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Preface

The purpose of this book is to help you become better acquainted with the night sky and to incite
you to want to learn more about this part of our universe. Astronomy began thousands of years ago when
ancient people looked up and wondered about the movements in the heavens. Without telescopes or even
binoculars they established the constellations, understood the motions of the stars, the dance of the planets,
and even predicted eclipses. We still use their names for most of the constellations and sometime recall the
stories they told.

Much pleasure is derived from learning to name the constellations, bright stars, and watching the
progression of the seasons. With this knowledge add binoculars and a telescope to view far off galaxies,
dense globulars, exploded stars, not to mention the planets and the moon.

Using This Atlas

This atlas is meant to be used with a red light and binoculars under the sky. It is divided into
sections of the sky such as the Summer Triangle and Winter Hexagon. Plan your first night. Choose your
season and read through the descriptions and objects you can see. Note the initial paragraphs for each
section that gives easily identified objects such as the Big Dipper or Orion’s belt to start with. Start
developing your map memory by memorizing some of the key stars names and constellations. Note the
objects you would like to view with binoculars. 'When out under the night sky, trace out the constellations
and asterisms (i.e. Summer Triangle). Start logging the objects you see especially with binoculars.

This atlas includes primary stars for the constellations and enough dim stars to use binoculars to
find the objects listed. It’s purpose is to help you learn the constellations and bright stars. Learn to star hop
to interesting objects including the Messier objects. It is broken into areas of the sky chosen by the stars
instead of typical sections of maps based on Right Ascension and Declination. You’ll find when you know
the stars it will be much easier to use the more comprehensive atlases.

The dates given for each chart reference culmination about 9 pm. Culmination is when a star
crosses the Meridian. The meridian is a line drawn from due north to due south, representmg the highest
altitude for every star.

Basic Sky Motions

The stars rise in the east and set in the west. For the northern hennsphere the farther north the stars
are, the longer they stay up. That is why the days are longer when the sun is in the northern part of the
ecliptic. The planets, sun, and moon move in the plane called the ecliptic. If you see a sojourner near the
ecliptic it is most likely a planet.

Bayer Designation

In 1603 Johannes Bayer used Greek Letters in his star Atlas Urananometria to s1gmfy the bright
stars in a constellation. He used Alpha for the brightest star, Beta for the next brightest and so on. With
no precise measurement techniques, changing stars, etc. this is not always true. For example in 30 of the 88
modern constellations “Alpha” is not the brightest star and in several there is no alpha star when more
modern constellations have been created.

Symbols Name Symbol Name Symbol Name Symbol Name
Aa alpha ®0 theta Oo omicron Xyx  chi

BB beta It iota IIn pi Yy psi

Ty gamma Kx kappa Pp rho Qo omega
A% delta A lambda Y og sigma

Ee epsilon Mp mu Tt tau

Z zeta Nv mu Yv upsilon

Hn eta 2&  xi ®o phi




Maps and Constellations

1. Circumpolar

Ursa Major, Ursa Minor, Cassiopeia, Cepheus, Draco, Camelopardalis

2. Winter Hexagon

Taurus, Auriga, Orion, Gemini, Canis Major, Canis Mmor Monoceros,
Lepus, Puppis, Eridanus

3. Virgo Cluster

Virgo, Coma Berenices

Bootes, Virgo, Leo, Canes Venatici, Ursa Major

4. Spring Diamond
5. Spring Diamond
Extended

Corona Borealis, Leo Minor, Lynx, Cancer, Corvus, Crater, Hydra, Libra,
Sextans

Summer Triangle

Lyra, Cygnus, Aquila, Scutum, Vulpecula, Sagitta, Delphinus, Hercules,
Lacerta

Summer Ecliptic

Scorpius, Sagitarius, Ophiuchus, Serpens Caput and Cauda, Corona
Australis

Pegasus, Perseus, Andromeda, Pisces, Cetus, Triangulum, Aries,

6
7
8. Fall Square
9. Watery Ecliptic

Capricorn, Aquarius, Pisces Austrinus, Equuleus

Star Magnitudes

The brightness of a star is referred to as it’s magnitude. Apparent magmtude is the
brightness of the star as seen by an observer on earth. Absolute magnitude is the standard
brightness of a star if it were 10 parsecs or about 32.6 light years from earth. This document
discusses apparent magnitudes only.

The magnitude scale we use was developed by either Hipparchus or Ptolemy about 2000
years ago. Vega is the standard zero magnitude star and the dimmest stars we can see without
optical aid are about 6 magnitude (on a dark, clear moonless night out of artificial lighting).

