FLECTIONS

The University Lowbrow Astronomers is a club of Astronomy enthusiasts which meets on the third
Friday of each month in the University of Michigan's Physics and Astronomy building (Dennison Halll,
Room 807). Meetings begin at 7:30 pm and are open to the public. Public star parties are held
twice a month at the University's Peach Mountain Observatory on North Territorial Road (1.1 miles
west of Dexter-Pinkney Road; further directions at the end of the newsletter) on Saturdays before
and after the new Moon. The party is canceled if it's cloudy or very cold at sunset. For further

information call (313)480-4514.

Earth, Moon, Hubble
Photo and Text Credit:
STS-103 Crew, NASA

Explanation: The Space
Shuttle Discovery Crew
was forftunate enough
to withess one of the
brighter full moon's from
orbit two weeks ago
during their mission to fix
the Hubble Space
Telescope. Pictured on
the left, the horizon of
the Earth is visible below
this full Moon, which is
below the edge of the
Hubble Space
Telescope. The full
Moon on this day, last
December 22, was a
few percent brighter
than average because
it was full at nearly the
same time it was at its
closest to the Earth,
which comes at a fime
when the Earth is
relatively close fo the
Sun. The Shuttle Crew
successfully showered
Hubble with needed
holiday gifts, including
six new gyroscopes, a
new computer, and
new batteries.

This Month:
January 21 - Meeting at 807 Dennison - For the first meeting
of a new millennium we'll enjoy a video from TLC - The
Wonders of the Universe Series.

January 20 - Full Moon and Total Eclipse of the same.
Umbra first contact is at 10:01 pm. Totality starts at 11:05
pm and ends at 12:22 am EST.

January 29 - Public Star Party at Peach Mountain
Observatory - Weather will be clear, of course, and balmy
with temps in the low 70's. Bring your shorts.

Next Month and beyond:

February 5 - Public Star Party at Peach Mountain
Observatory

February 18 - Meeting at 807 Dennison - Just as soon as we
figure it out we'llinform you.

March 4 and 11 - Public Star Party at Peach Mountain
Observatory - Messier marathon from Peach Min anyone?
I've not heard of it. Perhaps this is the year. The two best
opportunities are April 1st (and that's no fool) and March
11th according to
http://www.seds.org/messier/xtra/marathon/marathon.htmil



STICKING TO THE COSMIC
SPEED LIMIT

By Lorna Simmons

I have often wished that some hapless traffic en-
forcement officer would ticket me for driving owver
the speed limit, at which time | would inform him/f
her that | actually was traveling much faster than
that - much, much faster. In fact, if the traffic cop
really wanted to clock my welocity in the accelerat-
ing expansion of the cosmes, such recorded maotion
should be actually considered as ending with the
speed at which my car is traveling [which, while
nor-zero, will forever be kept a secret]. As a refer
aence point, or "rest frame the Cosmic Microwave
Background Radiation [CWMBR] herein wwill be con-
sidered to have a measurement of zero wvelocity
against which all of the remaining cosmic motions
are computed. Maturally, from here on in, every-
thing being discussed actually happened sometime
in the distant past, the intervening time depending
upon the cosmic distance. Mone of the objects are
actuclly in the positions where we now obserse
them. Therafore, keep in mind the changing veloci-
ties and positions In the cosmos with respect to
time. Of counse, there is no simple addition or sub-
traction involved, and the combination of weloci-
ties andfor gccelerations [both  positively  and
negatively] are much more complicated than what
iz being stated here.

