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The Univerzity Lewkbrow Sstrenomer: & o cluk of Astrenomy enthusigsts which meeats
oh the third Fnday of eqch maenth in the Univesity of Michigan's Physics and Astron
oy building [Denmizon Hall, Room 807, Mestings begin at Z30 pm and are open
to the puklic. Pubklic star parties are held fwice d menth at the Unresrsity's Peach
Mountain Obsenratens on North Tartenal Road (1.1 miles west of Daster-Pinkney
Raoad; further directions at the end of the newsletter] onSaturday: before and after
the new Moon. The party iz canceled i it's cloudy orwveme cold at sunsst: For fup
ther information call (31 3)450-45] 4

This Month:

February 18 - Meeling at 130
Cennison - Come out and hear
former Lowbrow Mark Vincent
[aka: rockat sciantist] “spin a few
yarms on life az a Hitbrow [a real
profassional astronomer).

Next Month:

mMarch 4 - FPublic Star Party ot

Feach Mountain Chseniatons —

First of two primme Messisr Mdra-

thon weskends [the next is Apri

11th].

march 11 - Public Star Party ot

Fecch Mountain Observators —

Last official winter obsensing ses-

sion for this winter. Come on out

and freeze while you still can.

R et : Summer is just around the cormner.

e '__H!‘_'”h March 17 - Meeting at 507 Den-
by Mark Deprest hisan - Who knows what our
topic of discussion wel be tonight

Cormposite: Lunar eclipse of January 20-21, 2000 and full toon of Jany- | Enow | don’f. Mot towromy. el

ary 29, 1999, This i o composite of sight photographs, was all taken by INform you in next rmonth’s RE

wark Deprest, FLECTIONS.

» The diagonal six photographs of the Moon taken at different tirmes  March 11,18, 25 — Saturday Morn-
duting the lunar eclipse of January 20-21, 2000 at Peach Mountain, NG Fhysics, 170 Dennison Bldg. —
They were taken with a Pentax 36mm camera at prims focus through  HUclear Magnets: From Aformic
a &' /5 refractor, Allwere | second exposures using Kodak Max goo  Slocks fo Medical Imaging™ by

Composite of

filrn. The fuzziness 5 due to the precipitation of H20 in its solid form. Professor Tirmothy Chupp. _
o At the lower right a photograph of the Moon taken January 21, 2000 TI’_ns F"OPE”W F?'fv'b“C Ie_ciure sefles
at Peach Mountain during totality., kicks off ifs spring session at 10:30

o At the upper left a photograph of the full Moon taken January 27, @minthelarge auditonum.
1929, at Peach Mountain.



Physics or What Everything
is Made Of?

by Dave Snyder

Regular readers of REFLECTIONS know that
the  University of  Michigan  Physics
Department holds a series of multimedia
presentations aimed at the general public
called "Saturday Morning Physics." They
have become very popular. This fall these
presentations covered gamma ray bursts,
particle physics and galaxies. In this article |
will give an overview of the particle physics
presentations given by Dr. Ken Bloom.

Other branches of physics study collections
of maftter such as rocks or planets, but
particle physics studies the smallest parts of
matter. Even so, particle physics can
confribute to the study of larger objects.
For example, the problem of dark matter
(see "Dark Matter’, by Lorna Simmons,
REFLECTIONS December 1999) might be
solved by better understanding of particle
physics. Also particle physics is necessary to
understand how stars emit energy, how
stars evolve over time and how cosmic ray
particles travel through the galaxy.

Dr. Bloom began with a history of the
development of particle physics. The
ancient Greeks believed that all matter was
composed of four elements, earth, water,
air and fire. This idea persisted unfil 1808
when Thomas Dalton demonstrated that
matter was made of atoms. Chemists were
able to identify approximately 90 different
types of atoms called elements. In time,
these elements were organized into a
pattern we now call the periodic table.
Initially there was no explanation for why
the periodic table worked; this would have
tfo wait unftil the internal structure of the
atom was determined.

