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CLuB MINUTES

The November 20, 1987 meeting of the Atlanta Astronomy
Club was held at the Bradley Observatory with President Lee
Wilson presiding.

Club member, Ken Guyton, gave alecture titled: The Dark Sky
Paradox or Olbers’ Paradex. Mr. Guyton explained why the night
sky is indeed dark even though innumerable stars are emitting
photons from all directions. He gave a brief history of this subject
by describing the opinions of Johannes Kepler, Edmund Halley,
Harlow Shapley and of course Heinrich Olbers.

Past and present astronomers have had different theories as
towhy the night skyis dark. Some have argued whether or not space
isfinite or infinite and of the homogeneity of stars within this space.
Others have suggested an absorbing gas might limit the amount of
starlight that we can see. The present theory for a black sky is that
much of the light from distance stars has yet to reach us (the
universe is simply too young) and that what light does reach us is
somewhat redshifted.
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Is DR. FAUST AN ASTRONOMER?
by John Marsh

Sign on the line! In these next days you will get
Ravishing Samples of my arts; I am giving you what
never Man saw yet.

Mephistopheles to Faust; Faust, Part 1, by Goethe

INTRODUCTION

I N THIS past October’s issue of Sky & Telescope, the Focal Point
section presented two countervailing views on the subject of
Professional Astronomy's relationship to the Strategic Defense
Initiative (SDI). The matter of the military’s relationship to science
has always been a crucial one. Applied science has benefited par-
ticularly. One excellent example from our own century bears this
out most graphically -- Wosld War II. The development of
advanced electronics, including computers, traces directly back to
war research. Radio Astronomy is another direct beneficiary. Left
over apparatus used for the development of radar formed the basis
of the first professional radio telescopes. Other examples of applied
science with military origins include modern jet aviation, and, of
course, Russian space flight.

It has been said that really large, large numbers are under-
stood by only two classes of people - government economists and
astronomers. This has never beenso true asit is today, with budget
deficits becoming quite astronomical themselves. Sadly, those
same government economists are increasingly less willing to allo-
cate funds for pure (so-called) scientific research. Astronomy,
perhaps the “purest” of the sciences, has suffered particularly
severe cutbacks. The situation is so bad that Kitt Peak National
Observatory, ostensibly our nation’s premier astronomical re-
search institution, has not the funds to keep its buildings painted!

Now it appears that new types of “high tech” military research
may change this equation. In particular, SDI could potentially offer
astronomy a windfatl in both funding and equipment. Is this good?
The following are some thoughts on the subject inspired by the Sky
& Telescope exchange.

I. SHOULD WE STOP WORRYING AND COME TO LOVE SDI?

Simon P. Worden, astronomer, Air Force Lt. Colonel, and
science advisor in Ronald Reagan’s White House, does make some
valid points in his side of the SDI debate. He points out that
Sacramento Peak Observatory, now a unit of AURA (Associated
Universities for Research in Astronomy), began as an Air Force
facility. Healso points out that the 1,000ft. Arecibo radio telescope
was originally an Air Force project.

Based on these past precedents, Worden argues that profes-
sional astronomy should both endorse and participate in SDI
researchin order to reap future benefits. Asan example ofthe kind
of true benefits that can be expected, he describes a 10 meter
reflector to be built at White Sands, New Mexico, for SDI develop-
mentwork. When SDI laser testing using this telescope iscomplete,
Worden asserts, it will likely be turned over to astronomers. Fine
and good, but does this imply that professional astronomy has an
obligation tosupport (and assist) in controversial military projects?

The basic thesis in Worden’s argument is that one cannot
separate military technical research funding from funding targeted
at “pure” science. He argues (with probable correctness) that a
linkage exists between development of new technology astronomi-
cal optics and SDI optics. In other words, astronomy is dependent
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on military research; without SDI funding, there would be no
funding for next generation astronomical instruments. I pure
researchers kill off basic research for military projects (SDI or
otherwise) their own funding dies as well. To quote directly, “The
choice is not between ‘clean’ civilian and ‘dirty’ SDI work; it is
between SDI or nothing at all.”

I1I. MAYBE WE SHOULD WORRY.

