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The Galactic Coordinate System
Jeff Bondono

coordinates-are-correct need always be
specified.

Coordinate systems are used to allow
us to specify the location of a point.
Several coordinate systems are used in
astronomy, and each has its own advantages. Equatorial coordinates are
best suited for our purposes as amatuer
astronomers. The main advantage to
this system is that as the universe turns
around an observer, only one coordinate needs to be compensated for to
follow any given object. This is because the base plane of the system is
the equator of the Earth. One disadvantage of the equatorial system is that
due to the Earth's precession, coordinates change over time. For this reason, an epoch, or time-for-which-these

As we move up to study the next higher organization of matter to which we
belong, the solar system, our equatorial
coordinate system gets in the way.
Planets, the Sun, and the Moon all
travel pretty close to the ecliptic, which
is at an angle of about 23° to the equator. So as the objects move, they bob
above and below the equator, and their
motions become confusing. The ecliptic coordinate system makes it easier to
deal with this scale of the universe.
The plane of the solar system becomes
the base-plane of the coordinates, and
to calculate the position of an object,
we need only vary one coordinate,
ecliptic longitude, rather than two,
right ascension and declination.
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The next larger organization of matter
is our galaxy, the Milky Way. Here we
use a galactic coordinate system of
galactic longitude and latitude. The
baseplane of the system is the plane of
the disk of the Milky Way. This coordinate system is widely used in the
study of galaxies (because objects near
latitude 0 are obscured by dust in the
Milky Way's plane) as well as studies
of objects within the Milky Way. I
have encountered the galactic coordinate system in a few atlases of galactic
objects, and it is also the coordinate
system used in the Atlas of Nearby
Galaxies, by Tully and Fisher.
The conversion of galactic to equatorial coordinates and back is not an easy
task to perform by hand. The short
See Galactic on page3

pi=3.1415926 :rem these two lines should be put into the program initialization phase
def fnas(x)=atn(x/sqr(1-x*x)) :rem arcsin
rem Convert galactic coordinates into epoch 2000.0 radec
c1=1-.57595824: c2=b: i1=1.09955664: c3=4.93709658: gosub 1040: r=c1: d=c2: return
rem convert epoch 2000.0 radec into galactic coordinates
c1=r-4.93709658: c2=d: i1=-1.09955664: c3=.57595824: gosub 1040: 1=c1: b=c2: return
x=cos(c2)*cos(c1): y=cos(c2*sin(c1): z=sin(c2): rem convert polar (c1,c2) to cartesian (x,y,z)
y1=y*cos(i1)-z*sin(i1): z=y*sin(i1)+z*cos(i1): y=y1 :rem rotate cartesian around x axis
c2=fnas(z/sqr(x*x+y*y+z*z)) rem convert cartesian to polar latitude
c1=c3+atn(y/x): if x<0 then c1=e1 +pi: rem convert cartesian to polar longitude
if x<0 then c1 ec1+pi*2: rem force longitude within 0 to 2pi range
if c1>pi*2 then c1=e1-pi*2 100
return
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Observatory Chairman:
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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 Cassegrainian
telescope under an aluminum dome.
The observatory is open to all club
members in accordance with the
"Stargate Observatory Rules". Those
wishing to use the observatory must
call the Observatory Chairman by
7:00 pm on the evening of the session

Family .... $25

Lectures at Stargate:

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. Lecturers should check with the ranger at
Camp Rotary early in the week to
determine whether the scouts will be .
staying at the camp, and to inform the
ranger of 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 soon as possible. The
lecturers for the coming month are:

Coming Attractions
August 31
September 2
September 7
September 14
September 21
September 30
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Board Meeting at Marty Kunz's home. All members are invited
to attend.
Deep Sky Group will meet at Doug Bock's home. Contact Doug
for details.
Meeting at Cranbrook Institute of Science, 7:30 pm
Cosmology Group meeting at Mike O’Dowd's home at 7:00
pm. Contact Mike for details.
Business Meeting at Macomb Community College beginning at
7:30 pm.
Deep Sky Group will meet at Doug Bock's home. Contact Doug
for details.

Jeff Bondono
Francis Stabler
Riyad Matti
Russ Patten
Frank McCullough
Dan Cwiertniewicz

Aug 18/19
Aug 25/26
Sept 1/2
Sept 8/9
Sept 15/16
Sept 22/23
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Galactic, from page 1

computer subroutines shown in Figure 1 accomplish the transformations. The input and output variables used are r and d., are for
epoch 2000.0 right-ascension and
declination, in radians, and l and b,
for galactic latitude and longitude,
again in radians.
The constants use in lines 1010 and
1030 and their meanings are:
1.0995564 = 63°. The inclination
between the equator and b=0.
0.5759824 = 33°. The galactic longitude at the equator. 4.93709658 =
Right ascension 1851.5- the right
ascension where b=0 cuts the equator.
By replacing these constants with
others, you can use the same subroutine to convert to other coordinate systems. As an example, using
the constants 0.4014257 (23°),0,
and 0, converts to and from eliptical
coordinates. I believe the constants
1.3089968 (75°), 0.2399827 (55 ra
minutes), and -1.1170106 (_64°)
will convert to and from super galactic coordinates.
For quicker, approximate conversions between equatorial and galactic coordinates, use Figure 2. The
epoch 2000.0 equatorial coordinates
are the perpendicular gridwork, and
the galactic coordinates are the
curved lines. Just a quick glance
reveals some interesting facts. By
following the b=0 line, you will be
following the line on which the
glow of the Milky Way is centered.
By finding the intersection of the
1=0 and b=0 lines, you are looking
right at the center of the Milky
Way. By finding the spot where
1=90 and b=0 you will be looking
at the area towards which the Milky
WASP

Way is carrying the Sun.