. Make an effort to learn the 1* magnitude stars and important 2™ magnitude stars.
Following is a list of the top 26 stars and their magnitudes.

Bayer Dist Bayer Dist
Name Mag . | Designation | (LY) Name Mag Designation | (LY)
1 Sirius | -1.46 o CMa 8.6 14 | Aldebaran .85v a Tan 65
2 |- Canopus -0.72 | aCar 310 15 | Spica 1.04 o Vir 260
3 |Alpha 4 597 | aCen 44 16 | Antares 1.09v | «Sco 600
Centauri
4 | Arcturus —0.04v | aBoo 37 17 | Pollux - 1.15 B Gem 34
5 | Vega 0.03 o Lyr 25 18 | Fomaihaut 1.16 o PsA 25
6 Capella 0.08 o Aur | 42 19 | Deneb 1.25 a Cyg 2600
7 | Rigel 0.12 B Ori 860 20 | Beta Cru 1.3 B Cru 350
8 | Procyon 0.34 a CMi 11 21 | Regulus 1.35 a Leo 77
9 | Betelgeuse | 042v | aOri 640 22 | Adara 1.51 g CMa 430
10 | Achernar 0.50 o Eri 140 23 | Castor 1.58 o Gem 52
WiBeta o6 |BCen 350 | |24 | Shaula 162 | %Sco 700
. Centauri
12 | Altair 0.77 a Aql 17 25 | Bellatrix 1.64 v Ori 240
13 | Alpha
Crucis 77 a Cru 320 26 | Elnath 1.68 B Tau 130
v Variable Star
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Circumpolar Chart—North

In the northern hemisphere we are very fortunate to
have a star close to the pole. All stars rotate around
the North Star (Polaris) because of the rotation of
the earth. When the Big Dipper is up it is easy to
find the North Star using Alpha and Beta, the
pointer stars. When not up, Cassiopeia is up and

~ while there are no pointers, it is easy to establish a
relationship between Cassiopeia and the North
Star.

Orientation: At9 pm in the evening find the cur-
rent date around the edge of the chart. Put this at
top of chart for correct orientation of chart to sky.
Subtract one month for each 2 hours before nine’
and add one month for each 2 hours after nine.

The Big Dipper

The Big Dipper asterism is part of the constella-
tion Ursa Major. Actually the dipper is a cluster
with most of the stars moving with one another.
See the Spring Diamond Extended for the rest of
Ursa Major including some Messier’s.

Mizar & Alcor was an ancient test of eye sight for
the Arabians if they could see both. Mizar the
brightest is actually a beautiful double through a
small telescope.

M40 is a double star. Messier added it to his cata-
log when searching for a Nebula recorded by Jo-
hann Hevelius. Sep 51.7° Mag 9.6 & 10.1.

MS81 Bode’s Nebula is a spiral galaxy visible in
binoculars. '

M832 the Cigar Nebula companion of M81 is an
edge on spiral.

M97 the Owl Nebula is a planetary nebula that
displays its Owl Eyes through a 10” Scope.

M101 the Pinwheel Galaxy is a spiral galaxy visi-
ble in Binoculars.

M108 is an edge on Barred Spiral Galaxy best
viewed through a scope.

M109 Messier 109 is a barred spiral galaxy about
magnitude 11 southeast of the star Phecda (y UMa).

Camelopardalis the Giraffe

An inconspicuous constellation created in modern
times. Has a few stars shining at 4th magnitude.
HRR3 nice binocular string of stars called Kem-
ble’s Cascade.

Cassiopeia the Queen

Distinctive W shape in the Milky Way. Located in the
Milky Way it is a fine area for sweeping with binocu-
lars.

Gamma Cas is an eruptive variable star, whose bright-
ness changes irregularly between +2.15 mag and +3.40
mag. It is the prototype of the class of Gamma Cassio-
peiae variable stars. The apparent magnitude of this star
was +2.2 in 1937, +3.4 in 1940, +2.9 in 1949, +2.7 in
1965 and now it is +2.15.

M103 is a distant open cluster that is about magnitude
7.5 visible in Binoculars.

M52 is another distant open clust of about magnitude 7.

Cepheus the King
Shaped like a house and not as bright as Cassiopeia, Ce-

- pheus was Cassiopeia’s husband and Andromeda’s fa-

ther.

Delta Cephei is the star an important class of variable
stars is named after. The period of Cepheids can be di-
rectly related to their brightness. Cepheids are used to
determine the distance to star clusters and other galax-
ies. Delta Cephei varies from 3.5 to 4.4 over a period of
about 6 days. Close stars for comparison show magni-
tudes like 42 (without decimal). . Use these to estimated
Delta Cephei’s brightness.

