunction with the corresponding 

measurements of Hipparchus, Meton and Euctemon before him, and also found that the year was shorter than 

365.25 days by 1/300 of a day. 

My measurement of the length of the tropical year demonstrates that the value is constant over a great span of 

time within the limits of the precision afforded by my instrument. 

Methods:  

For gathering my data I used a simple, carefully constructed dioptra (sighting tube) pivoting on a circular disc 

marked in degrees, and suspended vertically in the meridian by the 90° division, placing the 0° mark horizontal and 

parallel to the horizon. (See Photo, Fig. 1) 

The moment of meridian passage was pre-calculated taking into account the local longitude correction, equation of 

time correction, and the one-hour daylight savings time correction needed to adjust my local apparent noon at lon-

gitude 81.45° to 75.0°, the longitude upon which EDT (watch time) is based. 

At the moment of the sun’s meridian passage at local apparent noon, an angular measurement was made by cen-

tering the circular beam of light cast through the upper-most hole of the dioptra onto the bottom-most hole of the 

same.  The sun’s angle from the horizon was read-off the scale to the nearest 1/4° or 1/3° and noted in a spread-

sheet. (Please refer to the raw data under “Results”). 

The solar altitude was corrected for the effects of refraction, (see “Results” below) and then the Co Altitude was 

calculated:     CoAlt = 90-Alt. 

A scatter plot was constructed of Day vs. CoAlt and a linear relationship was readily apparent in the data. A curve 

was fit to these data using a linear least squares regression and the equation of this curve was used to calculate the 

fractional day on which the CoAlt was equal to 41.5°, the latitude of Eastlake, OH (where the measurements were 

taken). Note: The latitude of Eastlake, OH is easily measured, using the aforementioned dioptra tool, by taking a 

visual sight at night on Polaris. 

As the Discussion (below) and its associated diagrams will make clear, the moment of the autumnal equinox is that 

time at which the CoAlt of the sun is equal to the latitude of the person taking the measurement. As the actual mo-

ment of the equinox did not occur at my local apparent noon, it was not directly measured. It was derived by using 

the equation of the line formed by graphing my data. Alternatively the graph could be read directly to estimate the 

sought-after moment, albeit with lower accuracy. 

Having calculated the moment of the equinox to within about 17 hours of the modern accepted value, I was able to 

use this with the value obtained by Hipparchus 2,172 years ago by first converting each value to its Julian Day (see 

details below) and subtracting to find the number of days elapsed between our measurements and dividing by the 

number of years separating the measurements.  

As previously noted, my determination of the length of the year came within .000524% of the currently accepted 

value of 365.2422 days per mean tropical year. This is shocking accuracy given the rather crude determination of 

the equinox! It demonstrates how careful observations with even the crudest of tools can further astronomical 

knowledge. 
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Results: 

Raw Data: 

Refraction is calculated from a formula provided in the Nautical Almanac for correcting sextant sights: 

 R0 = 0.0167 / tan (H + 7.32 / (H + 4.32))  

 Where R0 is refraction 

 Where H is the apparent altitude (our measured altitude) 

 Where standard temperature of 10° C and pressure of 1010 mb is assumed 

Altitude Correction for Refraction: 

(CoAlt = 90 - Altitude) 

  

 

 

 

 

 

 

 

 

 

 

Day Raw Alt R0 Corr Alt Co-Alt 

16  50.64  0.013633  50.62637  39.37363  

17  50.25  0.013823  50.23618  39.76382  

18  50.00  0.013946  49.98605  40.01395  

20  49.25  0.014320  49.23568  40.76432  

21  49.00  0.014447  48.98555  41.01445  

22  48.75  0.014575  48.73543  41.26457  

23  48.30  0.014807  48.28519  41.71481  

24  48.00  0.014963  47.98504  42.01496  

25  47.60  0.015174  47.58483  42.41517  

    LAN Add Add Subtract Total Hour of Min of    

Mth Day "Noon" DST corr Lon corr EOT min corr LAN in EDT LAN in EDT Alt 

9  16  12  1  26  5.00  81.00  13  21.00  50.64  

9  17  12  1  26  5.50  80.50  13  20.50  50.25  

9  18  12  1  26  5.75  80.25  13  20.25  50.00  

9  19  12  1  26  6.00  80.00  13  20.00  clouds 

9  20  12  1  26  6.50  79.50  13  19.50  49.25  

9  21  12  1  26  6.75  79.25  13  19.25  49.00  

9  22  12  1  26  7.00  79.00  13  19.00  48.75  

9  23  12  1  26  7.50  78.50  13  18.50  48.30  

9  24  12  1  26  8.00  78.00  13  18.00  48.00  

9  25  12  1  26  8.25  77.75  13  17.75  47.60  

9  26  12  1  26  8.50  77.50  13  17.50  clouds 

      hour min min         
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The equation for the line above can be solved for x (the day) given y (the CoAlt): 

y = 0.3306x + 34.094 

x = (y – 34.094) / 0.3306 

day = (CoAlt – 34.094) / 0.3306 

Since, at the instant of the equinox, the Co Altitude of the sun must be equal to the latitude of the observer (41.5° in 

Eastlake, OH), the day of the equinox is calculated as: 

 22.40169 = (41.5 – 34.094) / 0.3306 

 Or  September 22.40169, 2015 

Converting the fractional part of the day to hours, minutes and seconds, this corresponds to: 