Therefore, for the purpose of simplicity, we will
combing my cars mysterious welocity with the
speed of the earth's rotation on its axis [1.610 km/f
hr]. add that to the speed with which the earth is
revolding arcund the Sun [30 kmifsec), join that to
the spead with which the Solar Systemn iz cruising in
its path around the Milky Woy (220 kmifsed), and in-
clude the speed at which the Milky Way [afkfa "The
Galaxy"] and the Andromeda Galaxy [afkfa "M31"
are charging toward each other -- approximately
300 kmfsec. The Milky Way itself is recorded as traw-
gling at 380 [+/20] kmfsec toward the constella-
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tions of Leo and Crater. In addition, there is the
random motion of the galaxies within our Local Group
-- 300 to 1000 km/sec. Then there is the speed with
which our own Local Group of Galaxies is fraveling
toward the Virgo Cluster, approximately 65-70
kilometers per second per megaparsec
(km/sec/Mpc), combined with the speeds at which all
of these neighboring galactic clusters are hurtling in
the direction of the Great Aftractor (again,
approximately 65-70 km/sec/Mpc). After all of that, it
is necessary fo consider the relatfive speeds of distant
galaxies with respect to the Milky Way, which speeds
have been reported as being approximately 2,000
km/sec for each 31 Mpc. Finally, to top things off in
style, it is important to consider the speed of the
expansion of space between the galactic clusters --
the extravagantly excessive speed of the
accelerated expansion of the Universe itself due fo
Lambda, the hypothetical energy density of the
vacuum. Two large groups of cosmologists, The
Supernova Cosmology Project and the High-z
Supernova Search Team, presently are working on the
calculation of the recently found cosmic
acceleration, so stay tuned. To paraphrase a once-
popular song from a bygone era, a lot of this means
running around in ellipses, getting nowhere, because
many of these motions are directionally confrary to
each other and will partially cancel each other out.
Somewhere in this hodgepodge computation of
confusing and contradictory calculations must be my
actual cosmic speed.

Officer, | am traveling extremely fast!

Naturally, | would have to take the consequences for
offering this unsolicited information and perhaps
spend at least the night in the lockup at the local jail,
or even worse, lose my driver's license. Would my fine
be significantly increased to reflect of all of this
additional cosmic acceleration?

Then, again, none of these velocities are actually that
swift when compared to the speed of light (the speed
of the photons of the electromagnetic spectrum) at
exactly 299,792,458 meters per second (m/sec) in the
"perfect vacuum of space” (although there is actually
no perfect vacuum of space at all, since space has
been indirectly observed as being filled with the roiling
virtual particles and their antiparticles which are
instantaneously coming info and out of existence
through annihilation). Therefore, there is a real (not-
manufactured-by-humans) speed limit, actually a
"constant" which is the aforesaid 299,792,458 m/sec,
exactly. This includes everything in the
electromagnetic spectrum (which en
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compasses all frequencies of "light' at the radio,
infrared, visible, ultraviolet, x-ray and gamma ray
wavelengths). Nothing containing mass (which
means almost nothing except for light and other
massless particles) can equal light's speed limit
(299,792,458 m/sec). Nothing.  Almost nothing.
Relativity takes care of that, because at the speed of
light, massive objects would aftain infinite mass, and it
would take an infinite amount of force (including fuel)
to move them faster. Actually, the light-speed rule
applies to "information" which cannot travel faster
than the speed of light -- never, ever, well, almost
never, ever. Animaginary crack must be left open for
possible future discoveries concerning the speed of
light. Of course, in science fiction, things like
superluminal speeds (faster-than-light warp speeds)
are infroduced repeatedly so that the characters in
these dramas can get from here to there before the
end of the next Millennium (at least before the end of
that particular nightly segment of the hypothetical
science fiction drama in question).

There actually are particles which can be measured
as traveling at superluminal speeds, however trivially.
In quantum tunneling, particles have been measured
as passing through a laboratory barrier and
appearing instantaneously on the other side of that
barrier. Sometimes light might be measured as being
superluminal while it is actually measured as traveling
on an angle. This makes it appear to be traveling
faster than the light speed limit, until this angle is taken
info account and the measured speed comes back
down to, or below, the speed-oflight speed limit
(299,792,458 m/sec).  Trivially, shadows can be
thought to travel faster than light speed, but shadows
(the absence of light) are not composed of matter
particles, do not contain mass, and, for that reason,
cannot be thought of as information carriers. Then
again, who knows what science will bring in the next
Millennium (if ever people can agree upon the timing
of the advent of the next Millennium)?2