Mu Cepheus is known as Hershcel’s Garnet Star. It is
one of the reddest stars visible in binoculars. It varies
from 3.4 to 5.1 over a period of about 730 days. Note
comparison stars shown on map. ' '

Draco the Dragon

Fun to trace out with it’s head near Hercules.

Thuban was the North Star when the Pyramid’s were
built about 5000 years ago.

M102 the Spindle Galaxy is an 11th magmtude spiral
or lenticular galaxy. Best viewed through a scope.

Ursa Minor the Lesser Bear

The Little Dipper requires dark skies to see all 7
stars. The star at the end of the handle is Polaris the
north star.

Polaris the North Star is a 2nd magmtude star.
Through a scope it has a dim companion. Located
close at the North Celestial Pole it stays stationary.

" Perseus

See Perseus on the Fall Square Chart
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Star Hopping the Messiers
in the Virgo Cluster

The Virgo cluster lies between Denebola and Vinde- |

m;atnx Before tackling with a scope (8” Minimum

with dark skies), use binoculars to familiarize yourself '

with the field.

Find the little arrow with Rho Virgo at its center just
west of Vindemiatrix. Starting there follow the arrow,
bearing to the right to find the two bright stars on the
west side of the Messiers (near M98 and M85).
will be working this area.

Starting with the arrow find M59 and M60, move to

You

M58 then up to M89 and M90. Now using th,esc galax-~ .

ies move to M87, then M84 and M86 in the same field.
Move back to the east through some other galaxies
(Markarian’s Chain) to pick up M88 and M91. Now

move on to the two stars on right side of field and pick S

up M99, M98, M100, and M85. Star hop to M49, M61,
and M64 to complete galaxies in Coma Berenices and

Virgo. Don’t forget to look at the Globular M53 while
your in the area.

Markarian’s Chain includes M86 and M84 middle right and M87 lower left. A pair of

galaxies known as “The Eyes™ is to the left (east) of M86. Photo by Wade Van Arsdale
Central Arkansas Astronomical Society. Taken with .....
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Summer Ecliptic
Visible July to Oct in the evenings
This area of the sky contains more bright Messier ob-
jects that any other. See how many you can see with
Binoculars. Start by locating bright Antares in the
south. For most northern hemisphere observers the
summer ecliptic is low in the south.

Ophiuchus the Serpant Bearer

Large constellation easy to trace out with a lot of bright
stars. It contains about 21 degrees of ecliptic while
Scorpius as the Zodiac representative only has about 6
degrees.

M10 and M12 are 7-8 mag Globulars in the same bin-
ocular field. Through a telescope note their different
concentricities.

| IC 4665 Beautiful open cluster in Binoculars or Tele-
scope. About 1400 light years away

M107 8th magnitude Globular.

MG62 8th mag Globular. Highly concentrated in scope.
M9, M14, M19 8.5—9th mag Globular Clusters diffi-
cult with small binoculars.

Rho Oph Triple star near the Antares. Mags 5.1,7. 3
6.8. 150” and 156 seperation

Poniatowski’s Bull Constellation formed in the middle
ages but now part of Ophiuchius. Taurus Poniatovii
(Latin) named for it’s similarity to the Hyades in Tau-
rus. Barnard’s Star the closest star visible in the

§ northern hemisphere is just west of the western star at

| top of the V. Asterism naked eye or binoculars.

y Serpens Caput and Serpens Cauda

Separated by Ophiuchus are the serpents head (Caput)
and serpents tail (Cauda).

MS5 in Serpens Caput. Concentrated center. Easy in
binoculars North of B Libra. Rival to M13 with same
scope and magnification. Also shown on Spring Dia-
mond Extended Chart.

M16 the Eagle Nebula in Serpens Cauda Just north of
§ M17 and M18 in Sagitarius. Star forming region con-
' taining an open cluster formed from the Nebula. Easy
in Binoculars. Very interesting in a telescope espe-
cially with a nebula filter.

Corona Australis the Southern Crown
Distinctive circlet of 4th and 5th magnitude stars just
south of Sagittarius. The ancient Greeks saw it as a

| wreath.

Scorpius the Scorpion
Outstanding constellation with Antares at the heart of
the Scorpion. At the end of the long winding body note
the stinger with Shaula, one of the brighter stars, falling
just under 1st magnitude.

Antares, a red supergiant, is the 15th brightest star and
470 light years away. It’s name means Anti Mars
named that because it has a similar red hue. Antares
along with Aldebaran, Regulus, and Spica is close to
the ecliptic being passed or occulted by the moon or
planets.

