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Saturday Morning's
Strange Realities
by Christopher Samecki

For the third year in a row the University ol Michigan's
Department of Physics is hosting Saturday Morning
Physics at 10:30 am in the Dennison Hall Auditorium.
This year's etlort is billed as "multimedia presentations
for the passionately curious". Well, I don't know about
the passion part, but I loovwee physicsl Contact U of M
Physics at (313\7U4437 or check out their web site at
www. physics.lsa. umich. edu/saturday f or more
information.

This year's first ol three topics is the Fate of the Universe
and was presented by astrophysicist Dr. Greg Laughlin.

imagine the Sun as a grain of sand centered in Ann
Arbor. The nearest grain of sand, t mean star, Alpha
Centauri is in Ypsilanti, with the closest bright star Sirius
in Dexter. Again, with the Sun as a griin ol sand our
galary, the Milky Way (dia 100,000 light years), woulcl be
the size of the Moon's orbit or abovl 477,700 miles. Ten
billion stars make up the Milky Way. The final mental
leap would scale the Milky Way at the size ol a 6.inch
disk and the nearesil significant galary Andromeda would
be about 11 feet away in this scale model. lf this 6 inch

model of the Milky Way was placed at the center ol Ann
Arbor the Universe (dia. 15 billion light years) would be
the size ol the city (dia. 14 miles). Ths number ol
galaxies is approximately egual to the number of stars in
our galarry or about 10 billionl We can imagine the
Universe is a very big place by making these thiee
mental leaps.

To look at the cosnos is to look into the pasil. Our Moon

is 1 light second aryay. The image ol the Moon we see is
1 se@nd old because it takes the reflected light of the
Moon that long to travel through space and reach our
eye. The Sun is 8 light minutes away. The Sdar System

is several light hours across. Alpha Centauri is 4 1P,

years away il you travel at light sfed. The Andr6meda
gala<y is over 2 million light years away. Stephan's

Quintet, a five galary cluster in Pegasus, is 100 million

light years away. The Hubble Deep Field vierv looks into

the past ol the universe as it appeared 4 1P, billion years

ago or longer that the Eailh has existedt

The Astronomer Edwin Hubble discovered what galaxies
are and that they are receding from our position in
sp€rce. This challenged our pre{ened notion that we are
the center of the universe. Hubue showed us that there
is nothing special about our galacy or our position in
space. The space between the gala<ies is getting
further apart and the Universe is gettirp larger with each
passing moment. This would imply that at the moment
ol the Big Bang everything was at the same place and
time. The expansion ol the universe was confirmed in
1964 by two Bell Lab radio astronomers, Arno penzias

and Robert Wilson, who detected static coming from all
directions when measured with a radio horn antenna.
This noise was found to be the conformation of cosrnic
background radiation or light from the Big Bang.

Ll Space beftveen the
gdalde is expandirg

We live in a time ol the o(Fnsion ol the Universe. The
expansion ol the sprce betwsen the gala<ies is the
result ol the Btg Baqg. ll wc throw a ball up into the air
gravity tells us that the ball will come down. The same
logic srggest that il galades are elpandirg couH there
be a time in the future were all the galaxies could be
receding. Suflicient gravity or mass is need to pull the
galades back. Cosmologist call this Upe of universe
'closed'. The Universe will doso beck on itsell il there
is the necessary mass to Rrll itsdl brck atter an initial
period of elgansion. ll insufficicnt mass is present the

universe it will expand forwcr. This is called an 'open"

universe. A Taf universe has neither enough mass to

close back on itsell or opand foreirr. The long term

fate of the Universe is determin€d by how much mass is
present.

op€]1

ogansfon
ol the
universe

tinc



Dr. Laughlin borrows the method geologist use to
divide up past time or eras and uses this tool to divide
up future time. Eras are segmented in to cpsmological

decades defined as Tim€ - 10 to the "n" power. Using

a closed universe the speaker presented the fate of
this type of universe. "Science tells us what is going to
happen" explains Dr. Laughlin. Our time is termed the
Stellilerous era, or star-filled era. Written in

cosmological decades this is 10 to the 6th to 14th
power. This era is a time were stars are bom, live,

and die; and life is possible. The Degenerate Era is
from cosmological decades 10 to the 15th to 37th
power. Stars are extinguished. Left behind are white
dwarfs, neutron stars, and black holes. At
cosmological decade 38th the Black Hole era begins.