 0.440169 day * 24 hours per day = 9.640653 hours 

 0.640653 hours * 60 min per hour = 38.4392 min 

 0.4392 min * 60 seconds per min = 26.4 sec 

Or: 

 Sept 22, 2015 @ 9:38:26           Moment of Autumnal Equinox from my data 
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The modern accepted moment of the 2015 autumnal equinox as reported in Wikipedia is: 

 Sept 23, 2015 @ 08:21:00 UT    or: 

 Sept 23, 2015 @ 03:21:00 EST  or: 

 Sept 23, 2015 @ 04:21:00 EDT or: 

 Sept 23, 2015 @ 03:03:00 LAT Local Apparent Time, LAT 

Comparing my value with the modern accepted value, we find that my measurement is off by 17 hours, 24 minutes, 

and 34 seconds. This certainly identifies the time of the equinox within the same 24 hour period of the actual event, 

but is not terribly accurate. This is not, however, of any great concern, as the calculation of the length of the year 

from my equinox calculation and that of Hipparchus is insensitive to such a small deviation. Were my dioptra meas-

uring device to consistently read ¼ of a degree lower, my measured values would predict the proper moment of the 

equinox. A small instrument error makes a large difference. 

To calculate the length of the year from this data we note that Hipparchus’s value for the autumnal equinox was: 

 EA 167 Epagomenal 1 at noon (September 27, -157 @ 12:00 PM) 

To calculate the number of elapsed days between my measurement and his requires converting both dates into 

their Julian Day equivalents so they may be compared directly. The formulae and method for this conversion is tak-

en from Jean Meeus’s excellent book, Astronomical Algorithms, 2009, William-Bell, Inc. and is described below: 

Let: 

 Y = year 

 M = month 

 D = day with any decimal part of the day included 

If M > 2, leave Y & M unchanged. 

If M = 1 or 2, replace Y by Y-1, and M by M+12. 

Calculate: 

 A = INT (Y/100)        (INT means: “round the result down to the nearest integer”) 

 B = 2 – A + INT (A/4) 
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The required Julian Day is then: 

 

 JD = INT (365.25(Y + 4716)) + INT (30.6001 (M + 1)) + D + B – 1524.5 

 

The Julian Day for September 22, 2015 @ 9:38:26, (my equinox estimate) by the above formula is: 

 

 2457287.902 

 

The Julian Day for September 27, -157 @ 12:00 PM, (Hipparchus’s value) is: 

 

 1663986.0 

 

The difference, found by subtraction is the number of days elapsed between our measurements: 

 

  2457287.902 

            -1663986.0 

   793301.902 Elapsed Days 

 

 

The number of years elapsed is found by subtraction as well: 

 

   2015 

 -(-157) 

   2172   Elapsed Years 

 

 

The number of days in a year is calculated as follows: 

 

793301.902 / 2172 =  365.2403  Days per Year 

 

The accepted value is 365.2422 days per mean tropical year. 

 

The error is only .000524% 
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Discussion: 

Refer to the diagram below. The equinox is understood to be the time that the sun crosses the celestial equator on 

its path along the ecliptic. Shown below is the earth spinning on its axis, which points to Polaris, the sun on the 

plane of the equator at the moment of the equinox, an observer located at latitude 41.5 in Eastlake, Ohio and the 

observer’s local horizon and zenith. 

 

 

 

 

 

 

Below, I’ve amended the diagram to indicate the fact that light from the sun and the stars arrives from such a great 

distance, that everywhere on earth all rays from these bodies arrive parallel. Specifically, light from each body 

reaches the observer at the same angle to his zenith at the surface as it makes to his zenith at the center of the 

earth. For this reason, an observer at the surface may be thought to be taking measurements as if he were at the 

center of the earth. 

 

 

 

 

 

 

Note, in the diagram below I’ve extracted some of the lines from the above diagram to clarify a point. When two 

parallel lines are cut by a transversal, the corresponding angles are equal: 
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It follows that the angle from the observer’s zenith to the light ray he measures from the sun must be equal to his 

latitude.  It follows, further, that since the observer’s zenith makes a right angle to the horizon, the balance of the 

right angle must be 90 minus the observer’s latitude, as shown below: 

 

 

 

 

 

 

It follows, then, that at the moment of the equinox, the sun’s altitude measures 90-Lat from the observer’s horizon:   

 Alt = 90-Lat 

 Alt + Lat = 90 

 Lat = 90-Alt 

 Lat = CoAlt         when sun is on equatorial plane: “the equinox” 

 

We can deduce, therefore, that at the moment of the equinox, the altitude of the sun must be such that 90-Alt is 

the latitude of the observer! 

All of the foregoing assumes that the sun is directly south of the observer on his local meridian so that the sun, the 

observer and the center of the earth are coplanar. In reality, the sun does not usually cross the plane of the equator 

at just the moment it is located at the observer’s meridian (local apparent noon). So we must take measurements of 

the altitude of the sun at local apparent noon on days surrounding the equinox and from the altitude data calculate 

the CoAlt (or 90-Alt). The plot of the Co Altitude vs. the Day will reveal the moment that the Co Altitude is the same 

as the observer’s latitude, thus discovering the moment of the equinox. 

