
 

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 Hall,
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.

Lowbrows Will Work for Photons:                           A number
of Lowbrows hosted a sidewalk star party downtown Ann
Arbor on the late sunny November 15th afternoon to witness
Mercury transit across the face of the Sun.  In the top row from
left to right: Bernard Friberg, David Snyder, John Wallbank,
and Jim Halk.   In the center: John Causland.   In the bottom
row from left to right:   Mark Deprest and Dick Sider. More
pictures inside.



 

 

 



 

The Dark Matter Mystery
By Lorna Simmons

Although it cannot be seen, there is solid evidence
that more than 90% of the total mass in the universe is
composed of Dark Matter.   It is there!  It is there!  It is
simply not visible.   This unseen mass has been
detected through several astrophysical methods,
beginning with the measurements in spiral galaxies of
what are called "rotation curves," where the speed of
an object in its orbital path at one place in a galaxy is
measured and compared with the speeds of other
orbital movement curves farther out in the spiral arms
of that galaxy.   Since the measured speeds of all of
the so-called "rotation curves" have turned out to be
surprisingly similar to each other, even at different
distances from the center of the galaxy, it follows that
something is distinctly unusual about these orbital
speeds.   These rotational speeds have not followed
the time-honored astrophysical models for movement
of astronomical bodies such as planets in our own
Solar System where the speeds of the planets get
progressively slower the farther the planets are from
the Sun.  What exactly is happening here in the spiral
galactic model?   Is there extra unseen mass which is
causing the stars, etc., to maintain their orbital speed
on their paths around the Milky Way, even far out
from the center of the Galaxy?

In other important studies, astrophysicists have
measured the mass of the gas in and around elliptical
galaxies and have additionally measured the
movement of galaxies in galactic clusters, detecting
what they call the "velocity dispersion" or the
spreading out of the velocities (directional speeds) of
galaxies orbiting around the centers of the galactic
clusters.   The velocities of the galaxies in the galactic
clusters do not seem to slow down as expected as the
individual galaxies get farther out from the centers of
these galactic clusters.   It is very puzzling for
astrophysicists.  This should not be!  But, regardless, it is.

Additionally, astrophysicists have measured the X-ray
gas in the clusters of galaxies.   They have scrutinized
and analyzed the gravitational lensing - the arcs of
light showing the presence of a massive, but dark,
body hiding a bright object which is directly behind
that massive body.   Using time-honored methods of
calculating mass and expected velocity dispersion
astrophysicists have found that there is much more
mass than can be observed directly.   Because the
Dark Matter cannot be seen directly, the measured
hidden massive objects may be composed of
different material than ordinary baryons (hereinafter
"stuff").   The total density of the invisible (often
erroneously referred to as "missing") mass appears to
be much greater than the total density of "stuff" in the
universe as has been calculated using the most likely
abundances in the early universe of
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There are many, many others.

Considering the nature of Dark Matter:

1. If Dark Matter produces an Omega of less than 0.1,
its structure will be "stuff": gas and dust, clumped
Hydrogen 2, MACHOs, and/or hypothetical VMOs
(very massive objects).
2. If the Dark Matter produces an Omega of greater
than 0.1, then some of it must be "non stuff" and
consist of exotic particles, such as light neutrinos,
WIMPs, or extremely light Axions.

Dark Matter (DM) has basic problems.   There are
probably not enough MACHOs (consisting of "stuff"). 
Therefore, "non stuff" particles, such as the Cosmic
Microwave Background Radiation (CMBR), probably
must be added to make up some of the observed
mass of the universe.  The best additional candidates
for Dark Matter are Axions, which are as yet
hypothetical.  Another candidate for the Dark Matter
is the neutrino.  At least one type ("flavor") of neutrino
(which at one time was hypothetical) has recently
been recorded as having an indeterminate, but
extremely tiny, mass difference, which implies that at
least one of the neutrino types ("flavors") has mass, 
even if nobody knows which type ("flavor") of neutrino
is involved or the actual mass of that type ("flavor") of
neutrino.   Finally, there are the hypothetical WIMPs. 
Obviously, being hypothetical, WIMPs are yet to be
detected.

It should be emphasized that cosmology is joining the
list of experimental sciences by using many
techniques, including astronomy, astrophysics, particle
physics, nuclear physics, condensed matter physics,
low temperature physics, you-name-it physics, etc. 
The list continues to expand.   Where will it all end? 
Particle Astrophysics has taken center stage.   The
suspense is almost too much to bear.

the light elements (hydrogen., helium, deuterium, and
lithium)..   Dark Matter, in the form of nonbaryons
(hereinafter "non stuff"), seems to be an obvious
explanation for the formation of galactic clusters, as
shown by the observed temperature fluctuations
presently seen in the cosmic microwave background
radiation (CMBR), which is the radiation recorded at
2.7 degrees Kelvin left over from the Big Bang.

