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Thor's Helmet (NGC 2359) taken with the SLOOH 0.5m f6.8 Corrected Dall-Kirkham 

telescope using a Proline 09000 CCD.  Photo by CVAS member David Mihalic. 

http://www.chagrinvalleyastronomy.org/
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The orbits of main-belt asteroids are continuously 

perturbed by Jupiter’s immense gravity.  The force 

causes an individual orbit to become slightly more 

elliptical during each revolution.  Most orbits remain 

stable in the long run though because a body is rarely 

in the same position on its orbital path when close to 

Jupiter.  The small changes tend to cancel out, and an 

asteroid might orbit the Sun for aeons in an ellipse 

which slowly oscillates from one revolution to the next. 

But some asteroids have orbital periods in resonance 

with Jupiter.  Then the changes accumulate and the 

eccentricity gradually increases.  Asteroids in 3:1 

resonance (semi-major axis ~ 2.5 AU) are slowly 

transported to the inner solar system, and eventually 

reach Earth-crossing orbits.  Many of these bodies end 

up colliding with the Sun, and some are ejected from 

resonance by close interaction with terrestrial planets.  

Most asteroids in 2:1 resonance (semi-major axis ~ 3.2 

AU) are scattered by Jupiter to the outer solar system.  

Some of them escape the sun’s gravity altogether on 

hyperbolic trajectories (Morbidelli 2002). 

The population density of asteroids in the resonance 

gaps is quite small, but not zero.  Material must be 

continually resupplied otherwise the gaps would have 

been depleted long ago.  Astronomers believe that 

random collisions eject fragments into new periods and 

provide much of this material.  In addition, forces and 

torques produced by the sun’s thermal radiation slowly 

change the orbits, rotation periods, and spin orientations 

of small asteroids.  The response to the radiation 

depends in part on an asteroid’s size, shape, surface 

properties, and distance from sun. Astronomers test such 

theories by comparing observations with the orbital and 

physical characteristics derived with sophisticated 

models (Bottke 2006). 

Some of these observations are well suited to small 

telescopes.  For example, in the fall of 2011 a team of 

observers at Indian Hill and at observatories in New 

Mexico used CCD detectors to observe the main-belt 

asteroid 1188 Gothlandia.  Lightcurves were determined 

from the observations, and the analysis revealed several 

characteristics including rotation period, absolute 

magnitude, diameter, equatorial elongation, opposition 

effect, and spin orientation (The Minor Planet Bulletin). 

The observations were carried out over a wide range of 

phase angles.  The graphic below shows the asteroid’s 

apparent sky motion during the period of observations. 

The black dots indicate its position at 3-day intervals. 

Apparent sky motion of asteroid 1188 Gothlandia in 2011.  JPL Horizons Ephemerides. 
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Notes on Asteroid Dynamics 

By Ron Baker 

 

http://adsabs.harvard.edu/abs/2012MPBu...39...60B
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Orbital arc Speed 
Direction of 

apparent motion 
Direction of rotation 

Before A Decreasing East If period ↓ then prograde If period ↑ then retrograde 

A to B Increasing West If period ↓ then prograde If period ↑ then retrograde 

B to C Decreasing West If period ↑ then prograde If period ↓ then retrograde 

After C Increasing East If period ↑ then prograde If period ↓ then retrograde 

Table I.  Correlation between the apparent sky motion of 1188 Gothlandia and its synodic rotation period. 

 

Dates 
# of nightly 
observing 

runs 

# of rotations 
in composite 
lightcurves 

Place on 
asteroid's 

path 

Synodic rotation 
period (hours) 

Mean motion in ecliptic 
longitude per day (deg) 

8/27 - 9/18 4 160 A to B 3.49157 ± 0.00002h (0.103) 

9/26 - 10/7 7 80 Opposition 3.49176 ± 0.00006h (0.234) 

10/14 - 10/25 4 80 B to C 3.49163 ± 0.00005h (0.162) 

11/2 - 11/22 3 150 After C 3.49150 ± 0.00003h 0.058  

12/1 - 12/18 2 120 After C 3.49138 ± 0.00004h 0.285  

Table II.  Synodic rotation period of 1188 Gothlandia from 5 composite lightcurves.  Definitive of retrograde rotation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A mere glimpse of an asteroid’s spin orientation is about 

the most one can expect from observations recorded 

during just one apparition.  When an asteroid appears 

stationary in ecliptic longitude it spins 360 degrees during 

one rotation observed from Earth (synodic).  But at 

opposition, it appears to be moving westward. If the 

asteroid is rotating in a retrograde direction it must now 

spin slightly more than 360 degrees to complete one 

synodic rotation, and therefore needs slightly more time to 

do so.  If rotating in the prograde direction the body will 

spin slightly less than 360 degrees to complete one 

synodic rotation.  We used this rationale to correlate the 

asteroid’s synodic rotation period with its apparent motion 

at various positions along the path (Table I and graphic). 