At cosmological decade 10 to the 100th power the
Dark Era begins as black holes have radiated away all

matter and the universe consist of electrons, positrons,

neutrinos and radiation.

The long term fate of the Earth is determined by the

fate of the Sun. Our Sun is currently on main

seguence burning hydrogen in its core. This process

uses 4 hydrogen atoms and yields t helium atom and

releases heat in the process (4H = 1He + energy).
The fusion process creates pressure that counters the
gravitational pressure on the Sun and keeps it from

collapsing in on itself. ln five billion years from now

the Sun will experience ditficulty in supporting itself

from the lorce of gravrty as the reduced pressure from

buming hydrogen diminishes. As the pressure from
gravity increases the temperature in the core will

increase. This increased core temperature will cause

helium to begin fusing. As the Sun's helium core

heats up the Sun will get bigger, redder, and hotter.

Mercury will be consumed by the Sun. Helium will

then fuse to create carbon. The Sun will become a red

giant and the Earth's oceans will boil. So much gas

will be released from the oceans and surface ol the

Earth that a run away greenhouse etfect will take over

our atmosphere. All lile on Earth is extinguished.

Carbon fuses to oxygen. The Sun's outer hydrogen

burning shell expands outward. Venus' orbil decays

and spirals into the Sun. The Sun becomes a
planetary nebula and blows its outer shells into space.

When the Hydrogen and helium envelops are cast out

into sp€pe the Sun becomest a supe,r dense dytr€ star

or white dwarf. A cubic foot ol white dwarf matter

equals 5760 tons. With the Earth as the Sun's first
planet all former signs of life on our planet disappears

as the Earth becomes a molten ball ol lava.

fintermrsstbn; Atwater Pils en goed damer's bier;

Krausen Dunkel - Salieri's favorite; K. Hell - bright,

three thumbs up M; K. Rosl. - unmemonbleJ

For stars larger than one and a half solar masses the

fate will be somewhat stranger. lnstead ol fusion

stopping at carbon and oxygeni the star continues to
fuse heavier elements. Like the sfrells in an onion
larger stars burn hydrogen in its outer layer, then
helium, carbon, oxygen, silicon, and finally iron. lron
will no longer permit fusion to take place and the
center of the star collapses in on itself. ln a brief
moment the massive amount ol in falling matter recoils

on its center and creates a super nova. A star with
several solar masses is reduced to a neutron star with
the size of the City of Ann Arbor. The density ol a
neutron star is so immense that even electrons are
striped from their atoms so that the core of a neutron

star is composed of only neutrons. Stars more
massive yet end their lives in super novae that may

completely annihilate the star or leave behind a black
hole. All over the universe stars are bom and dying
leaving behind white dwarts, neutron stars, and black
holes.

Stars larger than
1 In sohr masseg

Hydrogen buming

shdl

Helium buming shell

Carbon, Oacygen

buming strdl

Silicon buming shell

lron core

Most ol the stars in the Universe are low mass red

dwarf stars with masxtes las than 15o/o ol our Sun.

These are the real story ol the Universra. These stars

will far out live more massive stars because they
spend their limited energy more wisely. A red dwaff

with 10o/o the masls ol the Sun is only 1/1 0,000 as

luminous. As time moves fomard these stars become

more important. Red frvarf stars will last ten trillion
years. 

.

As the Stelliferous era ends, at about cosmological

decade 10 to the 14th power, star lormation @mes to

an end. What is lett over is white dwarfs, neutron

stars, pulsars, black holes, planets and brown dwarfs.

Brown dwarfs are failed stars; suns whose masses is

thought to be less than O.08 solar masses. lf the
planet Jupiter were approximately 10 times bigger it

would be a brown dwarf.

lf you wait long enough, say 10 to the 19th years, the

structure ol galaxies will change. Solar systems will

be stripd ol their suns through interactions with stars

in their vicinity. Approximately 1Wo of the stars will be

sent to the center ol the galaXf. The other 90o/o will be



flung out into intergalactic space. Galaxies will
dissipate with only their cores remaining.