The values of the length of the year, the moments of the equinoxes and solstices and the obliquity of the ecliptic are 

the only parameters needed to formulate a working solar theory for use in constructing an astrolabe. It is for this 

reason that I was interested in working out these parameters. Using the solar theory constructed based on these 

parameters, I manufactured an astrolabe from copper, etched with acid in my kitchen from a CAD drawing done on 

my computer. It works wonderfully to tell time from the sun or stars. And has innumerable other functions. It will be 

the subject of my next paper. 
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A st r o p h oto g r a p h y  

Three of the Earth’s  Nearest Neighbors 

By Bruce Krobusek 

 

 

 

 

 

 

 

 

 

 

The 10.5-day old moon was photographed with a Panasonic GX7 digital camera at the prime focus of a Meade 6” 

f/5 Schmidt-Newtonian telescope. The enlarged photo shows the peaks of the Montes Harbinger mountain range 

reflecting sunlight above the terminator. Exposure was 1/1000th of a second at ISO 3200. 

Mars and Venus were apparently separated by only 40 arcmins on 

November 3, 2015.  This photograph was taken a with an Olympus 

OM-D E-M5 Mark II, 40-150mm zoom lens (set to 150mm) and a 1.4x 

teleconverter.  Exposure was 1/20 second, f/4, ISO 1600. 
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A st r o p h oto g r a p h y  

Total Lunar Eclipse 

By Bruce Krobusek 

The lunar eclipse on September 27th was photographed with an Olympus OM-D E-M5 digital camera and a Pana-

sonic 100-300mm lens (200-600mm 35mm equivalent).  The camera was mounted piggyback on a Meade 6” f/5 

Schmidt-Newtonian scope on an LXD55 mount.  

 

 

 

 

 

 

 

Recorded at 2249EDT, barely a minute past mid eclipse, 

with the lens at 108mm (216mm) and an exposure of 10 

seconds at f/8, ISO 800.  

This photo was taken at a focal length of 100mm (200mm) with an exposure of 5 seconds at f/8, ISO 800, about 

1 minute before mid eclipse. The photo was timed to get a passing airplane in the same field of view.  Guide 9 Star 

Chart software was used to determine the star identities in the field of view.  
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When is a Belt not a Belt? 

By Tony Mallama 

 

There are troves of undiscovered treasures among the on-line archives of astronomy satellite images. Ron Baker, 

Aaron Worley and I tapped into those of the Hubble Space Telescope not long ago. We were investigating the belts 

and zones of Jupiter. The results were surprising.1 

We examined 200 Hubble images and measured the latitude limits of the belts and zones. These Wide Field Plane-

tary Camera data spanned much of Hubble’s lifetime and covered wavelengths from the near-ultraviolet, through 

the visible and into the near-infrared. This was a big task and several months were needed to complete it. Speaking 

for myself, I was a little bleary-eyed at times. However, each of us saw aspects of Jupiter that we had not known 

before. I’ll describe our general results next and then return to one finding which I found especially interesting. 

First a little background information about Jovian cloud bands. The well known meaning of a Jovian cloud ‘belt’ is a 

dark band crossing the Jovian disk and a ‘zone’ refers to an intervening bright band. Less well known is that the belts 

and zones seem to be associated with planet’s jet streams. The figure below shows that cloud bands and jets corre-

spond pretty well, at least near Jupiter’s equator.  

 

Fig. 1.  An image of Jupiter with a plot of wind speeds superposed. The leftward and rightward extremes of the wind pro-

file  are the jet streams. Notice the alignment between cloud bands in the equatorial regions and the jets. The image was 

originally retrieved from http://www.nasa.gov/centers/goddard/images/content/384952main_WINDS_pic.JPG. The 

labels indicating various belts and zones were added later. 
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Adjacent pairs of jets have opposite directionality, that is, if one jet is blowing eastward its neighbors to the north 

and south are blowing westward. Furthermore, the opposing directionality sets up cyclonic and anti-cyclonic circula-

tions in the Jovian atmosphere. Atmospheric scientists reasoned that these air flows accounted for the bright and 

dark bands. By analogy, consider that cyclonic and anti-cyclonic circulation patterns on the Earth generally produce 

cloudy (and stormy) weather on one hand and clear weather on the other. 

When the study began, I was expecting to confirm this general theory and perhaps to refine it a little based on the 

measurements which Aaron, Ron and I were recording. However, what we actually found was far more intriguing. 

While the measured latitudes of belts and zones near the equator agreed pretty well with the theory described 

above, we identified some belts located where zones were supposed to exist and a few zones where belts should 

have been. The two figures below show the latitudes where we actually measured zones, and how those locations 

compared with circulation patterns. 

Fig. 2.  The latitudinal extents of zones measured by Ron Baker, Aaron Worley and the author. Whiteness in each 

column represents the average measurement of brightness from one HST image. The labeling across the bottom 

indicates filter wavelengths. 
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After consulting with several atmospheric scientists and reading the recent literature on Jupiter’s atmosphere more 

closely, I now realize that atmospheric circulation is not the only factor accounting for the belt and zone phenome-

non. And here is the big surprise: Atmospheric scientists no longer consider the dark bands to be belts and the 

bright bands to be zones! Rather, they identify belts as regions of cyclonic circulation and zones as regions of anti-

cyclonic circulation regardless of their appearance. Thus, some belts are actually bright and some zones are dark, 

according to the revised definition. Personally, I think that new terminology should have been invented rather than 

re-purposing the old words, but that’s just my opinion. 

