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The Warren Astronomical Society is a local, non-profit organization of amateur astronomers. The Society holds meetings
on the first and third Thursdays of each month, starting at 7:30 P.M., as follows:
1st. Thursday
Cranbrook Institute of Science
500 Lone Pine Rd.
Bloomfield Hills, MI

3rd. Thursday
Macomb County Community College
South Campus
Building B, Room 216
14500 Twelve Mile Rd.
Warren, MI

Membership is open to those interested in astronomy and its related fields. Dues are as follows:
Student...$8 College...$12 Senior Citizen...$12 Individual...$17 Family...$22
Sky and Telescope Magazine is available for $16.00 per year, and Astronomy Magazine for $14.00 per year.
Send membership applications and dues to Russ Patten, 31300 John R. Apt. D, Madison Hgts., MI 48071.
Make checks payable to the Warren Astronomical Society.
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Send all articles to THE WASP, 19209 Mapleview, Detroit, MI 48205.
The W.A.S.P. is the official publication of the Warren Astronomical Society and is available free to all club members.
NEWSLETTER EXCHANGES: Send your Newsletters to: THE WASP, P.O. Box 474, East Detroit, MI 48021.
NOTE: Newsletters or change of address notices sent to other addresses may not reach the Editor.
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STARGATE

OBSERVATORY

Observatory Chairman: Clyde Burdette / 749-3295
Stargate Observatory is owned and operated by the Warren Astronomical Society in conjunction with Rotary International.
Located on the grounds of Camp Rotary, Stargate features a 12.5 inch club-built Cassegrain telescope under an aluminum
dome. The Observatory is open to all members of the club in accordance with 'THE STARGATE OBSERVATORY CODE OF CONDUCT'.
THOSE WISHING TO USE THE OBSERVATORY MUST CALL BY 7:00 P.M. (IN THE EVENING OF THE OBSERVING SESSION. Lectures are given
at Stargate Observatory each weekend. The lecture will be either Friday or Saturday night, depending on the weather and
the lecturer's personal schedule. The observatory is located at N. Lat. 42° 45' 43.5", W. long. 82° 55' 25.6", Alt. 206m.

LECTURER’S

LIST

Lecturers should check with Camp Rotary to determine whether the Scouts are staying at the camp and to inform the Ranger
the day and time of the lecture. If you cannot lecture on your scheduled weekend, please make arrangements to switch
weekends with another lecturer or call the Chairman as early as possible. The lecturers for the coming weekends are:

Apr. 22/23
29/30
May 6/7
13/14

Jon Root .......... 937-0869
Riyad Matti ....... 548-7511
Russ Patten ....... 588-0799
Mike Bennett ...... 651-7991

May

20/21
27/28
June
3/4
10/11

Clyde
Frank
James
Steve

Burdette ... 749-3295
McCullough . 683-4082
Yax ........ 465-9897
Aggas ...... 469-8773
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WARREN ASTRONOMICAL SOCIETY GENERAL MEETING, MARCH 17, 1988
President Riyad Matti called the meeting to order at 8:00 p.m.
He began with the announcement of honorary memberships. Two lifetime
memberships have been given this year to longtime members of the
W.A.S.; Kim Dyer and Clarence Trot. A yearly honorary membership was
given to Dr. Jeffrey Bass, of the Cranbrook Institute of Science.
Riyad read a letter of resignation from our former secretary, Bob
Keller. His work is greatly appreciated by all.
Beverly Bakanowicz was appointed secretary for the remainder of
the year.
Treasurer Russ Patten announced that the W.A.S. had a March
balance of $458.57.
Clyde Burdette, 2nd vice president, gave his observatory report.
Some electrical work needs to be done -- the declination motor needs
to be hooked up and some work is necessary on the gears and drive
motor. In addition, some general repair (painting, etc.) will be done
on April 30 at 1:00 p.m. Any help by the club membership would be
welcomed.
The W.A.S. has been asked to hold an informal telescope and
astronomy program for approximately 500 cub scouts on May 14, 12-3
p.m. Someone is needed to coordinate this event, and anyone interested
in helping is asked to contact the observatory chairman.
Donations of equipment to Stargate have been requested.
Clyde also informed the club that Ken Kelly, W.A.S.P. editor, has
observed all 110 Messier Objects and has documented his observations,
thereby earning an Astronomical League Messier Club certificate and an
honorary membership in the Messier Club. Contact any of the officers
for further information on earning a certificate.
Alan Rothenberg said that there may be some changes in the dates
and meeting places for the Lunar & Planetary Group. Anyone with
questions should either contact Alan or check in future issues of the
W.A.S.P.
Russ announced that members may subscribe to the Observer's Guide
for $10.00 per year (6 issues).
Tom MacLaney, club librarian, mentioned the donation of "The
System of Minor Planets" from Ken Kelly.
Tom is organizing a trip for the W.A.S. to Tawas State Park May
13-15 for a weekend of Observing. See Tom or Beverly for details.
Dr. Paul Strong was the evenings lecturer. His talk was " Seeing
Double", which gave the members an introduction to stereographic
photography, its history, and its relationship to early
astrophotography. In addition, Paul also provided 2 viewers which all
were able to use. We thank him for an enjoyable presentation.
The meeting adjourned at 10:10 p.m. to Kavan's for a St.
Patrick's Day celebration.
EDITOR'S NOTE: The Board of Directors, at its April 17 meeting by a unanimous
vote, approved a dues increase, effective July 1, 1988. All members are
encouraged to renew their membership at the old rate prior to July 1. This is
the first dues increase in over ten years (not including S&T subscriptions).
The new rates are as follows: 5tudent...$10 Co11ege...$15 Senior Citizen...$15
Individual...$20 Family...$25.