There can be little doubt that Col. Worden’s arguments are
valid; the question iswhether this sad situation should be tolerated.
Rather the Strategic Defense Initiative is aviable defense system or
not is irrelevant to the larger question of the marriage of “pure”
science with military research projects. (The salient points in Carl
Sagan’s rebuttal, ie., it can be easily overwhelmed, it can be
circumvented by using strategic bombers or Cessna 172's, etc.,
answers the SDI question anyway).

We should not doubt that American astronomers are, as a
group, just as patriotic as any other section of society. Indeed, the
ideals that our country has traditionally stood for, i.e., freedom of
expression, freedom of travel, and freedom of associaticn are alt
vital to the health of scientific research.

American astronomers thus have a vested interest in preserv-
ing these basic aspects of our society. And that isprecisely the point.
By becoming increasingly drawn in to military and other projects
specifically related to “national security”, they risk losing the open
atmosphere necessary to sustain the life of a vital science. If the
astronomical community does become totally dependent on such
things as SDI research for its funding and equipment, it risks
coming under government control. Clearly, this could have a
“chilling effect” on the free flow of ideas within the astronomical
comnunity. Biggovernment science often means classified science;
the results of complete government dependence would be particu-
larly damaging to the international nature of the science.

This brings up the aspect which I consider to be of greatest
importance. Since the inception of modern science, the free flow
ofideas across internationa! boundaries has been of critical impor-
tance. In astronomy, this process began with correspondence
between Galileo and Kepier. A spectacular example of interna-
tional cooperation in astronomy was the Carte du Ciel (Map of the
Sky) project of the late 19th-early 20th century. It sought to map
the entire sky by photographic means, at a time when photography
was just coming into importance. Involved were observatories in
England, France, Germany, and individuals from other nations as
well. In particular, cooperation between French and German
observatories illustrates how science (astronomy in particular) can
transcend political rivalries. Predictably, this mutual cooperation
ended with the decision of the respective governments to declare
war on each other in 1914. The Carte du Ciel was never completed.

Today, much useful collaboration takes place between Rus-
sian and American astronomers. Considering our national security
establishment’s penchant for paranoia, allowing astronomical re-
search to become closely tied to military work (such as SDI) would
seriously compromise such collaboration. Bart J. Bok, whom 1
regard as something of a personal hero, put great value on the
importance of international cooperation. Astronomy’s high profile
as an international science was considered by Bok to be one of its
greatest attributes.

While some interaction between astronomy and government
isunavoidable, even desirable, it is vitally important for the science
to retain its basic independence. If it should ever come downto a
choice between government (esp. military) funding and the contin-
ued independence of research and communication of research, the
choice should be obvious. Caution should be exercised when
dealing with Mephistopheles, lest astronomers risk losing their
souls and sliding into the pit of isolation.

THE TELESCOPE WITHIN
by Don Barry

‘What watchfukares do interpose betwixt your eyes and
night?
Brutus, Julius Caesar, ii(1), Shakespeare

Imagine, if you will, an autefocus camera, £/2.2-£/8, capable of
slewing at 500°/s, tracking at 30°/s, and possessing some 120million
active pixel elements, capable of detecting one out of every 5
photons received. We are indeed fortunate that each of us
possesses two of these technological wunderkinder, which are the
human eyes.

In this era of computerized astronomy, the eye has taken
second place to the bewildering variety of equipment available to
the modern practitioner; historically, however, visual observations
were epochal in making the discoveries that now define the struc-
ture of our solar system, and our place in the galaxy. In antiquity
Ptolemy catalogued 1022 stars visually, superseded only by the
great Tycho Brahe some 14 centuries later, It was Tycho's cata-
logue, accurate to 1’ of arc, that facilitated the production of Bayer’s
first modern atlas, the Uranometria. Datain Ptolemy’s and Brahe’s
catalogue revealed the phenomenon of precession, and for a few
close stars, proper motion.

With Galileo’s advent of the telescope, visual astronomy
entered itsgolden age. The rotational periods of Mars, Jupiter, and
Saturn were determined visually, and even in this century compan-
ion moons to these planets were found by skilled observers as
telescopes grew. The great Messier and New General Catalogues
grew out of the tradition of visual amateur astronomy, culminating
in the works of Webb, Flamsteed, Struve, Dawes, and Herschel.

