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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 130 or 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 (734)480-4514.

This Month:

May 19 - Meeting at 130 Dennison
- It's time for our annual Club
Elections! Consider throwing your
hat into the ring and lend a hand
for your club.

May 27 - Public Star Party af
Peach Mountain Observatory -
See Mercury in late May and early
June as it puts on its best
apparition this year.

Next Month and
Beyond:

& June 3 - Public Star Party at Peach
~ Mountain Observatory - Mercury,
_ at mag 0.0, is nicely placed over a
1 1/2 day old Moon! This presents
a fine observing challenge for all
" you planetalogist !

June 9 - Public Star Party at Leslie
Science Center in Ann Arbor.
Contact Bernard  Friberg  for
Photo: Planetary conjunction of April é6th - From left to right is the Moon, details.

Saturn, Jupiter, and Mars. Taken next to The University of Michigan's 26 June 16 - Meeting at 130 Dennison

meter radio telescope on Peach mountain by Chris Sarnecki with a fripod - Full Moon and werewolves are
35 mm camera, 50 mm lens set at f1.8, 4 second exposure using Kodak our tonight.
Royal Gold 1000 color film. June 24 - Public Star Party af

NOTE: This month's REFLECTIONS is completely devoted to observing the Peach Mountain Observatory -
Cosmos with only your keen eyesight. Naked eye observing is too often Latest evening twilight this year.
overlooked by amateur astronomers. Leslie Peltier, in his famous book July 21 and 22 - "Astronomy at the
Starlight Nights, wrote "No one, as yet, has ever nearly exhausted all the Beach, Kensington Metropark.
possibilities of observing with the naked eye alone". Well Dave Snyder will

attempt to do this, on paper at least, in his fine article on University Lowbrow

Astronomers Naked Eye Observer's Guide. Thanks Dave - Ed



University Lowbrow Astronomers

Naked Eye Observer's Guide

hitp://www-
personal.umich.edu/~dgs/lowbrows/observers/eye.html
by Dave Snyder

Written: February 2000

This page has a variety of suggestions for beginning
amateur astronomers who wish to observe the sky with
only the unaided eye. It is a common misconception
that you need to have a telescope to do astronomy.
This simply is not frue. A wide variety of objects can be
seen with the naked eye, from planets and stars, to
nebulae and galaxies. While you can usually see more
detail if you use a telescope or binoculars, you can
usually see more objects of a given type if you use a
telescope or binoculars. The same types of objects that
can be seen with a telescope can be seen without a
telescope. If you've decided you want to observe the
night sky without a telescope, you will need some idea
of what to look for. Even if you have a telescope or
have made a firm decision to purchase a telescope, it is
a good idea to look at the sky without optical aid. The
fime you spend will give you ideas on where fo look and
what to look for in a telescope. It will also enhance your
observing skills.

Magnitudes

Some things are brighter than others. Astronomers use
an extension of a system invented in the second century
B. C. to describe brightness of objects. Most objects are
assigned positive numbers. The larger the number the
dimmer the object (magnitude 3 is dimmer than
magnitude 2).  Very bright objects are assigned
negative numbers; this is true of the Sun, the Moon,
bright planets and the brightest stars. Again the larger
the number, the dimmer the object (magnitude -2 is
dimmer than magnitude -3).

Here are a few examples (Note these are typical values,
values may be larger or smaller under some conditions):

As mentioned above, the dimmest object visible with
the naked eye is typically magnitude 6.5. However
this magnitude (called the magnitude limit) can vary.
Many factors affect the magnitude limit:

Pupil dilation - When you first go outside at night
from a brightly light room, you probably not be
able to see anything except the brightest
objects, but if you wait a few seconds or so,
your ability to see improves dramatically.

Dark adaptation - When you are in the dark,
your retina gradually adapts to the light level;
most of this adaptation occurs in the first half-
hour. Dark adaptation will not be complete if
there are bright lights; once established dark
adaptation can be lost very quickly if you
subsequently encounter bright lights. If you
need a flashlight, it is best to use a dim red
light. Such lights are less likely to interfere with
dark adaptation.

Light Pollution - Even if you find a site away from
city lights, the site sfill may not be that dark.
You may see a glow near the horizon. Large
cities can be seen as such a glow as far as a
hundred miles away. Smaller cities can be seen
from tens of miles away. When there is a glow
on the horizon, there is often stray light all over
the sky and this stray light will reduce what you
can see.