Gravitons (gravitational force particles), having no
mass, travel at the speed of light. In fact, as stated
previously, all particles with zero mass travel at the
speed of light. Neutrinos and antineutrinos are said to
travel at light speed. Scientists have measured a very
slight difference in mass between at least two of the
six kinds (a/k/a "flavors") of neutrino (electron neutrino,
muon neutrino, tau neutrino and their anti-neutrinos),
because at least two kinds of neutrinos have been
detected as "oscillating”" (the act of changing from
one kind of neutrino to another),
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thereby possessing mass. However, it has not yet
been determined just which particular neutrino kinds
are doing the oscillating and, therefore, have mass.
The difference in kinetic energies recorded between
neutrino kinds shows a difference in their mass
squared which demonstrates that at least one, if not
all, of the neutrinos studied probably has an extremely
finy mass (expected to be between 2 electron volts
(2eV) and 30 electron volfs (30eV). Particles of the
weak force, W+, W-, and Z0 (W plus, W minus, and Z
naught), each of which has zero mass, also travel at
light speed. The door is left wide open (a large crack)
for future particles which, as yet, are only figments of
some theoretical physicists' fertile imaginations.

Actually, light sometimes travels more slowly than
other particles. For instance, it slows down in water
and in glass. Therefore, sometimes things can fravel
faster than light, but only if light is fraveling more slowly
than 'light speed." Details, details. Confusing?
Recently, light was extremely slowed down in the
laboratory to approximately 61.2 kilometers per hour
(which, eventually, ought to end up earning at least
one Nobel Prize for the scienfists involved). So, the
speed of light is not always "the speed of light." It is
just a speed limit at its upper end -- at least unfil
physicists come along with new evidence. That,
naturally, is a gigantic "if"!

Confusing? Whatever.

So, next time you receive a speeding ficket, resist all
silly impulses which will get you into frouble (like
attempting to educate the local constable). Take the
ficket. Keep your mouth shut about your own
projected cosmic velocity  and/or  cosmic
acceleration in traversing the universe. Do noft insist
upon arguing your case before a judge, because this
reasoning would probably get you info more hot
water and you would end up paying a stiffer fine.
Add to that your court costs and attorney fees.

There probably are specially-constructed jail cells in
the "slammer" ready for foolish drivers who want to
make inane little remarks that would probably be over
the heads of their local traffic enforcement officers.
So be silent, take the ticket, take your medicine, and
shut up! And forget that | ever mentioned this subject.

NOTE: All calculations in this arficle are in "metric"
units, in somber memory of the recent Mars Climate
Orbiter fragedy.
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3 X 2 = More Naked Eye

Double Stars
by Christopher Sarnecki

In last Gctober’s REFLECTONS | listed three naked
eye double stars for your observing challenge well
placed for autumn wviewing. COne pair Cmicron 1
Cygni [mag 3.8) and 30 Syani (mag 8] were sepa-
rated by 338 arcming. Which means if you can split
this pair wsing only yvour keen eyesight then you
have got A5 arcmins resclution. Mot too shabby.
This season we have three new doubles to test your
observing skills.  All three pairs are easy to find and,
for the record. are not true gravitationally bound
binary stars but close visual doubles. You should be
able to split these from moderately light polluted
suburban skies. 5o get yourelf outside, if only for a
few moments of winter observing, and don’ forget
to bring your dark-adapted eyesight.