What:

NATIONAL ASTRONOMY DAY

Where:

STARGATE OBSERVATORY

Who:

Warren Astronomical Society members and their
families living on
the East Side

When:

Saturday, April 23, 1988
2 PM- ???

Why:

To make it easier for persons to celebrate and
publicize astronomy to the general public on
National Astronomy Day who hadn't already planned
to go to Cranbrook because of the travel distance
involved

Refreshments:

Order of the Arrow (Boy Scouts of America) would
sell refreshments to the public...
The WAS may sell club patches at going rates...
WAS members may picnic on the site, BYO.
Sorry, no alcoholic beverages permitted...

What will happen:

Observing of Sun and Venus during daylight...
Brief slideshow at dusk...
Observing of Comet Liller!!!!!!!!!
Deep-sky objects
Moon
Scouts and Children will receive a certificate
that they have participated in National Astronomy
Day, plus a sticker will be added if they observe
Comet Liller (1987a).

Publicity:

WSMA radio station, Marine City
Boy Scouts of America
Rotary International
Anchor Bay and Romeo school districts
The Bay Voice newspaper (20,000 readers)

R.S.V.P.

Clyde Burdette, Observatory Chm. 749-3295

MINOR PLANETS FOR APR. - MAY
(Calculated by Ken Kelly)
Positions for the four brightest Minor Planets are listed for this
time period. The opposition dates are as follows: (4) Vesta, Jan. 22;
(9) Metis, April 26; (15) Eunomia, May 11; (43) Ariadne, May 27. The
IRAS determined diameters are: Vesta, 501 km.; Metis, 146 km.;
Eunomia, 272 km.; Ariadne, 65 km,

THE CAUSE OF SUNSPOTS
By Ken Kelly
Before giving an explanation of the cause of sunspots, I will
review a recently published book and explain why the "explanation"
given there cannot be correct.
THE TRUTH ABOUT THE HEAVENS, By Michael Cyrek, Vantage Press,
New York, (1988).
This book is so full of nonsense statements, that there is space
here to refute only a few of them. On page one, it states "This
gravitational force [of the Sun] is so enormous that it actually
liquifies the hydrogen gas that surrounds it." The fact is that
hydrogen cannot be liquified above its critical temperature of 33.2 K,
or -240 C. The sun is far too hot to contain liquid of any substance,
let alone solids.
Also on page 1, he states, "Our sun
neutron star..." The sun will never become
mass is less than Chandrasekhar's limit.
Celestial Handbook for a full discussion

will also eventually become a
a neutron star because its
See page 515 of Burnham's
of this topic.

On page 10, he states, "Sunspots are dark spots on the sun and
are remains of solar flares." Baloney. Although solar flares seem to
be associated with sunspots, they never precede the formation of the
spots. Solar flares always occur within 100,000 km. of an existing
spot. The book SOLAR FLARES, by H. J. Smith and E. P. Smith, Macmillan
Co., (1963), is my reference for this statement. The sun is a
complicated place, as a glance through this book will show.
Also on page 10, Cyrek states, "My belief is that sunspot
activity results from the numerous meteoroids, asteroids, and comets
that land on the sun, the solar flare resulting from the moment of
impact of these bodies." This is nonsense. Before it was known that
the heat of the sun is produced by nuclear fusion taking place in its
core, one of the theories put forth to explain the heat of the sun was
the theory that it was caused by meteoroids, asteroids and comets
plunging into the sun. This theory was thrown out long ago by
astronomers who calculated that if this were happening, the earth and
all the other planets of the solar system would gradually spiral into
the sun due to increasing mass of both the sun and the planets, since
some of the instreaming matter would collide with the major planets.
This is not happening, since French mathematicians Laplace and
Lagrange proved two hundred years ago that the solar system has been
quite stable for at least four billion years.
The book is, however, not total nonsense. Chapter 7 gives a good
explanation of a magnetic field generated by a current of charged
particles flowing through a wire. It is unfortunate that Michael Cyrek
did not apply this to sunspots; he would have come up with a quite
different explanation of the cause of sunspots if he had made this
application. No theory of sunspots can even begin to explain them
without a discussion of their magnetic fields.