Snow - Significant snow cover can have the
same effect as light pollution and can reduce
your limiting magnitude.

Clouds - Complete cloud cover can prevent
you from seeing anything. Partial cloud cover
often reduces the limiting magnitude.

The Moon - The light from the moon reduces
your ability to dark adapft. The limiting
magnitude is larger (dimmer) when the Moon is
noft visible.

Alfitude - Objects close to the horizon often are
obscured in haze. Thus the limiting magnitude
is smaller near the horizon than it is near the
overhead point.

Experience - Someone who has observed for
many years typically can see objects one
magnitude dimmer than an inexperienced

i agnitude -27 The Sun

i agnitude -12 The full M oon

i agnitfude -5

enws [the brightest planet] atits brightest

i agnitude -1

Eirius and Cancpus [the two brightest stars)

i agnitude &

The dimmest cbjects visible with the naked eve

Wi agnifude 10

The dimmest objects visible with bincculars

Th e dimmest

i agnifude 25

objects
produce dwith a large telescope

on a Photagraphic plate
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observer.

¢ Age - As we get older, our refinas become
slightly less responsive. However this will only be
a few tenths of a magnitude. The effect of
experience is more important than the effect of
age.

¢ Alcohol - Alcohol depresses the dark
adaptation response.

» Nicotine - Cigarettes and other sources of
nicotine also depress the dark adaptation
response.

» Object Size - Extended objects (like galaxies or
nebulae) are often harder to see than objects
that appear to be poinfs of light (like stars) if
both objects have the same magnitude.

» Object Color - The limiting magnitude for red
objects is lower than the limiting magnitude for
objects of other colors.

Observing Sites

The first step in astronomical observing is selecting an
observing location. If you planning to observe bright
objects, such as planets, it may be best to pick a site
that is convenient, such as a place close to home. If
you are planning to observe dim objects you should
pick an observing site that maximizes your limiting
magnitude. It often helps to observe near the time of
the new Moon, so the Moon doesn't drown out the
light from dim objects. In many cases it is helpful if
there is a good horizon; such a locatfion will have few
obstructions such as hills, mountains, trees or
buildings. It is also a very good idea to abstain from
alcohol and nicotine before and during an observing
session.

The limiting magnitude at suburban locations is
fypically 3.5, and the limiting magnitude at dark sites
is typically 6.5. Experienced observers at very dark
sites have reported limiting magnitudes as high as 8.5.
Constellations

If you want to find your way around the sky, you need
to learn the constellations. Constellations are
groupings of stars created by astronomers. Many of
the modern constellations were borrowed from
constellations invented by ancient peoples. The
existing constellations are not always the best
groupings possible. There are many groupings of stars
that seem like they should be constellations, but are
not. Such groupings are called asterisms.

Which constellations are visible vary depending on
your lafitude, the time of day and the fime of year. In
general, at a given location, some constellations will
always be visible (they are called circumpolar), some
are visible part of the time, and some are never
visible.
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Cne way to learn constellations is to first learm a few
landmarks. The best landmarks vary depending on
time of night and the season, in the Northern Hami-
sphere the following are good choices:

Each landmark can be uwsed to locate other stars
andfor constellations. Srion s o constellation: how-
ever the Big Dipper, the Summer Triangle and the

Graat Square of Pegasus are asterisms. The indi
Season Season Landm ark
\VWinter Evening Butumn Morning [Orien
Spring EBwening Winter Mo rning Big Dipper
Summer Evening  [Spring Morning ?:;c:-r:wzlzr

. . Great Square of
Butumn Evening  [Summer Morning P 4

2gdEus

cated times are not the only times these landmarks
are visible; for example the Big Dipper is circumpolar
from most Morthemn Hemisphere locations, it is visible
at al times. Howewver spring evenings and winter
rmornings are the best time to use the Big Dipper a5 a
landmark. Az you learm the constellations, watch out
for astensms that lock similar fo constellations. If you
are not careful you will find the sky filled with "big
dippers" or "great squares." Try not to go by shape
alone.

Finding Your Way Around

To find your way around the night sky, you probably
will find a star chart helpful. You hove several
choices:

+  Asimple device called a planisphere shows
the bright stars and corstellations and can
be adjusted for different  sedgsons.
Planispheres generally show stars down o
magnitude 4.8, This can be helpful if vou are
starting to leam the constellations, but you
generally need more detail if you are locking
forspecific deep sky cbjacts.