Itwould seem that the rise of instrumental astronomywith the
the photographic plate, spectroscope, photomultiplier, CCD, and
brethren, would reduce visual observations to historical curiosities.
In many ways, though, the eye is still the most adaptable, sensitive,
and general purpose instrument available to the astronomer.

Structurally, the eye and retina are the resuit of aeons of
refirement that have produced a visual system caqable of adapting
to light over levels differing by factors of 1014, The eye, in
collaboration with feedback mechanisms in the visual cortex,
automatically focuses on objects “locked onto” by the mind, and
can track these objects in the visual field smoothly and automati-
cally, almost without a thought.

The schematic reveals the plan of our eye-camera. Light rays
enter through the cornea, whichis alens system of some 42 diopters
strength. The pupil, an automatic light-adjusting device, varies the
aperture of the visual system from 2 through 8 mm. The entering

Schematic of Eye
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The Author’s Macula

ravs then pass through the crystaliine lens, agradient-index device
consisting of many onion-like layers, whichis automatically shaped
by muscles that adjust its strength fromi 20 to 30 diopters. In the 24
mm from corneal surface to retina, the light ray passes through 4
regions of varying index ot refraction, from 1.336 {(nearwater) inthe
agueous humor, to 1.413 (between water and glass) in the lens. It
then impacts on the retina, which transmits the image to the brain.

Thissurtace isperhaps the most remarkable component of the
eye. The human retina consists of a tiiing of two distinct cellular
types, labelled as “rods” or “cones” according to their appearance
through the microscope. In the center of our visual fieid, around
a pitlike depression called the jovea cendralis, cones predominate.
Thisregion, whichwe regard as the “center” of our visual ficld, even
though it is offset some 5 degrees from the optical axis of the ¢ye,
is packed with light receptors-- some 15,000 occupy a circle only a
quarter of a millimeter across. This density exceeds that of a
modern CCD detector by & factor of 3, provides good photonic
response, and provides color sensitivity lacking in the CCD. But
strangely enough, this region cf the retina is scarccly vsed by
astronomers.

The reason lics in the relative insensitivity of cones to low
levels oclight. Chicken eyes contain only cones, and the poor birds
are forced to roost hours before we perceive that darkness bas
fatlen, As thevista dims, ous cotor vision tades, and we rely more
and more on {ne rods of our reting, which though scarce in the
fovea, are richiy spread throughout our peripheral vision.

Atnight, we perceive shades of grey rather than colors, except
inbright objects. Through a telescope, most objects are coloriess,
except the planets, bright double stars, and bright emission and
planetary nebulae. for the majority of dim obiects, then, theve is
a disadvantage to a direct glance at the cbject, because the image
isprojected onthe portion ofthe retinaleast sensitive tolight. Rods
increase in density quickiy outside the fovea, peaking in the visual
field some 19 degrees horizontally away from center or 15 degrecs
vertically. Recent studies indicate that there are more rods above
the fovea than in other directions, therefore perhaps the best
technioue of using the astronomer’s “averted vision” is to ook
above the object of study, and glimpse its detail through peripheral
vision,

Although we don’t realize it, each of us has a sizable hole in
ouy visual fieid, only a short distance away from the center of our
fovea. 1tispossible to actually make a drawing of this region, calied
the macula, which is the insensitive area where nerve fibers enervat-
ing the retina bundle prior to leaving the eye at the optic nerve. In
the drawing, there is an X and to iis right, an irregular patch. This
is asketch of the author’s macula. To makeyour own sketch, place
a blank sheet of paper before you, about a foot away, and place a
small X at its left. Closing or covering your right cve, and keeping
your head stationary, hold a pen over the right side of the paper,
following the pen's tip with your eye. When the X {falls on the
macula, it will disappear from peripheral vision. By moving the pen,
the X will appear and disappear, revealing the boundary of the
macula, and allowing a sketch to be made. There is consideratle
variationamong individuals, and even between eyes. Ifvour macula
isunusual, mailitto AD ASTRA, and we'll publish itin a future issue,

Blind spots such as the macula, called scotorias in medical
pariance, are rendered unobtrusive by the sophisticated visual

processing of the brain, which “fillsin” these areas according to the
surrounding fieid. Fortunately, the blind spot is small and unigue
in most peopie, 50 it does not complicate the process of astrononti-
cal observation.