Clues to this structure emerged in 1897,
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when Thomson discovered the electron. |t
is possible to detect charged particles, such
as the electron, by creating a magnetic
field. Charged particles passing through
the magnetic field travel along curved
paths. The exact shape of the path tells us
the ratio of the electric charge to the mass.
This led to a model of the hydrogen atom:
negatively charged electrons distributed
within a sea of positive charge similar to the
distribution of plums in plum pudding.

The plum pudding model was shown to be
incorrect by Thomas Rutherford. Rutherford
sent alpha particles (a particle observed
near radioactive materials) through a thin
gold foil. Alpha particles appeared on the
other side. A few were deflected at large
angles, but most were not deflected at all.
This was not consistent with the plum
pudding model, but was consistent with
another model. Electrons are in "orbit"

around another particle called the
nucleus. Sending small probes like alpha
parficles have become the standard

technique for studying particle physics. The
electron has about 1/1800 the mass of a
hydrogen nucleus. By measuring the mass
of different atoms, it is possible to guess that
the nucleus is made of two particles, the
proton and the neutron. Different kinds of
atoms have different numbers of protons
and of neutrons. The hydrogen atom
consists of one proton; the alpha particle
consists of two protons and two neutrons
and so on. This leaves one question.
Protons repel each other, so why don't
atoms fall aparte We will answer this later.

Soon other particles were discovered.
Cosmic rays are parficles that enter the
earth's atmosphere from space. Dr. Bloom
demonstrated a device called a
scintillation detector, whenever a particle
passes through this device, a flash of light
appears. If we measure the charge/mass
rafios

of cosmic rays, we find that some are pro
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tfons, but we find new particles with names
like muon, kaon, pion, omega, and so on.
The particles with the highest energies
detected so far have been from cosmic
rays.

In the late 1920s, quantum mechanics
predicted that there must be a particle that
has the opposite charge to the electron,
which we now call a positron. The positron
was discovered in 1931. Almost all particles
have an anfiparticle with equal mass and
opposite charge. All particle reactions can
occur with antiparticles.  Also when a
parficle and an antiparticle collide, they
release energy that is carried off by two
photons.

Understanding how particles interact has
been a major preoccupation of

particle physics. After studying many
objects, physicists have concluded dall
interactions operate within two constraints,
the conservation of energy and the
conservation of momentum. If you
measure the energy of a closed system
before and after a particle interaction, you
get the same value. This is also true of
momentum. These laws have been used to
understand subatomic particles. For
example, early observations showed the
neufron decaying into two particles, a
profon and an electron. However this does
not comply with the conservation of
momentum. Therefore  either the
conservation laws are wrong or there is an
additional unseen particle. Physicists soon
were able to observe such a particle,
called a neutrino. It has very little mass,
perhaps no mass, and zero electric
charge. Neutrinos rarely interact with
matter, and can pass through many light
years of lead. A similar reasoning process
has been used to predict the existence of
several new particles.

We now have a zoo of different particles,
why are they so many?2 To answer this, we
first categorize the particles into groups.
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The leptons consist of six particles and six
antiparticles in three families, the electron
family, the muon family, and the tau family.
Notfe that there are three different types of
neutrinos and they are all leptons. The
bosons consist of the photon and a few
related particles. The remaining particles
are referred to as hadrons and are the most
unmanageable group; a way organizing
hadrons into patterns, reminiscent of the
periodic table, was developed. This was
called the eight-fold way and made valid
predictions for hadron properties.  This
worked, except there was an empty space
where there should have been a particle.
Sure enough, a particle called omega-
minus, was discovered which fit info this
space.