«  Astronomy magazines often have star charts
that are walid for the current maonth, again
showing stars down to about 4.5,

«  Abrams planetarivm [at michigan State Uni-
versity] sells monthly star charts for a nominal
fae.

o« Star charts are available as books and come
in avarety of magnitude limits. If you are just
starting we recommend a book with charts
with magnitude limit 5. As you gain experk-
ence you maoy want to get more detailed
charts with magnitude limit & or higher.

o If you own a computer, you can purchase
programs that will produce star charts for any
time and arny location,  In most cases the
magnitude limit can be adjusted to suit spe-
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cific needs.

Star charts may be somewhat confusing at first. They
never look exactly like the night sky. However, this
confusion will disappear once you get used fo them.

* Most star charts have north up, east to the left
and west to the right; a mirrorimage of most
terrestrial maps. To align the chart to the night
sky, you need to find north. In the northern
hemisphere you can use the Big Dipper fo locate
Polaris, which is very close to due north.

» To estimate angles in the sky, the distance from
the horizon to the overhead point is 0 degrees
and your fist held at arm's length is approximately
10 degrees. Using these estimates, if you know
that it is 5 degrees from one star to another star,
you should be able to "hop" between the two
stars easily.

+ The sky appears to be a curved dome, but charts
are generally flat. This can be confusing if you
attempt to star hop from a star on one side of the
sky to star on the other side of the sky. This is less
of a problem if you star hop short distances.

* Unless you have an up to date chart from a
magazine or a computer program, there are
likely to be bright "stars" that appear in the sky,
but do not show up on the chart - they could be
planets or fransient objects such as comets.
There are several ways to tell the difference
between stars and planets. Stars tend to "twinkle"
and planets generally do not twinkle. This often
(but not always) allows you to distinguish stars
and planets. Planets are always found along an
imaginary line called the eclipfic. Mercury,
Venus, Mars, Jupiter and Saturn are all brighter
than any of the stars along the eclipfic.

« It is unlikely the limiting magnitude of the chart will
match the limiting magnitude of the night sky, so
the chart may show stars that are not visible in
the sky, or more likely, the sky may have stars that
do not appear on the chart.

* You may be tempted to bring a flashlight so you
can read star charts in the dark. However to
preserve your dark adaptation, it is best fo use a
light that is designed for astronomy: the best ones
emit a dim red light.

For more information:

* How to make a Planisphere (by Peter Alway). -
http://www-
personal.umich.edu/~dgs/alway/planisphere.htm

» For suggested books and magazines go to the
Lowbrow Astronomers Astronomy Bibliography;
Infroductory Texts. - http://www-
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personal.umich.edu/~dgs/lowbrows/biblio/intro.ntml

+ To obtain the Abrams Planetarium Sky
Calendar, go to Abrams Planetarium (Michigan
State University). -
http://www.pa.msu.edu/abrams/

The Planets

Venus, Mars, Jupiter and Saturn are easy to observe
with the unaided eye. Each planet is visible within a
fixed schedule. For a given evening, each planet
may be visible the entire evening, just part of the
evening, or not be visible atf all. This schedule doesn't
change by much over the course of an evening or
two, but will change over a period of weeks or
months. Over the course of the year, each of these
planets will be visible at least part of the time. It is not
possible to see any detail on these planets without a
telescope.

Whenever Venus is visible, it is much brighter than
anything in the sky with the exception of the Sun and
Moon. Mercury, Mars, Jupiter and Saturn are brighter
than anything other than Venus, each other, the Sun
or Moon, Sirius and Canopus.

There are several things you can nofice if you observe
planets over an extended period of fime. Some
planets display noticeable changes in brightness over
the course of time. This is particularly true of Mars, but
changes can be observed in other planets. All
planets move relative to the background stars, but
Mars, Jupiter and Saturn will occasionally appear to
go info "retfrograde" motion. They normally move in a
preferred direction, but occasionally they reverse
direction, move in that direction for a time, reverse
direction again and move in their preferred direction.
While Mars, Jupiter and Saturn all have satellites
(moons), only the four brightest satellites of Jupiter are
bright enough to be seen with the unaided eye.
However even these satellites are very difficult to
observe in practice (without binoculars or a
telescope) since they almost always get lost in
Jupiter's glare.

To observe Mercury, you must plan ahead. The best
opportunity to observe Mercury is when it is close to
maximum elongation (that is, the planet appears at its
highest point in the sky). It also helps to observe from
a location without obstructions (such as buildings,
frees, hills or mountains) in the direction of the Sun.
Given the right conditions Mercury will be very bright
and can be seen with the naked eye.