Knowledge in hand, we can optimize our visual performance
at the telescope. Dim objectsfare best when viewed away from the
enter of the visual field, preferably by looking above them (placing
thembelow thecenter of field)}. Telescope optics shouid beseiected
so that the projected exit pupt will all fitin the eye’snupil, Thiscan
be done by dividing the focal-length of the eyepiece by the focal-
ratio of the telescope. The pupil dilates up t© &mm in youth,
decreasing gradually to a maximum of 3 mm at advanced age. A
wide field 2Zdmm eyepiece, for example, in the /4.5 20" telescope
owned by the club yields a 24mm/4.53=5.3mm exit pupil, which is
suitable for most observers. And the eye should be allowed to
adapt, bothin pupillar dilation and retina! “recharging”, for atleast
half an hour before serious observing commences, hence the
expostulations and vituperations on unexpected bright lights at
abserving sessions!

At altitudes of 5000 feet and above, subtle hypoxia {oxyzen
shortage) dimsvision. Toanobserver on MaunaKea, the skieslook
almost as sparse and dim as a mid-city dweiler might see them
Abcve 5000 feet, oxygen can be breathed to enhance vision,
although some studies indicate that simply increasing blood sugai
may help compensate somewhat for the atmosphere’s thinness.

Finally, alcohol and smoking have deleferious cffects on ihe
eve’s sensitivity. Alcohol actually reduces blood flow (and thus
oxygenation) in the retina, if an appreciable amount is present
HNicotine constricts both the pupils and the retinal vesseis, and is
incompatitde to the social graces for communal observing anyway.

Optically, then, the eye is superbly designed. The retina has
a near optimal curve for receiving the projected image of thelens,
and the difiraction spot on the retipa, som2 5.7 microns in size, i
nimosi the size of a cone cell. Mousradly, the 120 miliion senzors an
theretina aremultiplexed onto the 1 million fibersof thoopticnerie
so that full detail is preserved in the center of the visual field, where
it is nceded.

For ali its versatitity, individual eyes have much variation, It
was reported vecently in Science that ihe cone density in the inner
1ovea can differ Ly a factor of 3(!) among individuals, and simiiar
disparities in rod density are suspected. So there may yet be truth
in ad hoc classificutions of visual astronoimers as being “detail”,
“color”, or “dim” chservers. As we age, we cope with further
variation in pupiliar accomodation, focusing degradation, cata-
racts, vetinal degeneration and developing opacity of the eye’s fluids
and membranes. At age 80, we may experience avisual loss of scme
2.5 magnitudes. But cven then, the refina reimains more sensirive
to real-time incoming photons than the best photographic emml-
sion availabie.

These remarkabie attributes of the retina pechaps exnlain why
visual astronomy is therefore very much alive, and continues to
complement instrumental astronomy. Dollfus reported spikes he
saw in Saturn’s rings in the 50%s, which were dismissed until
confirmed by Voyager at a distance 26,000 times closer, Although
Schiaparelli’s “canali” remain an albatvoss still burdening visual-
ists, the cye stili reveals more detail than detectad by current
technology photographic-optical systems. Transient phenomena
of all sort, from purported funar cutgassings to cloud and spot
rhenomena on the Jupiter and Saturn, shil respond best to the
time-honored methods of the amateur. The ability of the eve to
reject bad seeing conditions, and then freeze a view during 2
momernt of clarity, remains unmatched.

For the first time in two decades, considerable activity is now
beginning in the Norih Jovian bands, as reported in the December
Sty & Telescope. ‘The best sensor for recording these phenomena
remains the oldest one. You're using it right now.
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SmaLL, Rounp, aND DM
by Richard Jakiel and Rick Clark

One of the more interesting aspects of deep sky observing is
attempting to draw and describe the morphology of various objects.
Last month, this column looked at the large spiral M-33 in consid-
erable detail. This month we examine several large barred spiral
(SB) galaxies located deep in the southern sky.