What happens to the remaining planets and
degenerate stars? Ordinary matter will decay into
fundamental particles. More specitically the protons in

atoms will decay. The time scale under which proton

decay will occur is uncertain; but is thought to occur in
10 to the 35th to 4oth years (The Degenerate Era).
Physicist using large tanks ol pure water have
attempted to look for proton decay by obseruing what
amounts to a significantly enormous amount of
protons. Eventually proton decay will occur and

drarnatic changes will occur in the Uniiverse. Looking
at a white dwarf as an example we see what dramatic
change will occur. A white dwar{ consist almost of pure

carbon. As proton decay occurs the carbon changes
into other elements. These objects will eventually
become Jupiter lilce objects, or brown dwarfs. From
there the matter will further decay into electrons and
gamma particles or pure energy. All matter will decay
this way - neutron stars, white dwarfs, stars, planets.

What is left over after proton decay? Black holes are
what is left over in what in termed the Black Hole Era.

A black hole is a place in space were the gravitational
mass is so significant that it has literally cut itself otf
from the Universe. Nothing that enters a black hole
will ever come out, not even light. We know it takes a
significant rocket to blast a space cratt to the proper

escape velocity so that space craft can leave the
surface ol the Earth. We can imagine a more
significant rocket would be needed to accelerate the
same space craft to a much higher velocity to escape
a mass ol the scale ol the Sun. A space craft
attempting to escape the surface of a neutron star
would have to accelerate to half the speed ol light, but
the same space craft traveling at light speed will nwer
leave a black hole because there is no escape
velocity.

Ststlc Blac* Hole

Event Horizon -

The disilance away
from whictr rnthing
escapes and is crrt

otf from the rest of
the universe.

The third and final ge*ntation will b Atonto In a New Lightgiven by Dn John Yukictt on lVrrvqnDe;r 2N,
Dsember 6th, and lgth at 10:30 am.in Dennisn Hall.

Sinoularity - a point

of infinite density

while we can not observe a black hore it is possible to
observe the space around a black hole to verify its
existence. This is what astronomers did when looking
at a black hole, named X-1, in the constellation
cygnus. This black hole is thought to have a
companion star. The X-1 system is a binary system
with the black hole and companion star in orbit around
a common center of gravity. The black hole is pulling
matter from its companion and this matter rotates
about the black hole and forms an accretion disk. X-
rays originate from the area just outside the event
horizon of the black hole and the presence for the
black hole is thought to be confirmed by this process.

Stephen Hawking's claim to fame is his proof that
black holes are not really black. ln the vacuum of
space pairs of virtual particles, consisting ol a particle
and antiparticle, come into existence by tiny quantum
fluctuations in space. Normally the particle and
antiparticle annihilate erch other in an instant. lf a pair
of these particles and antiparticles come into existence
adiacent to the event horizon and one ol the members
is pulled in to the black hole, the'other member could
escape the black hole because ol its relativistic speed
provided it is still on our side ol the event horizon.
One particle gets striped avyay lrom the virtual pair and
gets sucked into the blrck hole while the other particle
radiates away into space. This is called Hawking
rdiation.

Black holes come in sizes from stellar to galactic. As
the mass of a black hole increases so does its size. A
black hole with the mass of the Sun would be a few
kilometers in size. A black hole with the mass of the
Earth would be the size ol a golf ball. ln lalling anti-
mater from Hawking radiation evaporates away black
holes. A black hole the size of a solar mass will decay
in 10 to the 65th years. A galactic black hole will
decay in 10 to the 100ffi years. Over an extensive
period of time all the black holes in the universe will
evaporate and so ends the Black l-ficle Era.

The fate of the universe ends in the Dark Era. The
universe now consist ol a sea ol elementary particle -
electrons, positrolls, neutrinos, and photons. The
Universe has become dark. The average distance
between each individual particle is as big as our
current Univers€,. Very interesting atoms could form
strange chemistry in this environment. The
Copernican principle states thst the Earth occupies no

special place in space. Postulating on a Copernican
Time Principle indicates that the cunent @smological
epoch has no special significance. Dr. Laughlin
believes interesting processes will occur in the future
desprte increasingly lower levds of energy available.