Fig. 3.  Grey shading indicates the latitudes where zones should occur with respect to the jet streams. However, the 

plotted line which indicates the fraction of measurements where a zone was actually identified, does not fit very 

well except near the equator. Red portions of the graph and asterisks indicate where zones lie outside of their ex-

pected latitudes. The designations on the right-hand side indicate the atmospheric ‘domains’ of Jupiter, each one 

nominally containing one belt and one zone.  
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As I mentioned toward the start of the article, Ron, Aaron and I saw many aspects of Jupiter that were new to us in 

the course of measuring the Hubble images. The most intriguing feature for me was a stretch of white clouds con-

necting two zones which passed right through a jet stream. The final figure illustrates this unlikely phenomenon 

which remains an enigma yet to be explained by atmospheric scientists. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___________________________ 

1 This article summarizes a paper recently published in the Journal of the Association of Lunar and Planetary 

Observers by Mallama, Baker and Worley: A Synoptic Study of Jovian Cloud Bands. Vol. 57, no. 3, pp 46-51 (2015).  

 

Fig. 4.  White clouds of two different zones are continuous across the SEBs jet stream in the vicinity of the 

Great Red Spot. The SEBs is the fastest retrograde jet on Jupiter. (The SEBZ is the South Equatorial Belt Zone 

and the STropZ is the South Tropical Zone.)  
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Why are you here? – Part II 

By Marty Mullet 

 

You may recall, several issues ago, I wrote a brief article on my start in amateur astronomy. In that article, I invited 

readers to share their stories describing the circumstances of their start in this hobby. I’ve been pleasantly surprised 

with the responses received and the variety of experiences you’ve shared. I’ll share them with you here. (Direct 

quotes from respondents are in italics.) 

Expecting most stories to - more or less - parallel mine, I found that wasn’t the case at all. A handful of us caught the 

spark at a fairly early age but didn’t act on it until later in life (… astronomy took a back seat to getting married and 

raising a family), when time and resources became available. A few lucky ones were able to develop their passion in 

their youth (… as a twelve-year-old… I was the proud owner of a 3” f10 reflecting telescope) and maintain it through-

out their life.  Most, however, became attracted to astronomy as adults. The return of Halley’s Comet was probably 

the most popular starting point I received (… got hooked on visual astronomy while training for comet hunting), but 

others were drawn by a multitude of reasons; from spiritual awakenings (… it is hard to describe the feeling that 

came over me; I felt the most intense sense of warmth, wonder, and love) to scientific curiosity (… piqued my inter-

est enough to send me to the library for a book on constellations) to simple survival (… I tend to be avoidant of 

death, and so sought means by which to reckon my position at sea). 

A common thread I noticed from all respondents was a practical attraction to a local astronomy club:   (… I ended up 

in a club that was friendly and helpful and opened the door to a hobby that always offers more to learn). 

A desire to improve: (… I've learned economy, technique, patience and open-mindedness. It continues to spark my 

imagination and creativity). 

A personal attraction to the night sky : ( … I started to look at space with new eyes. Awe became my favorite emo-

tion) and (… Astronomy is breathtaking. It is powerful knowledge). 

 And, perhaps most importantly, a willingness to teach and share: (...I sincerely hope our outreach projects inspire 

the same spark in a new generation of astronomers) and (… the true meaning of this hobby … it’s not the telescope, 

eyepiece or go-to that’s important.  It’s the lure of what’s out there; it’s our own desire to see, learn and know all we 

can … and to expose those who follow us to [the] wonders of the universe). 

My thanks to all of you who shared with your stories, especially members of Astronomy Club of Akron and Black 

River Astronomical Society. If you missed the article, it’s in the Winter 2015 issue of The Valley Skywatcher, and I 

still welcome your story at Skywatcher.Reply@gmail.com. 
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The Arecibo Radio Telescope 

By Gus Saikaly 

 

The family vacation in July of this year found me within 45 minutes of the Arecibo Radio Observatory in Arecibo, 

Puerto Rico, and what a place it is! 

It's full name is the William Gordon Telescope National Astronomy and Ionosphere Center, operated by a group of 

universities and the National Science Foundation. 

William Gordon was a professor of electrical engineering at Cornell University who conceived of the telescope to 

collect information and learn about the near space and weather. That was in 1958. By 1963 it was built and began 

operation. 

The telescope consists of a 1000 Ft parabolic dish built in a geologic depression among the surrounding hills. About 

40,000, 3x6 foot perforated aluminum panels make up the dish. At 450 feet above it is a platform containing the 

secondary receivers of the information reflected by the primary dish.  The platform is suspended by cables from 

three concrete towers erected in a triangular formation around the dish. 

http://www.astro.cornell.edu/academics/courses/astro201/ao_scheme.htm 

The above link has a clear depiction of how the secondary receivers work. 

The AO, as it is known in the world of astronomy, has been and is involved in dozens of astronomical and space ex-

plorations. It even contributed information for two scientist’s work towards a Nobel Prize, as well as being the site 

for few motion pictures. 