The tour begins with NGC 1097, a large 10.6 magnitude
barred spiral in Fornax. In the club’s 20" telescope, the central bar
was nearly 8 minutes long (oriented nearly north-south) with a
bright central nucleus. The spiral arms are faint but distinct, and
just above the northern arm is the small elliptical galaxy, 1097a. 1t
is about 0.5’ across and around magnitude 13.0. Lying to the west
is NGC 1398, another bright SB galaxy. Using the 13mm Nagler in
the 20" scope, a bright central bar was visible embedded in a
nebulous haze.

NGC 1300

“Bar hopping” to the south is NGC 1365, a giant SB galaxy,
and one of the brightest members of the Fornax Galaxy Cluster.
Located over 55 million light years away, this compact cluster of
bright galaxies is easy to see with a 8” or 10" telescope. The 13mm
Nagler eyepiece reveals NGC 1365 as bright and large, with very
distinct spiral arms. Less than two degrees to the northwest there
is a tight clomp of 10-12 magnitude galaxies, of which 9 lie within
a one degree field.

In nearby Eridanus is NGC 1300, a classic SB galaxy, often
portrayed in popular astronomy textbooks. Although of low
surface brightness, an 8" telescope reveals the nucleus and central
bar. In the 20", the central bar lies embedded in faint nebulosity,
with the oval nucleus aligned with the bar.

Above: The planetary nebula M76 in Perseus, drawn by Rick Clark
with his homebuilt 17.5" Newtonian at 128x. Left: Several barred
spirals in the Fornax region, drawn by Richard Jakiel through the
20" £/4.5 Newtonian with a 13mm Nagler eyepiece.

Below: The emissionnebula NGC 6888 in Cygnus, asdrawn by Rick
Clark with the 20", 13mm Nagler, and Lumicon UTIC filter.

Returning to northern skies, we come to the 12th magnitude
planetary M76 in Perseus. In most telescopes it is seen as a small
rectangular patch of light but in the 20" with a UHC filter much
more detail is revealed. The object shows some hooks of light and
startstoappear more ronnd than rectangntar, as the drawing shows,

Moving along the Milky Way, we come to the magnificent
cluster NGC 7789. This is a beautiful ciuster of hundreds of stars,
magnitude 11 and dimmer. This cluster is unusual in the sense that
it doesn’t seem to have a central condensation like most others.
Also, the stars do not vary greatly in brightness; this creates a
beautiful dusting of stars.

Continuing down the Milky Way to Cygnus, we come toNGC
6888-- averyinteresting diffuse nebula near the star Gamma Cygni.
This nebula is barely visible in a 6" scope, but in the 20" it reminds
me of the nearby Veil Nebula. I suspect that this object is a
supernova remnant, judging from its distinct “C” shape. The
drawing, however, does not show much of the detail present; the
brighter areas show many filaments and knots.
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Comet Bradfield has given a fine evening show these last few
weeks, and should continue to be fairly bright through December.
~ On14November it displayed a1 1/2°cleft tail, in arich field of stars.
The comet gave several nice binocular views as it passed near
several star clusters in early November, and it now moves through
Aquila as it recedes from the earth. Expect it to fade to SRD
classification through January and February.

Our journey ends with three small, dim, and round galaxies in
Pegasus: NGC 1, 2, and 7839. NGC 1 is small, round, and dim
(surprise!), and in the same field with NGC 2 which showsup asa
non-descript smudge of light. Forming an “L” with these two
galaxiesis 7839, another small, round galaxy. Itisinteresting tonote
that the first NGC object is in the same field with the last existent
object; NGC 7840 was present in the original catalogue but no
object has been found in its reported position.

Apparent
Motion

Above: Comet Bradfield, again drawn by Richard Jakiel on the
evening of 11/14/87. The tail was approximately 1 1/2 degrees in
length. A 10" /6 Cave Newtonian wasused to execute the drawing.