FROM THE DESK OF ROGER TANNER
(Mars Pathfinder Update as of mid October)
by Roger Tanner

I haven't forgotten about writing for the
newsletter, I was waiting for the Super Pan to be
finished to send the latest high res images with the text.
I don't know if you have heard, but we lost contact with
the lander on Sep 27. The battery died abruptly and
dragged the power bus down to suclr a low rcltage that
the computer wouldn't run. The problem is the computer
has to run to set the switctr to disconnect the battery
from the power buss. Kind of a catcfr 22. JPL had been
sending the message to do that repeatedly at Mars
local noon where the lander solar panels had the ma(
power output and the computer had the best charrce to
restart. Monday Oct 7th, they got a LGA link for 20
minutes that didn't transmit any data but it turned off
and on at the @mmanded times which indicated it ran
the battery disconnect seguence.

The next step was to reconfigure the lander
to run without the battery. This will mean that
operation will only occur during the day when there
is enough solar povr€r to run the instruments and
the computer and the data taken can be down
linked to the earth before the sun sets. This is
necessary because all the data is stored in
dynamic ram. Meanwhile the rover has probably

not been able to make contact with the lander and
its default program in this case is to make a circle
around the lander trying to reestablish contact. So
wfro knows where the rover is?. This uould be an
autonomous traverse as the rover dudes call it. lt
would have to find its own way around any
obstacles.

They haven't made any more contact and
they think problem now is the transmitters and
receivers are not operating at the right frequencies
because the crystals are getting much colder than
planned with out heatfrom the battery at night. The
battery also heated the computer at night and that
has been getting down to €0 deg C ( -112 deg F )
instead of the -55 deg C it has been tested to. Our
camera has been tested to -1 10 deg C and
operates ok at this temperature. JPL has been
trying wider and wider freguency su€eps on both

transmission and recieving without success. The

latest odds are only about 10% that we will rcgain

@ntact.

final orbit and starts mapping the pathfinder site, we
might see the lander and a circular trench from the
rover as it continously cnrises arcund the lander. The
Global Surveyor has 1 meter resolution, so the lander
should be several pixels across and the backshell and
paradrute should also show up.

The two stereo images I sent are from the
super pan with some resolution enhancement.
Unfortunately the xerox copies don't do the images
justice. The color image is from the presidental pan
whictr is about 2:1 compr€ssed in the red, blue, 4:1 in
green. The super pan is the firct pan with the red ( 620
nm ) and blue (m nm ) filters unsompressed and all
of the geology filters ( 11 filters in the visible and near
lR ) at 2:1 Jpeg compt€ssion. Thisresults in a huge
amount of data wfiich took most of the downlink
bandridh until the battery failurc. The result is more
detail in the images and the possibility of a better
superesolution rcsult. Supenesolution inrrolves taking
all of the images of on€ spot in each filter and
processing them such that you get a monocfirome
image with about 2-3 times the resolution of our
images. This will allow more resolution in distant
objects like the appar€nt terracing in the hills.
lwill write again, when I hear mone.

Clear skies.
Roger

Sarah's Story
by Paul Walkorvski

' I had a memorable time with my new lGinch Dob
for a week at Long L-ake North of Alpena, Mi. I could
pick out most of Messier obiects naked eye and find
them easliywith a telnad. On July *7 itwas essentially
a New moon, the bansparncy, se€ing, and weather
conditions wet€ perfect for 2 out of these 3 days. The
skies wsre dear for 5 out of tre 6 evenings of my stay.

There was a slight cool brceze coming off of the lake

and I set up thc lGincfi Dob on a point of land that
jutted out into the lake for the best Southem horizon.

Venus was abrilliant disk in the east Jupiter quickly

rcse over the trees on the other side of the lake and

reflected brilliantly acloss the entire surface of the
lake. I collected a fair number of curiosi$ seekers after

the camp fire each night but after a quick glimpse of

Mars "that small round red thing?", the moon, '\iloly
loolrs cold and empty, and I can see cratens just like in

the books" (a $year old exclaimed, "look daddy it has

bubbles"), and Jupiler, "Oh, I can see 4 moons and

those brown-line things, what ale thef" they quickly

went back to their cabins leaving myself, Sarah, and

her dad Peter alone with the nisht skv.
When the Mars Global Surveyor reaches its



Sarah is nine years old now, the hood of her
jacket pulled tight to her face to keep out the cold night
air, full of wonder and just the right toucfr of courage.
Two weeks before vacation, when she heard that my
family and I would be at Long Lake at the same time as
her family, she reminded me that I needed to bring "my
telescope" again this year.