Lets start with the most challenging pair first,  This
pair forms the stubby handle of the Pleiades [the
seven sisters, M4a8) open star cluster and s just ower
400 light years away, in the constellation Taurus,
Many people can count six of the seven sisters in
this famows star formation, but it takes some effort to
find the seventh. Knowing were to lock helps. Be-
gin by forming a tiny dipper asterism of this cluster.
The open portion of the bowl points generally north.,
The stubby handle is criented east and the easier of
the two stars, 27 Taur, or Atlas at mag 3.6 s seen.
Look north of this star, orin the same direction of the
open bowl for a &t mag star known as 25 Taun, aka
Pleione. Burnham® list the separation of these stars
at & arcming apart. Guide confirms Burnham®s
separation. Position angle [PA] is 3 — 5 degrees or
basically north-south [Hey this is o mini set of pointer
starsl]. These stars, like the rest of the Pleiades, have
a large commeon proper mation which is o fancy
wary of say they are all mowing in the same direction
within the galaxy ot about 5.5 arcsecs per century.
o when you split this pair you can contemplate
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how far the Pleiades will move in the year 7454 (on

July 1710 at 3 in the afternoon, it will sunny followed by
a brief period of darkness, | think...).

Moving east but sfill in the constellation of Taurus (and
that's no Bull) we come to the Hyades open star
cluster which forms the recognizable "V" of the bull's
head/horns. The Hyades is very similar to the Pleiades
in that the stars are both open clusters with a large
common proper motion. The Hyades are a third of
the Pleiades distance, or only about 130 light years
away from us making them the second closest cluster
to the Earth. Only the Ursa Major moving cluster is
closer at 75 light years away. The Hyades are moving
in the direction of Betelgeuse at 11 arcsecs per year.
So these stars are cruising past our position space. The
double star of our envy is Theta 2 (78 Tauri) at mag 3.3
and Theta 1 (77 Tauri) at mag 4 and are found half
way down the east side of the "V" or the same side as
the bright first mag star Aldebaran (which is not a
Hyades member and approximately 65 light years
away). Theta 2 & 1 are separated by 337 seconds of
arc or 5.5 arcmins (PA = 347 degrees). These two stars
(spectral types A7 & KO) are easy to split owing to their
equal brightness. Not so easy as the previous pair
which are farther apart in magnitude (1.5 mag vrs 0.5
mag for this pair). Something one learns when splitting
binary stars in a telescope is the bigger the magnitude
difference for equal separations of arc, the more
difficult it is to "split em™.

Moving to our last pair we look at the bottom star in
Orion's sword. [l bet you never thought to look at this
star in that it being so close to the famous Orion
nebula and all the attention directed towards it. |
didn't either. In a desperation effort to find a third
naked eye double for this report | happened upon this
pair accidentally. One night while searching the
winter sky for a third pair, | kept teling myself there
must be another pair here when | looked up and
there it was. lota Orionis, Na'ir al Saif, "Bright one of
the Sword", shining at mag 2.8. Just southwest (PA =
225 degrees) is a 4.7 mag little star at 8 arcmins away.
At a magnitude difference of almost two this pair is
almost as difficult to split as the Pleiades pair. lota
itself is a triple star system for small telescopes with a
7th mag star at 11 seconds of arc away and an 11th
mag star at 50 arcsecs. Burnham's list the colors as
white, pale blue, and grape red. | gotta check this
one out with the scope.

All these pairs are a beautiful sight to behold and |

hope you take the time to hunt these stars down and
enjoy the view.

REFLECTIONS - January 2000



NASA / GODDARD SPACE FLIGHT CENTER

Fred

Espenalk " s

) dEQLODGE

Home

Press Reledase

Total Lunar Eclipse: January
20-21, 2000

Fred Espenak, NASA/GSFC

sunearth.gsfc.nasa.gov/ e clipse/SEextra/
TLE2000 Jan20.himl

On the evening of Thursday, January 20, 2000, o to-
tal eclipse of the Moon will be visible from all of
Morth and South America including the USA and
Canada. The avent will also be visible from western
Eurcpe on the maring of January 21,

An aclipse of the Moon can only take place at full
Moon, and only if the Moon passes through some
portion of the Earth's shadow. The shadow is actu-
ally composed of two coneshaped components,
one inside the other.  The outer or penumbral
shadow is o zone where some portion of the Sun's
rays are blocked. In contrast, the inner or umbral
shadow is a region dewveid of all direct sunlight.