The magnetic fields of sunspots were discovered and first
measured by G. E. Hale, by means of the Zeeman effect (see diagram
below). This is a splitting of spectral lines due to a magnetic field.
In 1912, Hale proposed a tentative theory of sunspots. According to
this theory, a sunspot is a vortex of a funnel shape in the outer
parts of the Sun. Inside it, gases are ascending, spiraling outwards,
and as there is rapid expansion, there is considerable cooling to
about 2000 degrees centigrade below the temperature of the surrounding
bright surface of the Sun. This cooling is responsible for the
relative darkness of the spot area, and also for the formation of
chemical compounds like titanium oxide, discovered by A. Fowler in
1908 in sunspot spectra. The rotation of charged particles within the
funnel was at first thought to cause the magnetic field. However, Hale
could find no relation between polarity and vortical structure. Thus
this theory does not satisfy all of the data, and there is no
consensus among astronomers as to the exact cause of sunspots.
The Sun is really a complicated place, and many scholarly books
have been written about it, but Michael Cyrek’s is not one of them.

EDITOR’S NOTE: The above article is not necessarily the official
position of the Warren Astronomical Society.

PLANETARY ATTRACTIONS
Kenneth Kelly
19209 Mapleview
Detroit. MI 48205
(Received: 15 November Revised: 11 December)
It was found that the order of the attractions by
perturbing major planets on minor planets in the
central Main Belt (2.5-2.8 AU) is as follows:
Jupiter. Saturn. Earth. Venus. Mercury. Mars.
Uranus. Neptune. Ceres. Vesta. Pluto. Direct
and indirect attractions tend to add up for the
inner planets. but they tend to cancel each other
out for the outer planets. This is another reason
why perturbations by the inner major planets
cannot be ignored.

During extensive testing of a computer program which I wrote
some time ago. I discovered some facts which may be of
interest to readers of the Minor Planet Bulletin. The program
computes perturbations of minor planet orbits. and is based on
Section 3 of Tattersfleld (1984). One question which persisted
in my mind as I was writing and testing out the program was.
"Which major planets are the strongest perturbers of minor
planet orbits. and what are their relative attractions?" I was
unable to find an answer to this in any book on Celestial
Mechanics. or any other literature which dealt with the subject
of planetary attractions. When I finally arrived at an answer to
this question. the relative order of the planetary attractions
came as a surprise.
Tattersfleld strongly suggests that calculating attractions by
only Jupiter and Saturn are sufficient for calculating orbits of
comets. and by extension. minor planets. in the Solar System.
He does not say this specifically. but he certainly implies it.
Eckart et al. (1951) use attractions by Jupiter through Neptune
in their calculations. and say that "The attractions of the inner
planets ... are scarcely perceptible . . ." The masses of the inner
planets are merely added to the mass of the Sun. In Duncombe
(1969). perturbations are computed for all planets from Venus
through Pluto. but the mass of Mercury Is merely added to the
mass of the Sun. This is typical of references which can be
found in the literature.
However. Brian Marsden. in a private communication. said
that the attractions by all major planets except Pluto should be
taken into account. He was quite right that the attractions by
Mercury cannot be ignored. In fact. these turned out to be
greater than the attractions by Uranus. Neptune and Mars.
except that Mars exceeds Mercury for the Flora and inner
Main Belt (2.0-2.5 AU) zones.
After I programmed in attractions for the eight planets from
Mercury through Neptune. the relative attractions by these
planets upon the orbits of Ceres and Pallas were printed out.
As expected. Jupiter was the strongest perturber, and Saturn
was second. but the rest turned out to be a surprise. The third