Q&A
Q If the moon orbits the Earth
about once every month, why isn't
there a lunar and solar eclipse every
month? A Because the orbital plane
of the moon is inclined with respect
to the ecliptic (the plane which contains the Earth and the Sun). So,
therefore the moon passes below or

above the shadow of the Earth most
of the time, and only rarely directly
in the shadow. The same explanation applies to solar eclipses, except
the position of the Earth and the
moon are reversed.
Q Is there life elsewhere in the Universe? A The answer is unknown.
However, statistically speaking the
chances that life could not have developed elsewhere, are very low.
Q How do I contribute an article to
the WASP?
Q&A Continued on page 4
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Q&A Continued from Page 3
A Either give the article to an
officer or one of the editors at a
meeting, or mail it to The WASP,
P.O. Box 474, East Detroit, MI
48021.
Q How do I submit questions to
this column?
A Just drop them in the box that
will be at every meeting. Your
questions can be contributed anonymously if you prefer. They will all
be answered by a panel of experts.
Q How do I sign up to give a
talk?
A. Easy. Just see Dan
Cwiertniewicz at any meeting, or
give him a call at 526-4878.

MINUTES OF THE BOARD MEETING-JUNE 27, 1989
Tom MacLaney
The meeting began at 7:25 at Marty Kunz's house in Livonia. Dan
Cwiertniewicz mentioned that he has done up some plans for a light table for
use at Stargate; costs should run around $50. The board discussed various
types of bulbs to see if this cost could be reduced somewhat.
Bob Halsall talked about the variable drive motor for the Stargate telescope. The problem with azimuth shift comes from a setscrew slipping, and
should be fairly easy to correct.
Ed Cressman had some details of the Warren Tank Plant Open House
to relate. Upwards of 6000 people could attend. Activities besides ours include
skydiving with Coast Guard helicopters, and a tank demolition derby.
With Ken Kelly's resignation, we need to think about what to do with
the WASP. Several members have desktop publishing software, so this seems
to be the way to go. Possible changes include limiting the newsletter to four
sheets. Marty would like to make the WASP more +newsy+, and geared more
toward the beginner, with practical information for use at a scope. Rotating
features might be possible (observing seasonally, etc.)
The Christmas banquet is not too far off. Dale Flamand had been to
Dorian's, and thought it would be suitable. Frank McCullough is looking into
various places up and down Van Dyke. Your secretary wondered about obtaining door prizes, and was told requests didn't need to go out until eight
weeks prior.
Ken Strom mentioned he may be able to get Bradford Smith from the
Voyager imaging team to talk in May next year. This is something we may
want to do in conjunction with Cranbrook. Following this, the board adjourned at 9:50.
MINUTES OF THE MACOMB MEETING-JULY 20, 1989
Tom MacLaney
The meeting began at 7:50. Bob Halsall talked about a new policy at
Stargate. Members who wish a key to the observatory will have to make a $10
deposit, which will give them a key for two weeks. Anyone interested should
contact Bob for details. Ken Strom said he is trying to contact a lawyer Barbara Clark referred him to about changing our tax status.
Ken Kelly announced that he is resigning as WASP editor. This
month's issue marks four years of service he has given to our club, and we
express our appreciation for his efforts.
Marty and Barb Clark spoke about the recent solar session at the Star
Trek convention in Dearborn. It was quite successful, attracting $16.00 in donations, as well as a lot of interest. Another donation was a sundial from Ken
Strom which bore a plaque containing the phrase "We Came in Peace for All
Mankind."
Marty also brought up the total lunar eclipse, which could be a major
event for the club, The Free Press and Channel 50 have expressed interest in
this, so all members should attend. Speaking of eclipses, Alan Rothenberg
mentioned that Love to Travel is about to sign a contract with the Azure Seas,
which is the cruise ship they will be using for the solar eclipse in Baja California in 1991. Those interested in any of their packages should contact Alan or
Love to Travel directly.
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Minutes Continued from page 4
Chuck DuCharme started the evening's program with slides he took
of the southern constellations Vela and Crux while he was in the Cayman
Islands. This was followed by a lively account from Riyad Matti of a bolide he saw recently. It lasted about a minute, crossing perhaps 130 degrees
of sky, was roughly as bright as the full Moon. Mike O'Dowd and Francis
Stabler finished the talks with slides of their stay at the Texas Star Party.
Even with lots of rain, it seemed like they had a very good time. The
evening's program ended with a film of the flight of Apollo 11 in honor of
the twentieth anniversary of that historic event.

Letter from the Editors:
On behalf of the Editors and the club I would like to take a moment
to thank Ken Kelly for the many years he has spent as editor of the WASP.
His unflagging devotion has given the club many memorable issues, and
much useful information.
No doubt you've noticed the change in the newsletter. We hope you
like them. You may also notice that there are now four editors listed. We
hope you like them too. But seriously, this is an effort to involve more of
the club members in their newsletter. Besides, unlike Ken Kelly, none of us
are retired, and so cannot individually devote that amount of time.
At the most recent board meeting we discussed the newsletter at
great length, and many decisions were made. First, it was decided that in an
effort to control costs the WASP would be limited to four sheets of paper.
Second, artwork will no longer appear on the cover unless it appears with a
submitted article. Third, we will try to have regular features (like the Q&A
column) that you can rely on each month. In particular, features which help
the novice would be greatly appreciated (hint, hint).
We have many plans for future issues, and hope that you will feel
free to join in. At this time we haven't set a regular date, but we would like
to meet at least once a month to discuss the next edition.
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