Astronomers recognize three basic types of lunar
aclips es:

1. Penumbral Lunar Eclipse

*  The Moon passes through the Earth's penurnm-
bral shadow.

*  These events are of academic interast only
since they are subtle and quite difficult if not
impossible to observe.

2. Parial Lunar Eclipse

* A portion of the Moon passes through the
Earth's urmbral shadow.

*  These avents are easy fo see, even with the
vnaided eye.
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3. Total Lunar Eclipse

* The entire Moon passes through the Earth's
urmbral shadow.

These events are quite striking for the vikrant
range of colors the Moon can take on dur-
ing totality.

As the Moon orbits the Earth every 29.5 days, it usu-
ally passes north or south of Earth's shadows 50 no
aclipse takes place. But every once in a while, the
Woon passes through some portion of the Earth's
penumbral or umbral shadows and one of the
above three types of eclipses occours.

Curing a total lunar eclipse, the Earth blocks all di-
rect sunlight from the Moon.  Astronauts on the
tMoon would then see the Earth eclipsing the Sun.
Wihile the Moon remaing completely within Earth's
umbral shadow, indirect sunlight still manages to
reach and illuminate it. Howewver, this sunlight must
fist pass deep through the Earth's atmosphere
wehich filbers out most of the blue colored light., The
remaining light is a deep red or crange in color and
iz much dimmer than pure white sunlight.  The
Earth's atmosphere also bends or refracts some of
this light so that a small fraction of it can reach and
iluminate the Moon.

The total phase of a lunar eclipse is so interesting
and beautiful precisely because of the filtering and
refracting effect of Earth's atrmosphere. If the Earth
had ne atmosphere, then the Moon would be com-
pletely black during a total eclipse.  Instead, the
Woon can take on o range of colors from dark
brown and red to bright orange and yellow. The
excact appedarance depends on how much dust
and clouds are present in Earth's atrosphere. Total
aclipses tend to be very dark after major volcanic
aruptions since these events dump large amounts of
volcanic ash into Earth's atrmosphere. During the
total lunar eclipse of December 1992, dust from
tount Pinatubo rendered the Moon nearly invisible.
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Total Eclipse of The Moon
Jan. 20, 2000

Mid-Eclipse - 11:44 PM

Fastern Standard Time

Morth

Penumbra

| 10:01PM
"

: 11:05P

12:22 AM

South

Coaxtesy of Fred Eapenak, WASA/GSFEC
sunearth gefc.nasa.gorfeclipae

All total eclipses start with a penumbral followed by
a partial eclipse, and end with a partial followed by
a penumbral eclipse [the total eclipse s sand-
wiched in the middle]. Since the penumbral phases
of the eclipse are so difficult to ses, we will ignore
them.

From start to finish, January's lunar eclipse lasts
nearly three and a half hours. The partial eclipse
baging as the Moon's eastern edge slowly moves
inte the Earth's umbral shadow. During the partial
phases, it takes just over an hour for the Moon's or-
bital motion to carry it entirely within the Earth's dark
umbra.  Since ne major volcanic eruptions have
taken place recently, the Moon will probably take
on a vivid red or orange color during the 77 minute
long total phase.  After the total phase ends. it is
once again followed by a partial eclipse as the
moon gradually leaves the umbral shadow.
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PEACH MOUNTAIN

WILL BE OPEN 1/20 FOR LOW-
BROWS, STUDENTS, FACULTY
AND GUESTS. THE GATE WILL
BE UNLOCKED A FEW MINUTES
BEFORE 9:00 PM.ITS EXPECTED
TO BE QUITE COLD, SO DRESS
VERY WARMLY.
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Our Solar System - The left figure includes four planets ending with Mars. The right figure
includes five outer planets starting with Jupiter and ending with Pluto.

.