For more information check out the links below. 

http://www.naic.edu/index_scientific.php 

http://www.space.com/20984-arecibo-observatory.html 

http://www.astro.cornell.edu/academics/courses/astro201/ao_scheme.htm
http://www.naic.edu/index_scientific.php
http://www.space.com/20984-arecibo-observatory.html
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O b s e rv e r ’s  Lo g  

An Autumnal Algol Eclipse 

By George Gliba 

The late Summer and Fall are the seasons for watching favorable Algol eclipses naked-eye because of the relatively 

long duration of these eclipses, which last for six or more hours.  Algol needs to be well up, so that the atmospheric 

extinction of the comparison stars, some of which are over 20 degrees from Algol, isn’t a problem near the horizon, 

but not too high up, so that you can get most of the eclipse.  I recently was able to get a good Algol minimum timing 

the morning of October 13th. 

It is pretty hard to get a good naked-eye minimum of Algol, because of changing weather, the physical fatigue of the 

observer over time, and sufficiently good data points.  Ideally, the magnitude estimates for Algol should be made 

every 10 to 15 minutes, but this often is impractical over a six hour period. Also you need to get good data for both 

the descending and ascending branch of the lightcurve to get  an accurate minimum time. 

This was my 7th complete Algol eclipse observation, but of those, my first one was done with PEP under the direc-

tion of the late Larry Lovell, with CVAS observer Don Henning way back in 1967.  After a highly successful naked-eye 

minimum timing in 1972 from New Mexico while in the USAF, two later minima were unusable because of too few 

good data points, or cloud interruptions.  My last three runs in West Virginia from 2013-2015 were successes.  So, I 

have been able to get only four good Algol naked-eye minima over several years, out of six attempts.  As hard as it 

is, it is still fun to observe a complete Algol eclipse.  

 

 

 

  

Naked-eye Algol Minimum of October 13, 2015 from Mountain Meadows, Mathias, WV.  G.W. Gliba (AAVSO - GLG)  
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O b s e rv e r ’s  Lo g  

Nights at the Hill 

By David Mihalic 

The first night – Sunday, August 16th 

Admittedly I haven't done much viewing this year. My first trip out to the Hill happened on a Sunday in mid-August 

about a week after the Perseids. It was going to be clear for sure but there was some mild threat of clouds in the 

west. My friend Ray and I drove out to the Hill with wary eyes to the west. Indeed, as the sun went down, a small 

bank of clouds started moving in from the southwest. I estimated though that as long as there was nothing more 

behind them, they would pass overhead before astronomical twilight happened. That prediction proved accurate! 

Good news, or so I thought. 

While waiting for darker skies, we took advantage of the opportunity to view Saturn. It was less than 30 degrees 

high in the southwest. The planetary viewing conditions were typical for greater Cleveland – mediocre. But it's still a 

thrill to see those rings anyway. The Cassini division was nowhere to be seen. Forget any planetary markings. 

Boosting magnification was only making it worse of course. 

When it got dark enough I did a two star alignment on my CPC800 scope. It was still too light to do any serious DSO 

viewing but I slewed to M13 just to get an idea of what the evening's viewing might be like. It did not look promis-

ing.  

As the evening grew darker I searched out the usual summertime targets that always look good, M92, M15, M27, 

M57 etc. This was perhaps the worst sky I ever observed under. It was definitely clear with no haze. But the entire 

bowl of night was a bright gray color. With the exception of Antares, I could not make out any of the other stars in 

Scorpius! The same went for many overhead constellations like Hercules. Cygnus was about the only thing I could 

discern. My best guess was that the upper atmosphere was just full of water vapor causing a major uptick in light 

scatter. What to do? Well H-beta and O-III filters of course didn't help much at all. 

When life gives you lemons...use your eyes! We took this opportunity to sit back in the lawn chairs and observe 

with our bare eyes and several pairs of binoculars. Although I've been looking at the sky for many decades now, I 

still get great joy out of identifying constellations and trying to search out DSO using binoculars. 

Being only a week or less after the Perseids, Ray managed to pick up six stragglers in the eastern sky. I apparently 

don't have much luck with meteors and missed them all. 

I had better success with the binos however. First up, M31. Straight up from Mirach (Beta Andromeda) and a bit to 

the left. There it was, the great smudge. It helped that we were looking to the east since the light pollution was con-

siderably less. It also helps that I used image stabilized binoculars (10x30). They are expensive but really make a 

difference. This screen capture from Stellarium will help (top of next page). 
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Nights at the Hill (Cont.) 

 

 

 

 

 

 

 

 

 

 

Next on the list is something I can even see from my light polluted home in Cleveland Heights. The Lagoon and Trifid 

nebulae (M8 and M20). 

Usually I just look for the Teapot's spout in Sagittarius and then just scan upward until I see the smudge of the La-

goon. It was amazing that I could even find the spout on this particular evening. Once again a Stellarium screen 

shot. Of course no color is seen in the binoculars or the scope for that matter as it is shown in Stellarium. 
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O b s e rv e r ’s  Lo g  

Nights at the Hill (Cont.) 

We tried desperately to find M13 and M92, globular clusters in Hercules, but we could not even see the Keystone 

asterism with our eyes. 