At first there was no explanation for why the
eight-fold way works. An experiment similar
to the Rutherford experiment was devised
were protons were bombarded with high-
energy electrons. Most electrons were not
deflected but a few were deflected by
large angles (reminiscent of the Rutherford
experiment). Protons are apparently mostly
empty space and are composed of objects
less than 1/1000 its size. These particles
have the name "quarks." The quarks are
organized into families, each of which has
two members: Family 1 with the up and
down quarks. These two quarks plus with
the electron are all that is needed to make
most things we normally encounter. The
other quarks only occur in exotic matter
that is rarely seen under normal conditfions.
Family 2 has the strange and charmed
quarks. Family 3 contains the bottom and
top quarks. All these quarks have fractional
electric charge (either +2/3 or -1/3). The
tfop quark is the heaviest and this fact
meant it was only recently that particle
physicists were able to prove its existence.
Current theory suggests it is impossible to
observe a free quark. Any attempt to free
a quark would release just enough energy
to create a quark and anti-quark pair. One
member of this pair would bind to the
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quaarks that remain and the other member
would bind to the other fragment. Instead
of creatfing a free quark, all you have
accomplished is splitting a hadron intfo two
hadrons. All eight-fold way particles, all
hadrons, are believed to be composed of
quarks.  Hadrons are divided into two
groups, baryons which are composed of
three quarks and mesons which are
composed of a quark and the
corresponding anti-quark.

Whenever two particles interact, we
assume a 'force" acts between them.
Before the twentieth century, there were
three known forces, namely gravity,
electricity and magnetism. When physicists
starfed experimenting, they discovered
electricity and magnetism were related. Dr.
Bloom gave several demonstrations, which
showed that a changing electric field
generates a magnetic field, a changing
magnetic field generates an electric field
and an electric field exerts a force on a
changing magnetic field. There is a single
electromagnetic force (EM force) which
explains both electric and magnetic
phenomenon. Physicists have since added
two new forces, the strong force and the
weak force.

Each of these forces has different
characteristics. A particle infteraction
occurs through the exchange of particles
and the particles exchanged depend on
which force is involved. In any given
sitfuation, one of these forces tends to
dominate. Gravity is the most important
player on the scale of solar systems,
globular clusters, galaxies and so on. It can
operate over large distances but is much
weaker than the other three forces. It
operates by the exchange of particles
which have never been observed called
gravitons. The weak and strong forces don't
have the needed range and EM fields tend
to cancel out over large distances and thus
cannot compete with gravity. EM is the
most important player

Page 4

within the human scale. Gravity is a player,
but not as important as EM. EM holds most
objects together more strongly than
gravity. EM interactions involve the
exchange of photons. Within an atomic
nucleus, the strong force dominates. It is
sfronger than any of the other forces,
without the strong force the protons within a
nucleus would fly very short distances, and
when neither the strong or electromagnetic
forces apply weak infteractions always
involve neutrinos, the only particle that
responds to neither the strong nor EM force.
Weak interactions involve the exchange of
particles known as vector bosons. Weak
inferactions occur in some forms of
radioactive decay and contribute to
energy production in some stars.

When physicists attempted to describe the
stfrong interaction, they found that they
found some problems. It is possible to map
parficle interactions using special diagrams
called Feynman diagrams. A single
diagram describes up to four different
particle interactions with the same
mathematical formula. These descriptions
frequently involved infinite quantities since
guantum mechanics allows so-called virtual
particles to be created and destroyed
anywhere and accounting for virtual
parficles is not easy. Dr. Bloom showed
examples of Feynman diagrams for the EM,
sfrong and weak interactions. He also
showed a Feynman diagram representing
the experiment that proved the existence of
the top quark.