The correlation is strong with respect to 1188 Gothlandia, 

and clearly shows that the asteroid rotates in a retrograde 

direction (Table II and graphic).  This means that its spin 

axis points into the southern ecliptic hemisphere. We note 

that the latitude is likely high.  Otherwise, depending on 

longitude, either the very subtle changes in the synodic 

rotation period would have been too small to detect in our 

observations, or we might not have been able to 

determine the rotation period at all. 

Accurate spin orientation, however, can be determined 

with a modeling technique known as lightcurve inversion. 

For best results, observations from many different 

apparitions are needed.  Astronomers in Europe recently 

used this method to evaluate the observations of 1188 

Gothlandia recorded during the years 2006 to 2011. Their 

findings show that the spin axis points to the ecliptic 

coordinates 84 degrees south latitude and 334 

degrees longitude (Hanus 2013). 

All observations of 1188 Gothlandia used in the spin 

axis (and shape) modeling are found in the Database 

of Asteroid Models from Inversion Techniques Damit 

(Durech 2010).  At the present time, the database 

contains 3-dimensional models for 381 asteroids. 
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AS T R O P H O T O G R A P H Y  

The Moon 

By Marty Mullet 

 

 

Sinus Iridium and Mare Frigoris.  18" f-5 Newtonian  25mm plossl 

w/ 2x barlow, lunar filter.  Prime focus with Kodak C195 digital camera. 

 

Mare Humorum with Craters Mersenius and Gassendi.  16" f-7 Newtonian 

25mm plossl w/ 2x barlow, lunar filter. Prime focus with Kodak C195. 
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AS T R O P H O T O G R A P H Y  

Springtime Astronomy 

By David Mihalic 

Springtime is of course galaxy season.  Unfortunately, in my opinion, you need about 16” of aperture to really 

appreciate these giants of the universe. They may be large but they are also very far away. Nonetheless it's still 

better looking for galaxies in spring than being in the house after a long winter in Cleveland! 

Certainly there are some galaxies worth looking at through moderate apertures and just the hunt for some elusive 

ones can be fun on its own. 

Without a doubt my favorite galaxy to view through my modest 8” SCT is the Sombrero, M104. You need to crank 

up the magnification to appreciate it though as with all galaxies. I suggest around 200x for this target. It lives up to 

its name, although at least one club member described it accurately as “two fried eggs back to back”! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.5m f/6.8 Corrected Dall-Kirkham telescope with a Proline 09000 CCD.  LRGB 10-min total exposure. 
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AS T R O P H O T O G R A P H Y  

Springtime Astronomy (Cont.) 

The past few years have brought us several novae/supernovae in a couple of galaxies. Below are a few before and 

after supernovae images. 

Here is the Whirlpool Galaxy M51 with the Type II supernova in an outer spiral arm. 

I might add that M51 appears as only two balls of light in my 8” scope. I've never discerned any spiral arm structure. 

I think I might though under darker sky conditions. I've yet to look at it through the 16” reflector at Indian Hill. 

The photos were taken with a 0.5m f6.8 Corrected Dall-Kirkham telescope with Proline 09000 CCD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
LRGB 10-min total exposure. 

Luminance 2-min total exposure. 



The Valley Skywatcher • Spring 2014 • Volume 51-2 • Page 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AS T R O P H O T O G R A P H Y  

Springtime Astronomy (Cont.) 

Very close by to M51 we have the recent supernova in M82, the famous Cigar galaxy.  The supernova peaked in 

early February at around magnitude 10.5.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
0.35m f11 SCT telescope using an SBIG ST10XME.  LRGB 5-min total exposure. 
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AS T R O P H O T O G R A P H Y  

Springtime Astronomy (Cont.) 

Lastly, we have another supernova appearance from last year in M74. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
0.5m f6.8 Corrected Dall-Kirkham telescope using a Proline 09000 CCD.  LRGB 10-min total exposure. 
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AS T R O P H O T O G R A P H Y  

Springtime Astronomy (Cont.) 

No springtime viewing would be complete without a visit to the galactically dense constellation of Leo. 

Below are M66 and M65, two of the three galaxies that make up the “Leo Trio”, the 3
rd

 being the “Hamburger” 

galaxy, NGC 3628, which did not fit in the field of view.  I hope to see you all at Indian Hill when the weather 

improves. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
0.5m f6.8 Corrected Dall-Kirkham telescope using a Proline 09000 CCD.  LRGB 10-min total exposure. 