The story began muclr eadier. Two yeani ago I

boughta2.S-inch Tasco refractorfrom a garage sale for
$30 while at Long Lake. I soon tired of the planets and
"not finding things" pronounced easilynson) so started
coming to Lowbrow Meetings and open houses. I

leamed frustration with a poor telescope mount. The
scope had to be incessantly tapped to bring in Jupiter
for a 3 se@nd zip past the optics vrfiich made focrlsing
at anything but low power impossible. Easily
embanassed by the department store toy that I wound
up with, I brought it to only one open house and brought
it out only after all of the "paying customerc" went home.
But I looked through enough other scopes and talked to
enough people to know that the skies contained the
same awesome evidenco of the might of God's arm that
I saw when I first visited the Rocky mountains 20 years

ago. Last summer I bought parts for a 10' dob and
drew up meticulous blueprints, but wcation came
quickly that summer. Not intending to be again
disappointed, I bonowed Kurt's 4" SCT and s€lw Jupiter,

Saturn, and a few of the brighter MessielE, and of
@urse I was just leaming hov to star hop and wherc to
Iook.

This is when I first met Sanah. To be sune she
blessed her parents and siblings prior to this, but she
had never seriously entered my @nscious mind until
then. Her parents were a long time friends, involved
with the same church group and private scltool that I

supported. Her dad had spent hourc shoring her the
night sky through binoculars in previous years, and
naming some constellations. The 4-inch Mead SCT
opened up a whole n€w vrcrld for Sanah. She couldn't
see enough of the starc and planets through Kurfs
scope and neither coul&1. Bad( then, I just couldn't
answer most of the questions thd an 8 year old "has to
knou/'either. But I resolwd to leam a few mor€ answert
for myself and otherc and be better prepared next year.

The 10 inch dob was finished hunedly in late
March, so I could see the fleeting vieua of Hale-Bobb.

The crowds at Peach Mountain and the large star party

at Kensington Metropark demanded a steady diet of
Hale Bopp. ln the excitement to get out and look at the

comet I forgot about the rest of the sky and got started

star hopping in eamest just as the comet set. Of couts€

Garfinkle's book "star hopping" was a great help, if not

encyclopedic, but he just didn't have the same viewing

priorities that I did. So muctr sky-solitile time!
This brings us back to Long Lake. This year Sarah

had more patience and folloured the lead of her dad and
I well into the night, missing nothing , and drinking
deeply of eveffiing. The questions were more focused
--what is a "plabnetary nebula and are there other
kinds?" and "how big is the Whirlpool and how far a\ ray,

and how do you kno$/l" The only complaining was of
the predictible good natured variety when bed time drew
near. Each night she asked for a favor or two, 'Just look
at Jupiter again, can't we, before I go to sleep", or "lets
show mom Alberio, the yellow and blue double is my
favorite" and grew a touclt bolder in asking and learning
to aim the telescop€.' On the last nbht the air was thick with the sense of
something good thd shouH go on for ever @ming sadly to an
end. Sarah captured the senso of urgency and asked to aim

the scope at the moon forthe campfire people, She startled
frcm the brightness of the ftrst quarter moon and
reached for the cardboad stop dowrr apefture without
being reminded. Satisfied with hervuork she took a long
drink of the moon wfiil€ other childrcn, older than her,

engage in horseplay in the line now forming. She
wanted to knorv what crater she had centered in the
eyepiese at the terminator but my faded photocopy of
the moon map is inverted and backwards from the
telescope view and we ne\r€r figured it out. She raced
on to Mars, the moons of Jupiter, the doud bands of
Jupiter, I start to bring up the Lagoon Nebula but time is
running out and she can't wait for me to clear the heavy

dew off th€ telnad finder, so she gently wrestles the
scope from my hands and finds it by instind. As the

ercning rushed faster and faster to a dose, her dad and
I stood badr in aw€ of the liile girl tumed astrcnomer
before us. We joked nervously about being muscled ewey
from the telescope by Sanah's enlbenance to see it all in one

night, fut dldnt rvant to discourago her in the leest. 'Oh look,

Satum is up. I rvant to soo the rings 4ain.' she chattered

wilhout the leasil hint of slee$ness. One mone drink of

Alberio, I last look at the Ring Nebuh, V/hafs this bright
globular duster near the point of the teapot of
Sagitarius and how come its so muclt brighter than the

one I found at the botom of the handle? ls that one

further away or just fainterT Sarah was dashing on to

the double duster, and the globular and multiple open

clusters at the trail of Aquila, the Galaxy in Andromeda

all found on previous nights, The wind gusted morc

sharply novv and her windbrcaker ratfled in the breeze

without her noticing it The Whirlpool GalarV, the Spiral

galaxy, and M-13 were a reaclr from the top of the

stepladder, but suclt obstades wst€ over@me without

hesitation. Finally the errening came to an end. Sarah

and Peter helped ms load the scope into the van.