One interesting “find” though was the Coat Hanger asterism (aka Brocchi's Cluster). While attempting to see if I 

could split Albireo with my binoculars (not a chance), I accidentally came across the Coat Hanger. I've actually never 

looked at it in all these years. It won't even fit into my telescope's field of view. But in binos it is dramatic even on 

this evening of poor transparency. It really does look like a coat hanger too, albeit upside down. In the Stellarium 

view below you can see why I stumbled upon it while viewing Albireo. It is dramatically brighter than it appears in 

the drawing. 

 

 

 

 

 

 

 

 

 

 

 

A better night – Monday September 14 

Monday, September 14th was looking to be a much better night. We even had some company with Russ Swaney 

showing up to do some astrophotography at CVAS North. 

This evening the Clear Sky Clock unequivocally indicated above average seeing and transparency. No clouds threat-

ened anywhere. 

This time Saturn took higher magnification but Casinni was only briefly seen in steadier moments of seeing. It was 

after all only about 17 degrees high this time. 
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Nights at the Hill (Cont.) 

I expected DSO viewing to be spectacular since the sky looked so steady. But the light pollution was worse than I 

expected. I see that many more cobra style street lamps have popped up on route 322 near Huntsburg and the light 

domes from Cleveland and Middlefield are getting worse. 

But we carried on and this time the narrow band filters were a major asset, especially the O III. 

Since it was a much improved night, we were also able to expand the binocular targets. This time, since we could 

see Hercules, we were able to locate M13 and M92. M13 is rather easy to find since it lies right on one side of the 

Keystone. M92 is a little tougher since it is more compact and not quite as impressive. M92 is pretty tiny and fairly 

faint in the Stellarium view below. I usually just scan around a bit with the binos until I “bump” into it. 

 

 

 

 

 

 

 

 

 

 

Of course we spent the rest of the night looking at the regular targets much of the time using narrow band filters. 

Ray asked if we could look at the Veil but I told him it was usually a fairly poor target (Eastern and Western) but I'd 

try with the narrow band filters. Wow, what a surprise. The O III filter had no trouble showing both components. It 

wasn't eye-popping spectacular but you could definitely trace the entire length of both components in the FOV. We 

came back to this pair several times that night. It was probably the best I'd ever seen them in my scope. Some 

nights you just don't know what will look great and what won't. 

At the time of this writing October is just beginning. I hope we have some very dry and cool nights coming up this 

month. They could provide some of the best views of the year. 

So long for now and see you at the Hill! 
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Stars Within 100 Lightyears of Earth 

By Marty Mullet 

This is a list I made showing mostly brighter stars within 100 light years. I made it for public star parties when the 

sky isn't very good or the moon is out. I'll ask a visitor their age and try to find a star at that distance. Then I have 

them look at it through the eyepiece and explain that the light they are seeing left that star when they were born 

and has spent their (the visitor's) entire life traveling here.  This also offers the opportunity to explain the speed of 

light and give them an idea of the vast distances involved. 
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Stars Within 100 Lightyears of Earth (Cont.) 
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O b s e rv e r ’s  Lo g  

Supermoon Lunar Eclipse 

By Gus Saikaly 

At 7:30 PM on September 27, 2015 I decided to watch the rare spectacle of a larger than normal moon pass 

through the Earth's shadow from Observatory Park in Geauga County. On the way I glanced to the east to see the 

lower half of the moon suspended below the clouds. Good, I thought, we might get lucky tonight. By 8:00 PM I 

rolled into the park to find a full parking lot, vehicles all over the grassy area surrounding the building and down the 

drive, with more on the way. Half an hour later I was heading to my backyard. The clouds were allowing views of 

the moon in a fairly steady way raising hopes for a good show. However, I could not discern much of the penumbral 

phase. 

Around 9:00 PM the clouds relented just enough to see the beginning of the umbral phase. For the next twenty or 

so minutes my wife and I  and sister in law watched the earth's shadow steadily creep across the moon's surface. 

We watched through an 8 in Meade Newtonian with 17 mm eyepiece, and a pair of 10x50 Orion binocular. The 

view through the binocular on a tripod was better. Then the clouds started to close the clear areas a bit by bit. With 

as pleasant an evening as it was, I decided to stick it out in the hope the breeze will push some of the clouds enough 

for another view. At around 11:00 PM the clouds had thickened to cover any reflection left from the moon. So I 

packed up the equipment and went outside one more time. It was around midnight and I was rewarded with one 

last view of a the famous redness although a fleeting one as the sky was slowly and totally covered by our nemesis 

the northeast Ohio weather! 

But..  I saw enough of it to claim that I was there September 2015, and just in case I am busy in 2033! 
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Planetary Conjunction 

By Bruce Krobusek and Ron Baker 

During the last week in October, the planets Jupiter, Venus and Mars came together in a spectacular conjunction.  

Venus is the brightest planet in the photos below, and appears just 1 degree from Jupiter on Oct 26.  Mars is in the  

lower left quadrant of each photo and is by far the faintest.  Three days later, the separation between Mars and 

Jupiter had increased from 3.7 to nearly 5 degrees, while Venus had moved quite noticeably to the east. 

The planets appear as mere specks in these pre-dawn photographs.  But the view of them with an open horizon and 

clear sky was remarkable.  The photos were recorded at different locations and with different cameras.  They were 

re-sized later to indicate approximately the same scale and orientation. 