 

 

 

 

 

 

 



The Valley Skywatcher • Spring 2014 • Volume 51-2 • Page 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P R E S I D E N T ’ S  C O R N E R  

By Gus Saikaly 

Hello CVASers. Well, how are you doing…it’s time to come out of the cave and see what’s up, I mean up up. With a 

little luck we should be able to participate in more star gazing activities than last year. A number of our regular 

venues have already been in touch asking us to share our telescopes and joy of the heavens with them. Yesterday 

(Friday 3/28) I attended a meeting of local libraries in Ashtabula who are interested in offering an ‘Astronomy Night’ 

for their patrons. This is in addition to the usual venues in Lake and Geauga counties. Contacts have already been 

made with Mike Hambrecht and Bob Modic.  Fortunately this provides more opportunities for our new members to 

participate in enjoying and sharing astronomy with others.  

Down here on the ground we have a number of exciting projects on the agenda to begin this year: Improvements to 

the Stokes telescope, the North observatory, and the location for the 18 inch telescope, plus the continued work to 

the parking area.  So, let’s dust off the scopes and make it a point to use the Hill. We are a fortunate bunch to have 

such a fantastic opportunity. 

 

 C O N S T E L L A T I O N  Q U I Z  

By Dan Rothstein 

This month’s questions: 

1. One of this mythological creature’s tasks was to guard a garden, but a more universal task was to guard 

another point in the sky. Name the creature and the location it guards. 

2. This inverted A in the sky still occupies a first position in many alphabets, and in one language meant which 

beast that we still recognize the asterism as. 

3. This system, usually considered as a beautiful double, is “part of a hand” in Arabic. Today we actually know 

that it is a triple system. 

4. The time that the sun is in the “celestial sea” is the wet season in the Near East. What is the only 

constellation in the celestial sea which is not an animal, and why did the names of its stars keep changing?  

Answers to last issue’s questions: 

1. The Battery of Volta was introduced in 1806 by physician and physicist Thomas Young, who along with 

Fresnel gave the first explanation of interference and diffraction using the wave theory of light. It 

commemorates the invention of the battery (then known as a crown of cups or voltaic pile) by Alessandro 

Volta in about 1800. The battery was placed between Pegasus and Vulpecula, northeast of Delphinis and 

north of Equuleus. Today, this puts it in the northwest corner of our modern constellation of Pegasus, west of 

the muzzle (Enif, ε) in the neighborhood of 1,9,5, and 13 Pegasi, quite near the globular M15. Another name 

given to Pegasus was Equus, so when the little horse was created by Hipparchus, he called it Equuleus, the 

foal. It has survived into modern times, but sadly the Battery of Volta didn’t make the cut, having no bright 

stars to recommend it, and even most lists I found of obsolete constellations don’t include it. 

2. A very large dipper can be seen in the sky, composed of the great square of Pegasus as the bowl, its handle 

by Andromeda’s brightest stars Mirach, and Almach, and Alpha Persei (Marfak). There are even pointers to 

the northern pole: Markab and Sheat on the square’s western side, which lie nearly on the same meridian. 

They are nearly 13 degrees apart in declination, and like the pointers of the other dipper, about five times 

their separation brings you to the pole. Another analogy with the smaller dipper is that as extending the 

handle of our more familiar dipper leads you to a 1
st
 magnitude star, Arcturus, extending our gigantic    

dipper’s handle leads to another 1
st
 magnitude star, Capella. 
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O B S E R V E R ’ S  L O G  

Scarce New Year Observations 

By G.W. Gliba 

This has been one of the harshest winters that I remember in many years, and that was reflected in the poor 

observing conditions that prevailed. The only major observing I was able to do until recently was seeing the 

SN 2014J in the galaxy M82 on February 7th. I was lucky to catch it still at maximum, which was a bright 10.5 

magnitude. The only supernova (SN) that I have seen that was brighter was SN 2011fe in M101, which reached 

10th magnitude. Interestingly, my tie for the 2nd brightest SN that I have seen was SN 1993J in the nearby galaxy 

M81, which I actually had to locate before I could find M82 in the light polluted skies of Greenbelt, Maryland with my 

8-inch Celestron SCT. I have now seen 41 SN in 41 years. 