Everything was cold and slippery wim dew. Peter and I



talked about visiting Peach Mountain, about
encouraging Sarah, and sorneday getting her a
telescope of her own. I watched those two walk back to
their cabin in sibnce. Peter looking down, I imagif,€,
sharing my own resignaf,ein that vacation was o\€r and
wondering where all this would lead, Safrah looking up
for one last glimpse of the new friends she had made--
she knew many of them by name. lts an astounding
thing to watch a child blossom before your eyes. Maybe
vacations force things to happen on compressed
schedules. A flicker and a spark tum into a roman
candle.

So if on some cool night on Peach Mountain a
little wind breakered ,sandy blond haired, nine year girl

old asks you the distance to the Double Cluster, and
how it was measured; and just say while you are
distracted that she steers your telescope for the next
few hours; say hello to Sanah. She'll treat your scope
with all the genffeness of a neuDom baby. And sh€
does really want to know. Pause and remember the
excitement of your own "First Lighf' erperience. Then
move ovor--the next generation of astronomers are
here to leam from us as muclr as they can before they
fill our shoes

PUBLIC INFORMATION OFFICE
JET PROPULSION TABORATORY

CASSINI MISSION STATUS
Octobsr 29, L997

The Cassini spacecraft continues its joumey through
space in excellent health on its way to the planet Satum
while ground controllers perform checks on various
flight systems. 'The spaoecraft is operating beautifully,"
said Cassini Deputy Program Manager Ronald Drap€r.

Cassini's three plasma wave antennas have been
deployed successfully. ln additioo, contrcllers verified
that the Langmuir probe deployment during Cassini's
launclr phase was sucoessful. The probe, wttich
measures electron density and tempenaturc, is part of
the radio and plasma wave science instument that will

conduct investigationr of Saturn's magnetic
environment.

Controllers su@essfully transitioned from lotrgain
antenna number one to low-gain antenna number hryo,

increasing signal strength by several decibels. This
change between the h,yo low-gain antennas on the
spacecraft was planned due to changing geometry

requirements caused by the relative movement of Earth

and the spacecraft. Several transitions between the

two antennas will be a@omplished during the mission.

Data from the first instrument maintenanoe sequenoE

that were stored onboard the spacecraft 'were
transmitted to Earth; early indications show good

information. L

The spacecraffs velocity relative to the Sun is at
about 26.5 kilometers per second (about 5g,4OO miles
per hour). Cassini is norv more than 4.T million
kilometers (more than 3 million miles) from Earth.

The Cassini spac.ecraft was launched from Cape
Canaveml, FL, at 4:43 a.m. EDT on October 1S.

About our speaker and his topic

Philip James (Planetary Astnonomy)
Prcfessor and Chair
Ph.D., 1966, Uniwrsity of Wsconsin

Although Manr receiwd intense scrutiny from
spaoecnaft during the 1970s, many significant questions
remain unansvversd. The questions of primary interest
to us concom the seasonal cycles of carbon dioxlde,
water, and drrst on the pffi, especially the degree of
interannual variabihU in these cydes. Phenomena
which are curanty studied indude dust storms, the
polar caps and hoodg, ood ondensate douds.

These studies ano based on a variety of data:
Viking and Mariner 9 visual and inffrared obsenations,
Hubble Space Telescope obsenations of Mars, and
eartlr' based telescopic obseruations. Dr. James is
cunenily observing Manr using the Hubble Telescope
and will participate in the Mars Global Surveyor Mission
which will be launched in 1990. His obseruational work
is complemented by an adive program of computer
modeling to aid in interpretation of the data.