When Mercury is visible, you have only a short period
of time to observe it. Sometimes Mercury is visible in
the evening in which case you have at most 30
minutes after sunset to observe the planet before it
sets. At other times Mercury is visible in the morning.
You will be able to see Mercury 20-30 minutes before
sunrise.
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Uranus is bright enough to be seen with the unaided
eye, but appears as a dot of light that can be very
difficult to distinguish from nearby stars. Neptune and
Pluto are too dim to be seen with the naked eye.

On occasion a planet passes in front of a star, such
an event is called an occultation. Occultations can
be predicted in advance and are easy fo observe if
you plan ahead.

It is often possible to see planets during the daytime.
The frick is fo know exactly when and where to look.
Venus is the easiest to locate, other planets are
harder.

For more information:

* General information about currently visible
planets and other naked eye events can be
found at Star Hustler (Jack Horkheimer: Director
of the Miami Planetarium) -
http://www.starhustler.com/

e and at Abrams Planetarium (Michigan State
University). - hitp://www.pa.msu.edu/abrams/

* Information about occultations can be found
at the International Occultation Timing
Association. - http://www.lunar-
occultations.com/iota/iotandx.htm

The Sun

Several solar phenomena are visible with the naked
eye, but it can be dangerous to observe them. If you
do not have proper eye protection you may suffer
permanent eye damage. It is even more dangerous
to observe these phenomena with binoculars or
telescopes unless a proper solar filter is used. These
phenomena include sunspofs, solar eclipses, Mercury
fransits and Venus tfransits (a transit is where a planet
passes between the sun and the earth, the planet
can be seen as a black dot on the sun's disk).
Observing sunspofts is relatively easy. During solar
maximum, which occurs once every 11 years,
sunspots are usually quite numerous. Af such times, if
you have proper eye protection, it is easy to see
sunspots (no magnification is needed). At other
times, there are generally very few sunspots visible.
Observing eclipses and transits require planning
ahead. Eclipses and fransits occur infrequently, and a
given eclipse or transit will only visible from some parts
of the earth. In a given year there may be as few as
two solar eclipses or as many as five, however they
are not necessarily total (they may be partial) and
they are not necessarily visible from a convenient
location (for example, some eclipses are only visible
from Antarctica). Transits of Venus occur
approximately twice a century. Transits of Mercury
occur about 13 times a century.

A number of phenomena are created by light from
the Sun interacting with the atmosphere. These phe
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nomena include rainbows, haloes, solar pillars, cre-
puscular rays, coronas, sundogs, glones and the
areen flash [observing these phenomena is safe).

For more information:

+ The article "Three Rising suns," by Christopher
Sarmecki, Februgry, 1999 - hittpesf Anvea-
personal.umich.eduf~dgsflowbrowsf
reflectionsf/csameckid.html  contains more
information on daytime selar phenomena.

s  MASA: Solar Eclipse Home Page. - httpedf
sunearth.gsfe.nasa.gov feclipsefe clipse.html

The Moon

The first thing you wil notice about the Moon is that it
changes phase over the course of ifs 29 1/2 day cy-
cle. The phases are listed below [this shows the num-
bear of days info the oycle and the pericd of time
during which the Moon is visible, These times are ap-
proximate and do not toke into account daylight
savings time orvariations due to longitude).

1 day  New Moon ot visible

4 days  [Waxing Crascent B AM to 10 PM
7 days  [First Quarter 11 At to 1 AR
10 days [Waxing Gibbous 2 PW o 4 AM
14 days Full oon 5 Pl to T AN
18 days [Waning Gibbous B PM to 10 ARl
22 doys [Last Quarter 11 Pt 1 PR
26 days [Waning Crescent |2 AM to 4 Pi

You will note the Moon is visible during daytime hours
a significant fraction of the fime.

The crescent Moon points to the position of the sun
(except during the new Moon, when the Moon is not
visible, and during the full Moon, when there is no
crescent). The Moon often appears to point slightly
above or below the Sun, but this is an optical illusion.
It really does point to the Sun.