:ﬁ\\

S

R

o))

N

C

G

[
\
\

[
\

N
)
/

-

(//”/

Some information about the planets on 1/20 /2000

solar System Obj: Marcury

Phase: 99.4%. Apparent Mag:-1.2
Distance [au)] 0.42193%

Heliocentric Lng:  311.23

Apparent angular diameter: 4.8

RA, Dect 20k 25m 21.4s . 21d 24m 1855
Rise: 8h 22m Transit:13h 2m Seti17h 42m

SolarSyetem Obj Wenus

Phaze:  81.3%, Apparent Mag: -40
Diztance [au) Q722827
Heliocentric Lng: 214035

Apparent angular diameter: 133

RA, Dec: 1 7h3%9m 4505, 22d 2m 10z 5
Rize: 3h 3%m Tranzit: 10k 1am Set:l 4k 33m

SolarSyetem Obkj: Mars

Phaze: 2408, Apparent Mag: 1.1
Diztance [auv] 1 4034895

Heliecentric Lng: 11.53

Apparent angular diametar, 45

RA, Dec: 22h 58m 5205, 7d24m 20 5
Rize10h 1 m Trangib:13h3am Set21h12m

solar System Obj: Jupiter

Phase:  ?2.0%, Apparent Mag: -2.4
Cistance [au) 4.248040
Heliocentric Lng:  35.07

Apparent angular diameter: 39.%
RA, Dec: Th 40m 3585, 9d 11m 415k
Rise:11h 42m Transit:18h 18m Set: 0h 58m
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Zolar Systern Cbj: Satumn This page assembled

Phase: 99.7%. Apparent Mag: 2.0 by Bernard Friberg
Distance [au) 2179552 using the
Heliccentric Lng:  46.43 Sky Program
Apparent angular diameter: 18.5

RA, Dec: 2h 34m 4845 . 12d 41m43s N

Rise:12h 22m Transit: 12k 12m Set: 2h &m

Solar Systermn Obj: Uranus

Phase: 100.0%, Apparent Mag: 5.9
Distance [au] @ 19.725574
Heliocentric Lhg:  314.83

Apparent angular diameter: 3.4
RA, Dec: 21h 14m 5835, 146d 42m 28:

Solar Systerm & bj: Meptune

Phose:  100.0%, Apparant Mag: 8.0
Distance [au] @ 30.117850
Heliocentric Lhng:  304.04

Apparent angular diameter: 2.2
RA, Dec: 20k 24m 42,75, 19d 2m &7s 5

Solar Systerm ©bj: Pluto

Phose:  100.0%, Apparant Mag: 13.5
Distance [au] @ 30.227354

Heliocentric Lhg: 25087

Apparent angular diametarr 0.1

RA, Dec: 16k 48m 1118, 11d 258m 4155
Rise: 4h 7rm Transit: h 27m Set:ldh 48m
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@ Places and Times:

Dennizorn Hall, also knhown as The University of Michigan's
Phyzicz and Aztrenomy building, iz the site of the monthly
meeting of the Univerity Lowbrow Astronomers. It s
found in Ann Arbor on Church 3treet about one klock
north of South Univerity Avenue. The meeting iz held in
room G077 Monthly meetings of the Lowbrows are held on
the 3rd Friday of each month at 730 PW. During the sum-
mear maonths, and when weather permitz, a club observing
zazsion ot Peach Mountain will follow the meeting.

Certer Gale
Padip  (Mormally
Tekscopz  chser)
et
. -l
e g
Mo
Mchaih &

Stinchiield
Woods

Telescope

South Gale
Opan or
Jpen havse righls)

E.El [ull=3

0.1 miles
—

Hudien
ilz
WMetopert
Peach Mountain Observatory iz the home of The University
of Michigan's 23 meterradic telescope az well ag the Uni-
wersity's Mcilath 24 inch telescope which iz maintained
by the Lowkrows, The obrarvatory iz located northm ezt of
Deaxter. The entranceis on North Territerial Road, 1.1 miles
west of Daxter-Pickney Road A small maize-and-blue
gign marks the gate. Follow the gravel read one mile to o
parking area near the radio telezcopez. Walk along the
path betwaen the two fenced in areas [abouwt 300 feet)
toreach the Mot ath telescope building.