As much progress as physicists have made,
there are still unanswered questions that
keep physicists busy. Among these
questions: Why do quarks and leptons have
different propertiese Why do the different
particles have the masses they do2 There
does not appear to be any pattern to
particle masses. Why are there three
families of quarks, three families of leptons
and not four or fivee Are quarks made up
of anything smallere
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Seeing the Deep Sky
by Fred Schaff

a book review by Paul Walkowski

This book is great fun, | really mean this. |
have star hopping books that are so dry
they can suck all the dew off of the ground
and still leave a dry spot in your throat large
enough for Arizona. They jump info lengthy
tables of star spectra without a hint of
explanation, parsec this, pontificate that,
prognosticate the other thing and pretfty
soon | am sure that | am a woodworker with
a telescope and not an amateur
astronomer. Enter Fred Schaff. He wrote
this book with fire, charisma, and the story
teling ability of Garrison Keelor (It was a
quiet week in Lake Wobegone...). | had not
the slightest interest in splitting binaries and
the color of stars before this book, and now
I want to buy the book just to work through
the wonderful experiments, tables, and
explanations. Like a tall iced tea after a
long summer's day of splitting wood, | could
not put the book down. It was written at an
advanced high school to middle college
level, but each chapter was a story that
started out with a bit of verse, a pep talk to
build your enthusiasm for the subject
matter, a teaching section where he

conversatfionally infroduced the essential
vocabulary as well as the subject matter, a
table of where to find lots of things just like
he was talking about in the sky, one
paragraph explaining the significance of
each entry in the table, and then an
assignment to have at it: "Go out and
ambush a furquoise and ruby binary pair,
and keep it in your journal." Each chapter is
a 20-30 minute read, and the exercise
proposed can take that long again or all
night, if you'd like. The book progresses
through things like near and far away stars
and objects, the colors of stars and binaries,
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and on through galactic (open) and
globular clusters, ending in galaxies and
clusters thereof. My criticisms of the book
are few: the book was too short, and too
interesting-- | sometimes read for 3 hours
without putting it down leaving no time to
actually look at stars, and there was an
absence of star maps that would have
made it a better stand alone field guide.
But since everyone | know has such strong
opinions on star atlases, maybe he was right
to leave them out. So if you're looking for a
book to rekindle your astro fire, engage a
new amateur, or are just plain tired of
looking at the same old 20 familiar objects
at a star party, buy the book. | have the
only library copy and won't be giving it
back for at least 59 more days.

Oh yes, this is really the second volume of a
2 volume set, the first being about the sun,
planets, comets, and asteroids.

The Abrams Planetarium $ky Calendar and
Star Chart on the following pages are re-
printed with permission of Abrams Planetar-
ium. A fullyear subscription is $9.00. To
subscribe send name and address to:
Sky Calendar
Abrams Planetarium
Michigan 5tate University
East Lansing, MI 48824

Be sure and check out their weh site at
http:/Avwavr.pa.msu.edu/abrams/
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Saturday Morning Physics

Multimedia Presentations for the Passionately Curious

Spring 2000

Ann Arbor Admission is Free
170 Dennisan Bldg.
Church Street between N, and & University Avenues Supported in part by public donations.

Saturdays, 10:30 to 11:30 AM
Refreshments wili be served.

Nuclear Magnets: From Atomic Clocks to Medical Imaging
March 11,18, and 25 Professor Tim Chupp

The atomie nueleus is 4 tiny magnel whose effects can be measured and wsed in many
ways, Nuciear magnets are sensitive to forces that only matterad in the very early
universe, but are so important that they produced the matter from which galaxies, stars,
planets, and everything on this Earth are made. Nuclear magnets in the atoms of our
bodies are sensitive 1o their environment ina way that allows imaging of the hody with a
technigue called MR Professor Chupp will deseribe nuclear magnetizm, how it is
detected and controlled, and how it is ntilized: from probing clementary particle interac-
tions to probing the human body and brain,

Human Genetics: The Human Genome Project, Evolution and
Health; Genetics and Aging
Aprill and 8 Professor David Burke (U-M Medical School)

Professor Burke will present an overview of the ongoing plebal efTort to map (through
DHNA sequencing} the complele set of cepelic instractions for our species, Homo sapiens.
Because of the intimate connection of the human genoine 1o that of other spetics, several
other species are being sequenced as part of the project. The first talk (on April 1] will
explore the evelulionary connections that give us insight into fundamental biological
questions, the future impact of the Human Genome Project on health care, and new
microfabrication technologies for bringing genome information into the clinical setting.
On April 8, Burke will ask why organisms age, what the nature of the aging provess is, and
how we can understand the evolutionary basis of aging.