You may have heard that the same part of the Moon
always point to the Earth and half the Moon can
never be seen. This is only partly true; due to a
phenomenon called libration you can see 59 of the
moon provided you observe over a period of fime.
The Moon wobbles very slowly when it orbits the Earth,
and this wobble is noticeable if you compare the
edge of the Moon day after day for a month or so.
With even a causal look at the Moon, you can see
maria (which are lowlands and dark colored), terrae
(which are highlands and light colored) and the
terminator (the line between the dark part and the lit
part of the Moon). Features that are harder to see
include craters and mountain ranges. Despite what
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you might think, the full Moon is not the best time to
look for lunar features. Maria and terrae are easiest fo
see during the full Moon, but craters and other
features are easier to see when the Sun is low in the
lunar sky as seen by that feature. In other words it is
best to observe the Moon at several different phases;
particularly first quarter and last quarter. Lunar craters
are generally too small to be seen without optical aid,
however there is one mountain range which can be
seen with the naked eye. |If you look just after first
quarter, the mountain range Apennines can be seen
as irregular section of the ferminator (which is normally
a smooth arc).

Lunar eclipses occur when the Earth passes between
the Sun and the Moon. In a given year there may be
as few as two lunar eclipses or as many as five. Some
of these are partial eclipses and some are total. On
occasion the moon passes in front of a planet or a
star, such an event is called an occultation.
Occultations can be predicted in advance and are
easy to observe if you plan ahead.

For more information: - See Peter Alway's Lunar Eclipse
Page - http://www-
personal.umich.edu/~dgs/alway/lunareclipse.htm.
For more information about lunar eclipses.

¢ The International Occultation Timing
Association - htftp://www.lunar-
occultations.com/iota/iotandx.hfm gives
information about lunar occultations.

Asteroids

Asteroids are small bodies, most of which are in orbits
between Mars and Jupiter. All are faint.

The best time to observe asteroids is at opposition,
when they are the brightest. If it is visible at all, an
asteroid will be visible only as a dot of light that is
difficult to distinguish from nearby stars. Of the
hundreds of known asteroids, Vesta is the easiest to
observe and will sometimes be visible to the naked
eye. Experienced observers at very dark sites may be
able to see asteroids in addition fo Vesta.

For more information see the IAU: Minor Planet Center.
- http://www-
personal.umich.edu/~dgs/alway/lunareclipse.htm.
This site describes many asteroids that are not naked
eye visible, pay attention to the magnitudes listed on
this site.

Comets

Some comets are short-period comets, that is they
return after a set period, which can be as short as
three years or as long as 200 years. Any comet with a
period longer than 200 years is not considered to be
short period. The best known of these comets is
Comet Haley, which returns every 76 years. Many
short-period comets are known, but not all comets
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are short period. New comets are continually being
discovered. Most newly discovered comets are not
short period; they will not return for hundreds or
thousands of years.

Comets generally spend most of their time far away
from the Sun. They are close to the Sun for a relatively
short time, but this is the only tfime they are easy to
observe. New comets are often detected far from
the Sun when they are quite dim. Usually such comets
are getting closer to the Sun, if so they can be
expected to get brighter over time. Astronomers
often make predictions about how much brighter
these comets will get, but such predictions are
frequently wrong. Comet Kohoutek in 1973 was much
dimmer than predicted, Comet West in 1975 was
much brighter than predicted.

At any point in fime, over a dozen comets can be
seen through telescopes; however most are not
naked eye visible. Comets that have bright easily
visible tails occur roughly once every 10 years, comets
that are naked eye visible with small fuzzy tails are
somewhat more common. Comets have at least two
tails, a dust tail and an ion tail. The dust tail is the
easiest to see, the ion tail is visible only in some very
bright comets. When it is visible, the ion tail is oriented
at a slight angle to the dust tail and is blue in color.

For a list of comets that are currently visible, see the
Jet  Propulsion Laboratory's Comet Page. -
http://encke.jpl.nasa.gov/. Note: most of the comets
listed on this page are too dim to be seen without
opfical aid; pay attention to the magnitudes of the
listed comets.

Interplanetary Dust

Dust within the solar system can reflect light from the
Sun, and this reflected light can be seen from a dark
site. Zodiacal light is a soft glow that is usually
friangular in shape. There are two areas of zodiacal
light, one in the east and one in the west. They are
easier to see in winter. The zodiacal band is a band of
light that joins the two areas of zodiacal light, but it is
very difficult to see. An oval shaped section of the
zodiacal band, the Gegenshein often is bright enough
fo be seen even when the zodiacal band itself cannot
be seen.