Notes FROM THE CENTRAL BUREAU

IAU bulletin 4496, dated November 24, reported the discov-
ery of a possible supernova in M31 by Metlova of the Sternberg
State Astronomical Institute. The reported photographic magni-
tude was 11.0, and precise positions were given. Although the
claimed discoverywas on November 21, no forwardwas made of the
claim until some two days later.

Researchers in California and the Northeast, receiving the
report in daylight hours, quickly planned their observations from
photographic surveys, tentatively identifying a possible Wolf-Rayet
progenitor, and projecting a maximum brightness of magnitude 4
should the supernovabe type I, or 5 if type II. Everyone waited for
the sun to set.

Surprise! IAU bulletin 4498, dated late November 24, states:
“Numerous reports have been received noting that there is no new
object at the position reported on IAUC 4496 to a limiting
magnitude of 15.” Apparently an errant silver halide crystal
spawned a plate defect that sent world astronomers scurrying for a
hoped second local-group supernova in the present year. Oh well.
Maybe next year.

Hoshimi Ichimura, of Hoshimi-machi, Saitama, has discov-
ered acomet, designated 1987d1. The comet has aclose perihelion,
and may reach magnitude 0 for the few days spent near the sun.
Unfortunately, itis another southern-hemisphere object, and isnot
well placed for viewing from any location except earth orbit during
its brief bright reign. It will be a morning object in late January
fading quickly as it emerges from twilight.

Orbital elements for Comet Ichimura(1987d1)

T= 1988 Jan 9.92 ET w=329.82
W=225.31
q=0.1978 AU i=40.23

Sigeru Furuyama, of Ibaraki, Japan, has reported discovery of
acomet near 10th magnitude just above the Hyades of Taurus. No
orbital elements are avaifable as this issue goes to press.

Ephemeris for Comets Ichimura and McNaught

Date Comet RA (2000)Dec  Mag Time

23 Dec McNaught 17:41.0 -05d27 8 7:.00 AM
26 Dec McNaught 17475 -02d52 8 7:00 AM
29 Dec McNaught 17:54.2 -00d15 8 7:00 AM
02Jan McNaught 18:03.3 +03d19 8 6:00AM
05Jan McNaught 18:105 +06d05 8  6:00 AM
08Jan McNaught 18:179 +08d54 8 6:00 AM
11Jan McNaught 18:25.7 +11d48 8 6:00 AM
14Jan McNaught 18:33.7 +14d42 8 5:00 AM
14Jan  Ichimura  19:03.9 -18d35 1 7:00 AM
17Jan McNaught 18:42.1 +17d42 8 5:00 AM
17Jan  Ichimura 19:235 -14d19 4 T.00 AM

A Publication of the Atlanta Astronomy Club
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e R
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The Russian space station Mir was boosted to a higherorbit Shadow entry. USSR 0/520.35

around 22 November, invalidating predictions in the previous
newsletter past that date. It continues to dock regularly with
Progress resupply craft, and preparation continues for launich of an
additional experimental module (like Kvant) that should join with

Mir early next year.

I'dbe interested in hearing from people who make use of these
predictionsand of your successin sighting the satellites. My address
is: Don Barry / 2867 Ashford Rd. / Atlanta, GA 30319.

Saturdag‘_evemng, 09 January 1988
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Shadow entry.
SALYUT 7 USSR D/5=0.36
Sunday evenin ‘[0 Januar 19388
Tlme EST) ate Ma

?e RA/Date D
06:31:09PN 291. 0 22 3 010 9:47.3 +29d06 +2.
06:32:28PM 326.3 27.3 00935 19.00 2 +60d24 +2.0
06:33:46PM 000.5 21. 6 01096 13:06.9 +77d51 +2.6
SALYUT 7 USSR D/8=0.40

AD ASTRA

Please direct all address changes or
corrections to: :
Rick Clark, ALCOR
584 South Mt. Carmel Rd.
McDonough, Georgia 30253

Membership renewals to:
Bud Rosser, Treasurer
5198 Avanti Court
Stone Mountain, Georgia 30088

W. Tom Buchanan

105 Carriage Station Circle
Roswel L,

GA 30075

8901

If marked with “*” above, your subscription
has expired. Please contact the Treasurer
promptly to ensure continuous membership.