Lynne and I both experienced a freak snow storm on South Branch Mountain at Mountain Meadows, West Virginia 

at our cabin at the end of March. It was not predicted by the Weather News, and was a complete surprise. We were 

there for several days and nights and otherwise had a couple of good clear nights for astronomical observing. I 

managed to get a good view of Jupiter and Mars with our 8-inch SCT.  Mars was especially good showing distinct 

markings, and the northern polar cap with a melt band. Comet LINEAR C/2012 X1 was spotted with 12x63 and 

25X100 binoculars. It was hard to find because it was very windy, but because it was 8th magnitude it was still pretty 

easy to spot. This was the 98th comet that I have seen. Also, a few casual meteors were seen, but some interesting 

meteor activity was noticed while recording meteors later on the morning of April 1st. 

Under very clear LM=6.5 skies from 4:59 to 6:59 UT I was able to see 26 meteors, including 9 Antihelions, 11 

Sporadics, and 6 from a possible radiant of medium speed meteors coming from near the Head of Draco (~17.8 

+55). They may have been just chance alignments of sporadic meteors, but hopefully video observers may check 

just in case there was activity from that area as I reported it to both the NAMN and the AMS.  

C O N S T E L L A T I O N  Q U I Z  ( C O N T . )  

3. The Retreat of the Howling Dog of the Arabs is the roughly Y-shaped pattern including and stretching to the 

west of Spica in Virgo. Porrima is the junction of the three segments, called the angle, or corner, or turn in 

the three lines of stars. This figure was also called the Kennel of the Arab Dogs. It refers to hunting dogs 

barking at the Lion to the west. One side of the Kennel includes Porrima, δ, and ε (Vindemiatrix) and the 

other η, and β, enclosing the Realm of Galaxies between them. I found an obscure interpretation leading to 

the hunting dogs of Canes Venatici in one source, but no further trail or reason why. 

4. The celestial object which is referred to as “the Knife of Time” is the crescent moon, which slices the year 

into convenient segments. Unfortunately they are incommensurate with the yearly cycle. Many cultures 

used lunar calendars, where each month begins at “first light” of the moon, when the knife of time could first 

be sighted in the evening and a signal could be given to the people. It was always one or two days after the 

astronomical occurrence of new moon. Now many of these cultures establish in advance what will be the 

first day of each month, knowing that the crescent will first be visible one or two days later, and uniformly 

establish the full moon as the fifteenth of each month. The Islamic year ignores the seasons and always has 

alternately 30 and 29 day months, except that in 11 years of each 30 year cycle there is an extra day at the 

end of the year. So, Mohammedan years contain either 354 or 355 days, losing one day on the phases after 

about 2000 years. The Jewish months are also either 29 or 30 days, but two of the months vary in length, 

and 7 times in a cycle of 19 years an extra 30 day month is inserted, allowing the year to have 353, 354, 

355, 383, 384, or 385 days. The error in the lunar cycles is only one day in about 10,000 years, but the error 

in the seasonal cycle is 1 day in about 200 years (even worse than the Julian calendar, which was 

abandoned in Europe in Copernicus’s time as being too inaccurate). 
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R E F L E C T I O N S  

Honey bees can inform their comrades of a goal that is of importance for their colony and can describe its location 

so exactly that the hive mates find it independently in flight, without being led there, by the most direct route – even 

at a distance of kilometers.  The information is transmitted by rhythmic movements that we have dubbed a dance.  

The tempo of the dance announces the distance.  The direction of the straight run segment of the tail-wagging 

dance designates relative to the position of the sun the line to be followed to the goal.  In horizontal dances under 

the open sky this indication is given directly, as if by pointing a finger.  On the vertical honeycomb in the dark hive, 

what cannot be said directly here is told in a simile: the bee transposes from the visual sense to the gravitational 

sense and announces the solar angle in a paraphrase, as the angle with the vertical. 

Orientation according to the sun’s position and according to polarized light has proved to be a capability that is 

widely distributed among animals.  But exploiting it for purposes of communication and building it into their 

‘language’ as the principal supporting element remains the unique domain of bees. 

Karl Von Frisch 

The Dance Language and Orientation of Bees (1967) 

 

N O T E S  &  N E W S  

Winter Star Party near Key West 

The Southern Cross Astronomical Society hosted the 30
th 

annual Winter Star Party at Scout Key Florida during the week 

of February 23, 2014. 

My Unitron was the only antique or collectible instrument there. 

So, it attracted a lot of attention especially from the older age 

group.  Some of the younger people had never heard of the brand. 

The telescopes at the WSP tend to be large. The 32-inch Newtonian 

there had 100 times the light grasp of my 3-inch refractor. 

Sirius B, the white dwarf companion of Sirius, was visible in 

moderate-sized telescopes.  The ‘Pup’, as it is sometimes called,  

is now approaching its greatest separation from the Dog Star itself. 

If you observe Sirius B in your scope consider that a mere teaspoon 

of this collapsed star weighs five tons!  – Tony Mallama 

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 near the end of June. 

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. 
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