Physicists and the Bomb:
From the Nucleus to the Test Ban Treaty
April15and 22 Professor Michael Sanders

Since the realization that a nuclear chain reaction could occur, physicists have played key
roles related to the Bomb, serving as scientists, technologists/'engineers. lobbyists!
advocates, advisers, and strategic planners. Professor Sanders will discuss these activi-
ties, the science, and the people around the world before, during, and after World War IL

www.physics.|sa. umich.edufsaturday * University of Michigan Physics
(734) T64-4437
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Zeto or bnghies

The planals Mars
Jupiter, and Satlum are piol-
ted for mid-March 2000, At chart
tme 12 objects of hirst magnitude o
brightor are visibla |n ordar of Brightnass
they are” Jupiter, Sius, Arcturus, Capalia,
Rigsl, Saturm, Procyon, Beteigouse. Aldebaran,
Pollux, Regulus, and Mars.

Our usual monthly maps are designed for stangaz-
878 just Deginning 1o Hnd thewr way around the sky
This month’s map & usetul lor serious stargazng
from dark locations. It Conteng Many mons s1ars
INChushae 1o magnitude 4 5, and some funie: Stars
as neaded to compleie paitens or assis! n local:
ing spbcal objasts

Puge 8

March Evening Skies

A selection of doubls stars (labsled with Greek

letters) and “desp sky objects” s also plofied. Al
are visible with modest equiprmant; mos! ane wilhin
the range of the unaided eye or binoculars.

Tha double stars, in order of decreasing angular
saparation, are [ in Ursa Major, and @ in Taurus.

© 2000 Abrams Planatarum

Subscription: $5.00 per yeal, from Sky Calendar,
Abrams Planetarium, Michigan State University,
East Lansing, M| 48824-1324

This chan is drawn lor latitude 40° N but is useiul
throughout the continental LS. i repre-
sanis the sky in mid-March &t
B:30 p.m. local standerd time and
s appicable one hour either
mide of this time.

The stars & in Cepheus
and Algol in Ferseus are

naked-gye vanabios with per-
oos of 5.4 days and 2.9 days, re-
spoctively

Fiwe optnns of galache clusters are noled. the Plaa-
des or Seven Sistors, and the Hyades, both in
Taurus; the Double Cluster in Perseus; M44, tha
Beohive or Prassape, in Cancer, and the Coma
Cluster, a iooss group of naked-sye stars

MaZ is he lamous Onon MNebula. a gas cloud out
of which stars are forming. M31 is the Andromeda
Galaxy, a colection of 300 bion stars located
Z milfion light years from Earth
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@ Places and Times:

Dennizon Hall, alze known oz The University of Michigarn's
Phyzicz and Astronomy building, iz the site of the monthhy
mesting of the Unirerity Lowkbrow Aztronomerz. It is found
in Ann Arbor on Church Street about one klock north of
South University Avenue, The mesting iz held in room 307
Mornthly mestings of the Lowkrows are held on the 3rd Fri-
day of each month at 72230 Pid. During the summer months,
and when weather permits, a cvk obserding zession at
Peach Meuntain will follow the mesating.

Center Gafa
[horrnally

chzed)

Padin
Telescapz
&

Foth I I
Wneh

Mehdalh g
Telescope

3 4N

Stinchfield
Woods

South Gale
‘Opanor
Jpen havse nigis)

L5 mles )

b Hudzen

1 miles Il
Metraperk

Peach Meovntain Obsersatory iz the home of The University
of Michigan's 25 meter radic telescope as well g the Uni-
watsity's MoMath 24 inch telescope which iz maintgained by
the Lowkbrows., The obzervatory iz located nodbwest of Daw-
ter. The entrarce iz on Morth Tamtenal Read, 1.1 miles west
of Dexter-Pickrney Road, Asmall maize-and-klue sign marks
the gate. Follow the gravel read one mile to a parking
areda near the radio telescopes. Walk dong the path be-
twaen the two fenced in areas [about 300 feet] to reach
the MohMath telescops building.