Avurorae

Aurorae are bright lights visible at night caused by
electrons entfering the earth's upper atmosphere.
Aurorae in the Northern Hemisphere are called
Aurorae Borealis or Northern Lights. Aurorce in the
Southern Hemisphere are called Aurorae Australis or
Southern Lights.  Aurorae are more frequent the
nearer you are to either the North Magnetic Pole or
the
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Zouth Magnetic Pole and are more frequent near
the time of the solar maximum. Scientists have been
somewhat successful [but not perfect] at predicting
when aurorae will occur.

For more information, see the University of Alaska:
Aurora Infarmation and Images. - httprffencke.jpl
nosaL Qo

wete ors

Cnoany clear night you can expect to see a number

of meteors.

meteors are sometimes incorrectly

called "shooting stars”. The number you will ses 15 af-
fected by several factors.

The limiting magnitude. If the limiting magnk
tude iz reduced by 1. this wil reduce the
number of meteors visible by a factar be
tween 2 and 3. If the limiting magnitude &
recduced by 2, this will reduce the number of
metaors by a factor between 4 and 2,

Time of day - mMeteorns go through a divmnal
cycle with a minimum ot & P and increcs-
ing to a maximum at & Am. Of course you
can't see meteors in daylight, but thiz cycle B
one factor in the number of meteors you wil
seewhen itis dark.

Time of year - There iz an annual cycle of me-
teors.  There tend to be fewer meteors in
warch than there are in September.

mMeteor showers - On certain days in the vear,
the background rate of meteors incregses,
sometimes dramatically.  For example be
twreen August 10-18, the Pereid meteor
shower produces an elevated number of
meteors.  The Pemeld shower i3 rather relr
able. Every year they produce similar nume
bers of meteors. Gther showers such as the
Leonid Shower, on Movember 17, can pro-
duce huge numbers of metecr some years
and only moderate numbers other years,
Each meteor shower has a radiant. Meteos
from the shower appear to ‘radiate’ from this
point. During a metecr shower, the number
of meteors seen i highest if the radiant &
high, preferably near the overhead point.

A few meteor showers, such as the Leonids,
are only active for o pericd of a few hous
each year. Insuch cases. observers in some
parts of the waoldd might see a lot of activity,
but observers in other parts of the world wil
not. While some aspects of Leonid actimiy
are known® it tends to follow a 33 year cycle,
atternpts to predict the exact time of maxk
mum Leonid activity have been wrong in the
past., Howewer, some sciantists believe that
Leonid predictions are meore accurate now,
In 1999 one scientist gove o prediction that
weas within o few minutes. We will see over
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the next few years if Leonid predictions are more accurate.

If you plan to observe meteors, your best bet is to wait for a
major shower, such as the Perseids. You can attempt to
observe any night of the year, but you may observe for a long
fime and not see anything. It is best to bring a chair, anything
else you need to be comfortable, perhaps warm clothing, sit
back, relax, and watch. Typical non-shower observation rates
at midnight at a dark sight during March are zero to 3 per hour.
Typical observation rates during September, midnight at a dark
sight, are 8 to 10 per hour.

With a simple radio (in the United States use an FM radio) it is
possible to detect the presence of meteors. This can be done
during the daytfime or nighttime, when it is clear or when it is
cloudy. You may want to consider trying this if it is overcast
during a meteor shower.

For more information

e Look at Astronomy Reference
http://astronomer.net/meteor.html, by fellow Lowbrow
Reid Travis for a list of meteor showers. The International
Meteor Organization. -
http://astronomer.net/meteor.html

Artificial Satellites

There are thousands of man-made satellites in orbit around the
Earth. Some are too dim to be seen with the unaided eye.
However others can easily be seen if you know when and
where to look. In a given evening, you can expect to see
several satellites. They appear as dots of light that slowly move
across the sky.

For more information see "What Satellite is Thate" by Christopher
Sarnecki, June, 1999. - http://www-
personal.umich.edu/~dgs/lowbrows/reflections/csarnecki.5.html
Galaxies

The universe is composed of billions of galaxies. If you go
outside at night, aimost all the objects you can see with the
unaided eye are within our own Milky Way galaxy. There are
four exceptions:

¢ M31, The Andromeda Galaxy - Easy to see from a
relatively dark site.

* The Large Magellanic Cloud - Easy to see, but only from
the Southern Hemisphere.

* The Small Magellanic Cloud - Easy to see, but only from
the Southern Hemisphere.

« M33, The Pinwheel Galaxy - Few naked eye observations
have been reported, most from experienced observers at
very dark sites. M33 is very difficult to see without optical
aid.