strongest perturber was not Uranus. but Earth. with Venus a close
fourth. Uranus. in fact. was seventh. The Earth and Venus
sometimes switch places. The actual order of the attractions on the
majority of objects was found to be: Jupiter. Saturn. Earth. Venus.
Mercury. Mars. Uranus. Neptune. Ceres. Vesta. Pluto. These
results are shown in Tables I and II. Mercury has consistently
stronger attractions for minor planets than does Mars (except for
the Floras and the inner Main Belt) despite being farther away and
containing less mass. The reason for this is explained below.
The next question to answer is. "Is the program working
correctly?" To answer that question. I took the orbits of Ceres and
Pallas from the 1986 Ephemerides oj Minor Planets (EMP). and
ran them through the perturbation program to see how close I
could get to the elements in the 1988 volume of EMP. Although
the new elements of Ceres were slightly off. the elements of Pallas
came out very close to the printed values. I did the same for orbits
of typical planets from Aten to Charon, and got similar results.
My conclusions here are as follows:
1. For all orbits beyond the Hungartas, integration of the orbits at
ten day intervals was sufficient to give satisfactory results in most
cases. Integration at four day intervals gave a small improvement.
2. Integration of the orbits of the Hungartas and Mars Crossers at
four day intervals gave very good results. For the Apollos. Amors
and Atens. it was a bit more complicated. as indicated in Table III.
For the Apollos, Atens and Arnors. the best integration interval
depended on the number and degree of close approaches to the
major planets. (1566) Icarus never did come out exact. even at half
day intervals. but I did not go further because of the complexities
involved. Icarus was really a rare exception. because it had three
rather close approaches to major planets within a 400 day period.
namely. June 19. 1986 to July 24. 1987. The orbits of planets in
Table III were computed for only 400 days.
Having satisfied myself that the program was working correctly.
I next turned to the question of why Venus attracted minor planets
as strongly as Earth. and why Mercury attracted them stronger
than Mars. I broke up the attractions separately into direct and
indirect attractions. and printed them out. To my amazement. the
indirect attractions exceeded the direct for all planets from
Mercury through Mars. and at times. even for Jupiter. The indirect
attractions on (2060) Chiron exceeded the direct attractions by
every major planet.
Tattersfield discusses the direct and indirect attractions to be
calculated on page 86 of his book. He does not derive these
formulae. or even discuss the theoretical basis for them. The
clearest exposition I could find was in Watson (l868. p. 426). a
very thorough treatment of the subject. He gives the perturbing
function as follows:

17

difference in the final results. but removal of any of these
four is not too critical. On the other hand. removal of Earth
or Venus from the perturbation scheme can give results
which are quite far off. Therefore. unnumbered planetary
orbits should be computed with an absolute minimum of
using Jupiter. Saturn. Earth and Venus as perturbing
planets.

the indirect attraction. "p" is the distance from the minor
planet to the perturbing planet. and "r" is the distance from the
perturbing planet to the Sun. Each attraction is multiplied by
a factor containing the mass of the perturbing planet. When
summed up and integrated. it results in the numerical value of
the perturbing function.
The direct attractions are actually vectors directed along the
line segment between the minor planet and the perturbing
planet. The Indirect attractions are vectors directed along the
line between the perturbing planet and the Sun. Each
attraction is the algebraic sum of the components divided by
the cube of the distance. To take an example. since the
distance between Mercury and the Sun (indirect attraction) is
much smaller than the distance between Mercury and the
minor planet (direct attraction) and we are dividing by the
cube of that distance. it stands to reason that the indirect
attraction should be stronger than the direct. The direct
attractions do not become dominant until we are out beyond
the orbit of Jupiter. because the distance between the
perturbing planet and the Sun now becomes greater than the
distance between the perturbing planet and the minor planet.
The system of masses used in the perturbation programs is the
IAU (1976) system described by Kaplan (1981). Although I'm
sure the program itself is working. I suspect that the
heliocentric coordinates I am using for the outer planets are
defective because of the ignoring of the indirect attractions of
the inner planets when the coordinates were created. Main belt
objects do not give exact results. mainly because of more
opportunities for close approaches to major planets. Minor
planets with high inclinations tend to spend a large fraction of
the time above or below the ecliptic. with consequent less
close approaches to major planets. and hence their orbits tend
to remain more stable. My next project is to recreate
heliocentric coordinates for the outer planets.
Suggestions for Improvement of Minor Planet Orbits:
A. Unnumbered minor planets.
Removing perturbing planets one at a time shows that
Mercury. Mars. Uranus and Neptune really do make a
Reproduced from THE MINOR PLANET

B. Numbered minor planets.
1. Pluto.
Calculation of elements using Pluto as a perturbing
planet shows exactly the same results with or without
Pluto. Indeed. the attraction of Pluto on minor planets
averages to less than one part in 8200 of that of
Neptune. Therefore. Pluto can be safely eliminated
from the perturbation scheme.
2. Vesta.
Calculation of elements using Vesta as a perturbing
planet shows exactly the same results with or without
Vesta. although only nine minor planets were tested
out. Therefore. Vesta can be safely ignored except in
rare circumstances.
3. Ceres.
The attractions due to Ceres averaged 137.4 times that
of Pluto. and 8.9 times that of Vesta. Most minor
planets tested showed no difference when perturbations
by Ceres were included. One planet. (37) Fides. was
found to differ by one digit in the last place in each of
five of the orbital elements. Thus on rare occasions.
putting in perturbations by Ceres can make a difference.
If a program using perturbations by nine planets is
being used, it would be better to use Ceres rather than
Pluto.
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