In addition, the CMBR gives evidence of fluctuations
in density which, because of gravitational instability,
can only relate to the present structure if it is "non
stuff."   Because the CMBR possesses gravitational
instability due to the observed fluctuations in density,
it would seem that Omega (calculated as the density
of the universe divided by what is called the "critical
density of the universe") is very likely equal to 1.

There are three possibilities in determining the
Effective Omega (the density parameter of the
universe divided by the critical density of the
universe):

1. Recollapse (meaning a closed universe) if Omega is
greater than one.
2. Expansion forever but gradually slowing down and
stopping at infinity (meaning a flat universe) if Omega
is equal to one.
3. Expansion forever (meaning an open universe) if
Omega is smaller than one.

If the universe turns out to be composed only of "stuff,"
the amount of this "stuff" will be equal to the
combined total of all of the "stuff" in the universe. 
Some of this unseen "stuff" will be found in what are
called MACHOs (Massive Astrophysical Compact
Halo Objects) which are made up of the familiar "stuff"
but which are invisible to detectors, because the
"stuff" does not emit light.   Some of this unseen "stuff"
may consist of difficult-to-detect neutral Hydrogen
atoms which have recently been found in great
abundance on the outskirts of galaxies.

However, if this added material is "non stuff," then
there is a zoo of exotic particles waiting in the wings! 
The most probable "non stuff" candidates for the Dark
Matter particles are: Axions (hypothetical elementary
particles having low mass and zero charge), neutrinos
(which are now thought to have a tiny, near
vanishing, mass but no charge and which have been
detected as "oscillating" - changing from one kind (
"flavor") of neutrino to another kind ("flavor") of
neutrino), and/or WIMPs (Weakly Interacting Massive
Particles).  And there are others. 
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added some new features,
and installed it on the World
Wide Web. The new
software now drives the
web-based Solar System
Simulator, which can
create a color image of
any planet or satellite as
seen from any point in the
Solar System. The Simulator
is currently being used in
JPL's Mission Architecture
section. The software is also
being employed by the
Shuttle Radar Topography,
Cassini, Galileo, and other
missions for trajectory
animation and mission
visualization. Feedback on
the simulator is welcome
via the feedback form.

are active from Jan 1 to the 24th.
***
The schedule continued from the front page

February and Beyond:
February 5 - Public Star Party at Peach Mountain
Observatory
February 18 - Meeting at 130 Dennison
March 4 - Public Star Party at Peach Mountain
Observatory
March 11 - Public Star Party at Peach Mountain
Observatory
March 17 - Meeting at 130 Dennison
***
The Complete Schedule for Y2000
Open house / star party : 1/8, 1/29, 2/5, 3/4, 3/11, 4/1, 4/8, 4/29,
5/6, 5/27, 6/3, 6/24, 7/1, 7/29, 8/5, 8/26, 9/2, 9/23, 9/30, 10/21,
10/28, 11/18, 11/25, 12/23, 12/30

Meetings: 1/21, 2/18, 3/17,  4/21, 5/19, 6/16, 7/21, 8/18, 9/15,
10,20, 11/17, 12/15

Leslie Science Center: 6/9,  8/4
     
Deletion: Peach Mountain , January 1, 2000 open house/ star
party has been removed from the schedule. This is the Saturday
before the new moon.
***
Win a Calendar Contest
Guess the attendance at the Leonid meteor shower event at
Hudson Mills Metropark.  The most accurate guess will receive a
free calendar. This is not just any calendar, it's a "Y2000 Wonders
of the Universe" calendar.  E-mail me your guess,
Bfriberg@aol.com, or call 480-4514 and leave a message.
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              The Sky Software
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Page 8                                        REFLECTIONS - December 1999



 
 

REFLECTIONS - December, 1999 Page 9



 
 

Monthly Meeting
December 17, 1999, 7:30 pm

Room 807 Dennison Hall
Physics & Astronomy Building

The University of Michigan

Video on spin casting
large aperture mirrors

at the University of
Arizona's Mirror Lab.

       ( Video Provided by Clay Kessler ) The moon at the height of the lunar eclipse on March
23, 1997.   Taken by Bernard Friberg at prime focus
using the 6" refractor at Peach Mountain.   Get ready
for the next total lunar eclipse that will be seen from
North America on January 20th.

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 !