TPublic Star Parties:

Pubklic Open HousefStar Parties are held on the Saturday
before and after each new Moon at the Peach Maountain
Ckzervatony, StarParties are canceled if the gsky iz cloudy
at zunzet or the temperature iz below 10 degrees F. Call
450-451 4 for o recorded meszage on the aftermocon of o
scheduled StarParty to check on the statuz, Many mem-
bears bring their telescopes and vizsitors are welzome to do
likewize., Peach Mountain iz home to milliong of hurgne
mosguitoss - bring insect repellent, and it does get cold
at night so dress warmly |

Amateur Telezcope Making Group meet: monthly, with
the lecation rotating amoeng members houses. See the
calendar on the front cowver page for the time and leco-
tion of next meating,
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A Membership:

tembership dues in the University Lowbrow Astronomers
are $20 per vear for individuals or families, and $12 per
wedr for studants and zanicrs [age 35/4). Thiz entitles vou
to the monthhy REFLECTIONS newsletter and the uze of the
24" ictath telezcope [aftersome training). Dues can be
paid to the club treazurer Dowg Scobel at the monthly
meaeating or by mail at thiz ad dress:

ldZaWedgemood Drive

Saline, M1 451 78

@Magazines:

Mearmber: of the Univearzity Lowbrow Aztronemers can get
d dizcount on these magazine subscriptions:

Sky and Telescope: $29.25 / vaar

Aztronomy: F29.00 f vear

For more information contact the cluk Treazurer. Mem-
krerz renewing subszoriptions are reminded to zend vour
renewal notice aleng with yvour check when applving
through the club Treasurer. Make the check pavable to
"Univerzity Lowkbrow Aztronomers”,

L2
\ Newsletter Contributions:

tembers and [hon-membears] are encouraged to write
about any agtronomy related topic of intereszt. Call or B
mail te Mewslattar Editor at:

[743) 7511875 Bfriberg@acl.coem
[734])426-5772 chrizandi@acl.com

Bearnard Friberg
Chris Sarnecki

to discuzz length and format. Anncuncements and arti-
cles are due by the first Friday of each maonth,

ﬂTelephone Numbers:

Prezident: Mark Deprest [734)882-5719
Wice Prezidents: Lorna Simmeons [734)525-5731
Dave Snyder [734)747-6537
Poul Walkowski [734)882-0143
Treasurer: Doug Scobel [734)429-4%54
Ckzarvatory Director, Berrard Friberg [(7F24]781-1573
Mewszlattar Editers: Chriz Sarmecki [7341428-5772
Bearrard Friberg [(734)7al-167a
Kevholdars: Fred Schebor [7F34)4258-23a3
M ark Deprest [F34)682-5371%

ELowbrow's Home Page:

httpffwewew astro lsawmich e duflow brows himl

Dave Snyder, webmaster
httpdiwww-parsenalumich.eduf~dgsflowbrows/
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Mont“q Meeting

Janua‘rq 21, 2000,

7:30 pm
[Zoom 807 Dlannizen Hall
Pliysics G A atwonomy Building
The | aivewity of [“ichigan

Tl]e %nale‘m o{: the
Univeﬁe Sevies;
TLC video titled:

Shaalows This iz a multiple exposure of the partial lunar eclipse of March 23,
1997, Taken by Lowbrow Doug Scobel on Kodak Ektachrome 150 400
E—;—e filr with a Mikon N800&s mounted on a tripod, with a 300 mm lens at
S_ f/5.4 Mo motor drive was used. A total lunar eclipse will occur awver
1gns Morth America on the evening of Januarny 20th,

' -
4Stroncm%‘5’
rbar, & an

Ar Arbar

UNIVERSITY LOWBROW
ASTRONOMERS
3684 Middleton Drive
Ann Arbor, Michigan 48105

Lowbrow's WWW Home Page:
www.astro.lsa.umich.edu/lowbrows.html

Check your membership expiration date on the
mailing label !