Our Galaxy, the Milky Way, can be seen from any reasonably
dark site as a band of light that extends across the sky.
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Stars

In general all stars vary slightly in brightness over time.
Most of these changes are insignificant, however
some stars vary noticeably in brightness. The maijority
of these so-called variable stars change in brightness
over a period somewhere between a few hours and a
year. A few such stars can be seen with the naked
eye. If one is careful, persistent, and patient, it is
possible to track the variations of these stars. In some
cases the star is visible during part of its range and not
visible during the rest of its range.

Two types of variable stars, novae and supernovae,
change brightness dramatically and unpredictably.
Novae will increase in brightness from 7 to 16
magnitudes over a day or two and then decrease in
brightness slowly over the next several months. Novae
bright enough to be seen with the naked eye occur
once every few years. Supernovae increase in
brightness over 20 magnitudes in the span of a few
days and then decline slowly over the next few years.
Bright supernovae are rare. Over the past 400 years,
there have been only three naked eye supernovae,
one in the year 1604, one in 1885 and one in 1987.
Both novae and supernovae are unpredictable. It is
possible to locate a previously undiscovered novae or
supernovae with persistence and luck.

The color of stars is easily observed. Color is directly
related to the star's temperature. The coldest stars are
red; the hoftest stars are blue-white. Stars with
infermediate temperatures can be orange, yellow or
white. It is easy to tell the color of bright stars, but
difficult fo tell the color of the dimmer stars. Dim stars
often appear white even though they may be red or
blue or some other color.

Many of the points of light that appear to be stars are
in fact double stars or even triple or quadruple stars. In
a few cases, it is possible to "splif" these stars (that is
observe the different components) with the naked
eye.

In some cases, stars can be found in large groups
called "clusters." There are two types of clusters,
globular and open. There are a few globular clusters
and a few open clusters visible with the naked eye.
For more information:

* The American Association of Variable Star
Observers - http://www.aavso.org/
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posts information about variable stars and lists of newly
discovered novae. Stars listed with magnitudes greater than 6.5
will be difficult to see with the naked eye.

* A list of naked eye clusters can be found af The National
Deep Sky Observers Society (Observing the Deep Sky with
the Naked Eye). - http://www.aavso.org/

* For alist of naked eye double stars, see "Observing Naked
(or I got 5.5 arcmins resolution),” by Christopher Sarnecki,
October, 1999 (in part) and January 2000 (in part).

Nebulae

Nebulae are areas of gas within the galaxy. Some nebulae
(emission, reflection and planetary nebulae) either glow or
reflect light from nearby stars; many such nebulae can be seen
from the earth. Other nebulae (dark nebulae) do not glow, but
can be detected because stars cannot be seen through them
(these nebulae are opaque and starlight cannot pass through
them). A few nebulae are visible to the unaided eye.

For more information see The National Deep Sky Observers
Society (Observing the Deep Sky with the Naked Eye).
http://www-
personal.umich.edu/~dgs/lowbrows/reflections/csarnecki.6.html
Binoculars and Telescopes

After gaining experience with observing with the naked eye,
the next step is to atfempt observing the same objects with
binoculars. Many objects that are barely visible with the naked
eye revedadl a lot of detail when observed through binoculars. In
addition, binoculars increase the number of objects you can
see.

After gaining experience with binoculars, you may feel ready to
purchase a telescope. Keep in mind that many people who
purchase a telescope on impulse, are subsequently unhappy
with their instrument. To avoid this, take your time when
deciding to buy a telescope.

References

For a list of the reference materials used to produce this guide,
see the University Lowbrow Astronomer's Book List. -
http://www.cismall.com/deepsky/eye.html
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@ Places and Times:

Dernnizon Hall, alze known asz The Unneersity of Michigan's
Phyzice and Astronomy building, iz the zite of the mornthhy
mesting of the Unkersity Lowbrow Astronomerz. [t iz found
ir Ank Arkor on Church Strest abeut one bBlock neorth of
South University Awenue, The mesting iz held in room G057
Mionthly mestings of the Lowbrows are held on the 3rd Fri-
day of 2ach month at 730 PM. During the summer months,
and when weather permitz, a club obzerding zession at
Feaack tMaountain will follow the mesting.