October 26, 2015 

Olympus OM-D E-M5 Mark 2 camera, 40-150mm lens, 

1.4x teleconverter.  B. Krobusek 

R e f l ec t i o n s  

Contemporary civilization, whatever its advantages and achievements, is characterized by many features which 

are, to put it mildly, disquieting;  to turn from this increasingly artificial and strangely alien world is to escape from 

unreality; to return to the timeless world of the mountains, the sea, the forest, and the stars is to return to sanity 

and truth. 

Robert Burnham Jr. 

Burnham’s Celestial Handbook 1978 

October 29, 2015 

Canon DSLR with focal length set to 70mm, 1/5-sec, F4, ISO 6400.   

R. Baker 
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P r es i d e n t ’s  co r n e r  

By Marty Mullet 

Friends, 

As New Horizons continues on its journey out of our solar system and returns some rather unexpected data about 

Pluto and Charon, planetary scientists are somewhat surprised with the information we’re getting.  Expected to be a 

near twin of Triton, but with a much older, heavily cratered surface, Pluto isn’t showing us what we thought we’d 

see. Triton experienced the stress of capture by Neptune and continues to deal with tidal forces that Pluto never 

experienced. In that regard, Triton’s surface makes sense since it is constantly battling Neptune’s gravity. Remem-

ber the “cantaloupe terrain” from the Voyager fly-by? It shows the continuous upwelling of new crust, (similar to 

Europa’s surface) thereby erasing impact craters soon after they appear. Our problem with Pluto’s appearance is 

that it doesn’t have a massive planet nearby. Charon is only half the size, with one-eighth the mass, of Pluto. 

There’s no obvious source for the energy needed to create this bright, new surface we see there. And yet, we see 

evidence of active nitrogen-ice flows and some of the brightest (and thus, new) terrain in the solar system. How can 

this be? What is powering this activity? 

This is what I like about science in general and astronomy in particular. Just when we think we have it all figured 

out, something like this comes along and throws us a curve. So we revise our models, and adjust our theories to 

match the data. Nothing is static - the learning never stops - there’s always something new! 

At the hill this year, we’ve replaced the siding on the West side of the observatory and repainted the building. 

We’ve also installed the 14” ‘Aurora’ scope in the dome, mounting the refractors on a tripod in the warm room. Our 

parking/lower drive area will get a few loads of gravel and finally be completed. On to 2016 and a new set of pro-

jects! 

Co n st e l l at i o n  Q u i z  

By Dan Rothstein 

This month’s questions: 

1. Hey, Rocky! Watch me pull a forgotten constellation out of my hat. Where was the Flying Squirrel? Apologies to 

Bullwinkle. 

2. Identify the Oak tree placed in the sky by Edmund Halley. 

3. Many obsolete groupings were created for political reasons. Only one of these still remains in the list of official 

constellations. Name it. 

4. This flying creature near ancient Argo Navis has a much more recent biblical association. 
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Co n st e l l at i o n  Q u i z  ( Co n t. )  

Answers to last issue’s questions: 

1. Gallus the Rooster, was one of ten constellations introduced by Peter Plancius in 1612, appearing on his globe. 

Unaware of the original source, Jacob Bartsch erroneously attributed it to Isaac Habrecht when he saw it on 

Habrecht’s globe in 1621, and included it on his charts in 1624. According to Bartsch, Gallus is supposed to be 

the Rooster who crowed in the New Testament after Peter denied Jesus. The idea of creating biblical interpreta-

tions of the classic constellations was common in these times, but never really caught on. Several future ques-

tions will build on this trend. Gallus occupied the area of northern Puppis, between the back of Canis Major and 

the hind feet of Monoceros, west of Pyxis. But, this was awkwardly placed in an area that was already occupied 

by the stern of Argo Navis. Later astronomers such as Hevelius returned its stars to Argo before the ship was 

split up, and Gallus was soon forgotten. 

2. Uranoscopus, the star-gazer fish, is another creation of John Hill. In 1754 he placed it over the head of Gemini 

and under the belly of the Lynx, with Auriga and Cancer flanking it on the east and west. It is a peculiar fish, its 

name coming from the arrangement of its eyes, on the top of its head, so that it is always looking upward. 

“Nature has designed it for living at the bottom of the sea, and its prey always above it, this is the only direction 

of the eyes that could be useful…. Its wide head is under the forelimbs of the Lynx and a small distance from the 

right shoulder of Auriga. Its tail is just over the head of Gemini, and its body over the extended arm of one of 

them, that which holds the dart [a bow and arrow in most charts, held by Castor, aimed directly at this fish]” 

Composed of 17 naked-eye stars, “conspicuous and unformed”, today some of its stars probably would include, 

in order west to east: π and ο Geminorum; 65, 63, ψ8, ψ7, ψ9, ψ4, ψ5, ψ3, and ψ2 Aurigae. 