Public Star Parties:

Public Open Houwzef/Star Parties are held on the Saturday
before and after each new Moon at the Peach Mountain
Obszersatony. Star Partiez are canceled if the shy iz cloudy
at zunzet or the temperature & below 10 degrees F. Call
4380-4514 for a recorded meszage on the afterncon of o
schaduled Star Pady to check on the ttatus, Many mem-
barz bring their telescopes and visitor are welcome to do
likewiza, Pegach Mountdin iz heme to milions: of hungry mes-
quitees - bring ingect repelent, and it dees get celd at night
2o dress warmly |

Amateur Telescope Making Grovp mests monthly, with the
location rotating ameng members houzes, S22 the calen-
dar on the front cover page for the time and  location of
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a8
fj-‘? next mesating.

7 Membership:

Membership dues in the University Lowbrow Astronomers
are $20 peryear for individuals or families, and $12 peryear
for ztudentz and zenior [age 35/M4). Thiz entitles vou to the
rmornthly REFLECTIONS newsletter and the uze of the 24"
Mehdath telescope [afterzome training). Dues can ke paid
to the club treazurer Doug Scobel at the monthly measting
o by mail at this address:
1428 Wedgeweod Drive

Saline, Ml 431 7a

Magazines:

tembers of the Unrearsity Lowbrow Astronomers can get a
dizcount on these magazine subscriphions:

Sky and Telescope: $29.25 ) veaar

Patronarn: F22.00 f vear

For more information contact the club Treasurer. Members
renswing subzchiplions are reminded to zend your renewal
notice along with your check when applving through the
zlub Tregzurer, Make the chack payvakle to "Unieersity Low-
barowr Aztronomers”.

AN
Newsletter Contributions:

Memberz and [hon-membears) are encouraged to write
abkout any astronomy related topic of interest. Call or E-
mdil to Hewslatter Editors at:

Bernard Friberg [(F43]781-1875 Bfnkerg@acl.com
Chriz Sarnecki  [734)428-5772 chrizandi@acl.com

to dicuss length and format. Announcements and articles
are due by the firgt Friday of each month.
Telephone Numbers:
Frezident: Mark Deprest [F34]682-5719
Wice Presidents: Lornd Simmens [F34)525-5731
Derve Sryder [F34)747-2537
Paul Walkowski [734)852-0145
Tregsurer. Dovg Scckel [734)429-4554
Obzersateny Directer: Barnard Friberg [734)781-1875
Mewszlaetter Editore: Chriz Sarnechk [7F34)4258-5772
Bernard Fribarg [734)7561-1873

Keyvholders: Fred Schebor [A34)425-2353
Mark Deprest  [F34)082-5717

Lowbrow's Home Page:

bt S aztro lsoumich eduflowbrows html
Danve Smyder, webmaster
httpcf foenoee- parsanal.umich. eduf~dazflowbrows/
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Monthly Meeting
February 18, 2000 7:30 pm

Room 130 Dennison Hall
Physics & Astronomy Building
The University of Michigan

Mark Vincent, Ph.D.,
Lowbrow President, Emeritus

Presents

Escapades of a Post
Doc in "Seeing Land"

The Moon and ¥Yenus — Photograph faken by tWark De-
prast on February 2, 2000 from his backyard. The tMoon is ill-
mindated by “earthshine™ or refle cted light from Earth.,

Aan Avbes, Michigar

UNIVERSITY LOWBROW
ASTRONOMERS
3684 Middleton brive
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 !