James, P.8., Clanc!, R.T., Lee, S.W., Maftin, L.J.,

Singer, R.8., Smith, E.,

Kahn, R.A., and Zurek, R.W. 1994. Monitoring Mars

with Hubble Spacc Telegcope:

199G91 obsenrdon!. lcarus 109:7*101 .

James, P.8., Kieffer, H.H., and Paige, D.A. 1993. The

seasonal cyde of C02 on
Mars. Mars, pp. $$.{-968. Uniwrsi$ of Arizona Press.

E-mail : pbj@physics. utolsdo. edu

Classified Ad
For sale: 6', tl15 refrador, German equatorial mount,

2" diameter stainless steel RA and DEC shaft , dock
drive, slow motion DEC conbol, 76 mm tl15 guide

scope, oak bipod - \r€ty sturdy, $3500 or best offer.

Call Mark Cnay 31t28t1631 1

This months newsletter ass€mbled by Bernard Friberg
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Places and Times:
Dennison Hall, also known as The University of
Michigan's Physics and Astronomy building, is the site
of the monthly meeting of the University Lowbrow
Astronomers. lt is found in Ann Arbor on Church
Street about one block north of South University
Avenue. The meeting is held in room 807.

Amateur Teleecope Maklng Group meets monthly,
with the location rotating among member's houses.
See the calendar on the front cover page lor the time
and location ol next meeting

Dules:
Membership dues in the university Lowbrow
Astronomers are S20 per yeat for individuals or
families, and $12 per year for students. This entiiles
you to the monthly REFLECTIONS newstetter and the
use of the 24" McMath telescope (after some training).
Dues can be pald to the club treasurer Doug Scobel at
the monthly meeting or by mail at this address:

1426 Wedgewood Drive
Saline, Ml 481 76

Magazanes:
Members of the University Lowbrow Astronomers can
get a discount on these magazine subscriptions:

SWandTelewp:$27 lyeu
Astroramy: $20 lyeu
@ys*y: $16.95 /yeau,

For more information contact the club Treasurer.
Members renewing sr.rbscriptions are reminded to send
your renewal notice along with your check when
applytng through the club Treasltq.

Neuvsletter Contrl butlons :
Members and (non-members) are en@uraged to write
about any astronomy related topic ol interest. Call
Newsletter Editor Kurt Hillig at (313)663-8699(h) or
(313)647-2867(o) or e-mail to khillig@umich.edu to
discuss length and format. Announcements and
articles are due by the lirst Friday ol each month.
Articles should be mailed to Kurt at:

76il W. Ellsworth Road

Ann Arbor, Ml 481G}
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Peach ilountaln Obgenratory is the home ol The
University of Michigan's 25 meter radio telescope as
well as the University's McMath 24 inch telescope
which is maintained by the Lowbrows. The
observatory is located northwest of Dexter. The
entrance is on North Territorial Road, 1.1 miles west ol
Dexter-Pickney Road. A small maize-and-blue sign
marks the gate. Follow the gravel road one mile to a
parking area near the radio telescopes. Walk along
the path between the two fenced in are€Ni (about 300
feet) to reach the McMath telescope building.

Monthly medlngr of the Lowbrows are held on the
3rd Friday of each month at 7:30 PM in 807 Dennison

Hall. During the summer months, and when weather
permits, a club observing session at Peach Mountain

will follow the meeting

Publlc Open HourrSter Partlc €ue held on the
Saturday before and after each new Moon at the
Peach Mountain Observatory. Star Parties are
canceled if the sky is cloudy at sunset or the
temperature is below 10 degrees F. Call 4€0-4514 for

a recorded message on the aftern@n of a scheduled
Star ParU to check on the status. Many members

bring their telescopes and visitors are welcome to do

likewise. Peach Mountain is home to millions ol
hungry mosquitos - brino insect reoellent, and it does
get cold at night so dress warmly !
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MonthlyHing:
November 21 ,1997
@7=30 pm

Room 807 Dennison Hall at the University of
Michigan

Dr. Philip James will speak on the
topic of observing Mars

Mars has been a prime target for the Hubble
Space Telescope ever since it began acguiring
scientific data. We have observed Mars with the
wFPc I and ll, with FoS, and with the new STIS
and NICMOS instruments. These observations
have revealed unexpected aspects of the
Martian climate which will be studied during the
several Mars Surveyor missions of the next
decade. Results to date and future plans for the
Mars Global Surveyor spacecraft will be
discussed.
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