3. The four stars of the lozenge are β, γ, η, and ξ of the circumpolar constellation of Draco.  Starting from β and 

going around counterclockwise, we go from the yellow supergiant Rastaban, to the orange giant Eltanin, to the 

orange giant Grumium, and to the white binary pair η, which doesn’t seem to have a name. They form a loz-

enge shape which is regarded as the head of the dragon. A lozenge is a diamond shaped figure. Rastaban is a 

corrupted Arabic term for head of the serpent, while Eltanin means serpent. Grumium is from the Latin for 

Snout  (also known as Grumin or Genam). The Lozenge sits nearly halfway between the two bright stars of the 

Little Dipper’s bowl and Vega. The two stars β and γ are about 4 degrees apart and have been described as the 

Dragon’s Eyes. Beta’s name has been referred to as Eltamin, Ettanin, Etanin, etc. It was the star first used by 

Bradley to demonstrate the effects of stellar aberration in 1726. This is the displacement of a star in an elliptical 

path on the sky caused by the motion of the earth around the sun, and was one of the early proofs of the exist-

ence of the ether which allowed light to propagate, later disproved by special relativity. Eltanin is described as 

the Zenith-star of London, passing directly overhead. It is only 28 light years from us, and in 1.5 million years it 

will be the brightest star in the sky. 

4. Stars near the tip of Hydra’s tail have been recruited for many different constellations that represent birds.  In 

1822 Alexander Jamieson saw this area as Noctua the Night Owl.  Other previous aviary incarnations of these 

stars include a dodo, a mockingbird, and a rock thrush (Turdus Solitarius, from a previous question). The owl’s 

body included 47 and 48 Hydrae (north of π Hydrae), and the tail was near 54 and 56, south of Zubenelgenubi. 



 

The Valley Skywatcher  •  Fall 2015  •  Volume 52-4  •  Page 29 

N ot es  a n d  N ew s  

New Research by Authors Affiliated with the CVAS 

Richard W. Schmude Jr. from Gordon State College is the lead author of a paper recently published at arXiv.org 

(http://arxiv.org/), an on-line archive associated with the Cornell University Library.  The paper reports brightness 

variations of Uranus measured during the last 2 decades. 

Most of the data used in the study were provided by Richard, who has been observing the planet for over 20 years. 

Tony Mallama provided analysis of this extensive photometric database, and prepared the manuscript.  Recent 

observational data were added by Bruce Krobusek at Farmington NY, Jim Fox at Mayhill NM, and Ron Baker at the 

Indian Hill Observatory.  Special software, written by Tony, facilitated the transformation of our photometry to the 

standard system. 

The abstract and the link to the paper are at http://arxiv.org/abs/1510.04175 

Schmude, R., Baker, R., Fox, J., Krobusek, B., and Mallama, A. 2015. Large Brightness Variations of Uranus at Red 

and Near-IR Wavelengths. Cornell University, arXiv.org. 

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 

Recent issues of The Valley Skywatcher are available on our website here. 

 

 

http://arxiv.org/
http://arxiv.org/abs/1510.04175
mailto:russ_swaney@ameritech.net
mailto:rbaker52@gmail.com
http://cvas.cvas-north.com/valley_skywatcher.html
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A u t h o r ’s  I n d e x ,  Vo lu m e  5 2  

Aaron Worley Observer’s Log:  Sunspots Winter 

 Observer’s Log:  Comet Spring 

 Astrophotography:  M81 Summer 

Andrew Winzer Observer’s Log:  St. Patrick’s Day Aurora Borealis Spring 

Bob Konya Observer’s Log:  St. Patrick’s Day Aurora Borealis Spring 

Bruce Krobusek Observer’s Log:  Sunspots Winter 

 Observer’s Log:  Comet Spring 

 Cover Photo:  Solar Activity Summer 

 Astrophotography:  Three of the Earth’s Nearest Neighbors Fall 

 Astrophotography:  Total Lunar Eclipse Fall 

 Observer's Log:  Planetary Conjunction Fall 

Carisa Adams Observer’s Log:  St. Patrick’s Day Aurora Borealis Spring 

Dan Rothstein Constellation Quiz 1,2,3,4 

David Mihalic Astrophotography:  Southern Nights Winter 

 Cover Photo:  Comet C/2014 Q2 Lovejoy and M79 Spring 

 Astrophotography:  A Look at Planetary Nebulae Spring 

 Observer’s Log:  Comet Spring 

 Cover Photo:  NGC 6960 Fall 

 Observer’s Log:  Nights at the Hill Fall 

George Gliba Observer’s Log:  Nova  Spring 

 Observer’s Log:  Comet Spring 

 Observer’s Log:  Nova Spring 

 Observer’s Log:  Nova Summer 

 Observer’s Log:  An Autumnal Algol Eclipse Fall 

George Trimble Determination of the Length of the Year Using Solar Altitude Measurements Fall 

Gus Saikaly The Arecibo Radio Telescope Fall 

 Observer’s Log:  Supermoon Lunar Eclipse Fall 

Justin Hennigan Observer’s Log:  St. Patrick’s Day Aurora Borealis Spring 

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

 Why are You here? Winter 

 Why are You here? - Part II Fall 

 Observer’s Log:  Stars Within 100 Lightyears of Earth Fall 

Ron Baker Observer’s Log:  Rainbows and Ice Halos Winter 

 Observer’s Log:  Planets at Twilight Spring 

 Observer’s Log:  Pluto’s Motion Summer 

 Observer’s Log:  Planetary Conjunction Fall 

Roseanne Radgowski The Northern Lights from Alaska Spring 

Russ Swaney A New Telescope Comes to Indian Hill Winter 

Steve Fishman Cover Photo:  Lunar Eclipse Winter 

 Observer’s Log:  Lunar Eclipse Winter 

Tony Mallama Bruce Krobusek’s Greatest Observing Project (So Far) Summer 

 When is a Belt not a Belt? Fall 

 