Certer Gale
Padip  Mormally
Tekscopz  chsed)
L]

£ [

e

Fith

Mnch
Mchialh &
Telestops

Stinchiield
Woods

South Gale
‘Opanor
Jpen havse nighls)

0% miles )

o mil HJdsen

1 miles Hils
Metoperk

Peach Mountain Okbserraterny is the home of The Univeraity
of Michigan's 25 meter radio telescope az well as the Uni-
wearsity's Mohath 24 inch telescope which iz maintained by
the Lowkbrowsz, The cheervatery iz located nothwest of Deaw
ter, The entrance iz on Meorth Teritonal Road, 1.1 miles west
of Dexter-Pickhey Road. Asmall maize-and-blue sign marks
the gate. Folow the grovel road one mile to o parking
ared near the radio telescopes. Walk dlong the path be-
tweaen the two fenced in areas [about 300 feet] to reach
the Mohath telezscope building.

Public Star Parties:

Puklic Open HouvsefStar Parties are held on the Saturdoy
befere and after each new Moon at the Peach Mo untain
Chkservatory. Star Parties are canceled if the sky iz cloudy
at surzet or the temperature & below 10 degreez F. Call
430-4514 for a recorded meszage on the afternoon of a
scheduled Star Pady o check on the status. Many mem-
bar: bring their telescopess and wvisitor are welcome to do
likewize. Peach Mountain iz home o milion: of hungn mos-
gquitoss - bring insect repellent, and it dees get cold at night
zo drezz warmby |

Amateur Telezcope Making Group meats monthly, with the
lecation retating ameng membears houzes. 52 the calen-
dar on the frent cowver page for the time and  lecation of
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-y
}‘:j-‘? next meeting.

7 Membership:

Memberzhip dues in the Univeraty Lowhbrow Agtronomers
are $20 peryear for individuals or families, and $12 pervear
for students and senior [age 535/4). Thiz entitles vou te the
manthly REFLECTIOMNS newsletter and the use of the 24"
Mchiath telescope [aftersome training). Dues can be paid
to the club treazurer Dowg Scobel ot the monthly meeting
or by mail at the address:
T42awWedgewood Drive

Saline, bl 481 75

Magazines:

Member: of the University Lowbrow Agtronomers can get g
dizcount on these magazine svbscriptions:

Sky and Telescope: $29.25 [/ vear

Astronarmy: F29.00 7 vear

For more infermation contact the cluk Treazurer. blembears
renswing subzchnplions are reminded te send vour renawal
notice along with vour chack when applving through the
zluk Tregswrer. Make the check pavakle te "Uni ersity Low-
brow Astronomers”.

AN
Newsletter Contributions:

Membker: and [hoen-membears) are encowraged to write
abkout any aztronomy related topic of interest. Call or B
mdil to Newsletter Editors at:

(743174l -1673 Bfnberg@acl.com
[734)426-5772 chrizandi@acl.com

Bearrard Friberg
Chriz Sarnecki

to diecuss length and format, Anncuncements and articles
E are dus by the first Friday of 2ach month.
Telephone Numbers:
President: Mark Deprest [F34)862-3719
Wice Presidents: Lorna Simmens [/34)525-5731
Diarve Srveder [A34)747-6537
Paul Walkowski [734)682-0145
Treazsurer: Doug Scobel [F341429-4754
Obsersatory Director: Bernard Friberg [734)7a1-1675
Mews|atter Editers: Chriz Sarnecki [724)426-3772
Bernard Friberg [734)7a81-1873

kevholders: Fred Schekor [A34)425-2363
Mark Deprest [734)662-5719

Lowbrow's Home Page:

bt foewens gztro lsa.umich.e duflowbrovws html

Danve Snyder, weabmaszter
it foonnn-perronal umich.eduf~dgsflowlk rons,
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MOIlthly dark purple

Meeting vty foint orange
purple-orangs yellow

May 19, 2000, at Upper 143 :

730 pm of halo AR
Room 130 Dennison solar

Hall willar
Physics & Astronomy i
Building '

The University of ' . Sun -
Michigan \ ground cegrees
Club stAkHaG 22 degress 10 degrees l

3 Janugsy 8, 1992, 8:30 - 8:45 am

EleCtlons Mew Center, Detroil, Michizan

!

. Weather: cold, 8- & degrees F,
o It's traditional to elect

clearwith hoze at lower elevs,
those members whom obearer C. Samecki

choose to be absent to

Officer positions.

E.
AL

UNIVERSITY LOWBROW
ASTRONOMERS

3684 Middleton brive
Ann Arbor, Michigan

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

Check your membership expiration date on the
mailing label !