M4 Bright loose globular cluster near Antares.

M7 the brightest open cluster in Scorpius. Easily na-
ked eye between Shaula and teapot of Sagitarius.

M6 the Butterfly Cluster. A very bright open cluster
north of M7. _

M80 bright globular cluster halfway between Antares
and Beta Scorpius.

Omega Sco Double Star 4.0 & 4.3. 877" Sep

Zeta Sco Double Star 3.6 & 4.7 391” Sep

Mu Sco Double Star 3.1 & 3.6 347 Sep

Sagittarius the Centaur also Archer

The teapot asterism is the best way to see Sagittarius.
The teapot seems to be pouring milk down the Milky
Way. Looking at Sagittarius you are looking toward
the center of the galaxy. Many bright deep sky objects.
M8 the Lagoon Nebula. Very bright diffuse nebula
with an open cluster in the foreground. Look for the la-
goon in a scope. '

M20 the Trifid Nebula. Just north of M8 maybe in the
same binocular field of view (FOV). Again an Open
Cluster in the foreground. Ina scope the nebula divides
into three parts.

M21 is a very bright open cluster just north east of the
trifid in the same binocular FOV.

M22 very bright globular Brighter and larger that M13.
M28 a fine globular through a telescope. :

M25 a very bright open cluster that contains the Bin-
ocular Variable U Sgr.

M24 Small Sagittarius Star Cloud. Naked eye object.
M23 Large rich naked eye open cluster.

M18 Open cluster. Looks like a haze in 7x35 binocu-
lars, but resolvable in scope.

M17 the Omega Nebula. Named by William
Herschel, bright nebula that resembles a swans neck.
M54 8th mag Globular.

M55 Nice 7.5 mag Globular

Mé69, M70, M75 are 9th mag Globulars and low in sky
will be difficult for small binoculars.
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Fall Square—Square of Pegasus

An important asterism for orienting both in the sky
and on land. Leads you to the realm of the Titans—
Clash of the Titans with Perseus, Pegasus, Andro-
meda, and of course the monster (Cetus). Use the
Eastern leg of the triangle to locate Diphda in the
whale and the Western leg to locate Fomalhaut. The
NE star of the square is Alpha Andromeda while the
other three stars are part of Pegasus. .

Pegasus the Winged Horse

If you have dark skies see how many stars you can
count in the square. In ancient times claims of 32
were made '

M15 a globular cluster visible in binoculars.

Pi 1 & 2 is an easy double in binoculars. Mags
4.3&5.6, Sep 573”

Pisces - Fish on a Stringer

Ecliptic Constellation

Find the circlet under the southern edge of Pisces.
Use Aries to find the eastern string or “three guides”
and start connecting the dots. Also use the three
guides to locate Mira in Cetus.

Rho Psc is a binocular double 5.4 & 5.5 Sep 447”
Tx Psc near the circlet is a very red variable star.
M?74 face on spiral galaxy requiring telescope.

Perseus the Hero 4

Savior of Andromeda, slayer of Medusa and the sea
monster, A
Perseids one of the best Meteor Showers, Aug 11
and 12 each year. Swift meteor often with trails.
M34 a bright open cluster visible in binoculars.
M76 is a faint planetary nebula. Star like in large
binoculars. Try a nebula filter in scope.

Algol the Demon Star as called by the ancients An
eclipsing binary that dims from mag 2.1 to 3.4 every
3 days. Eclipse lasts about 10 hours.

Double Cluster two open clusters naked eye, bin-
ocular, and telescope.

Cetus the Whale

Also the Sea Monster killed by Perseus, Largest
constellation in area. Fun Constellation to trace.
Mira or Omicron Ceti. Most famous long period
variable Ranges from 3.4 to 9.3 over about 11
months.

M77 10-11th magnitude Barred Spiral Galaxy.
Near 3 Ceti.

Diphda Brightest star at 2.02 in this region of the
sky. Also known as Deneb Kaitos.

Triangulum the Triangle

Between Andromeda and Aries

M33 the Pinwheel galaxy at mag 5.5 is visible na-
ked eye in dark skies and easy in binoculars. Note
it’s proximity to M31 and also how to find it using
the stars of Andromeda.

Aries the Ram

Ecliptic Constellation. Distinct small triangle.
Gamma Aries One of the 1st doubles discovered
it is a beautiful double through a small scope.
Hamal—Arabic for head of the ram. A red giant
star at magnitude 2.0 it is 66 light years away

Andromeda the Chained Princess

The daughter of Cassiopeia and Cepheus was tied
to a rock to be sacrificed to the seamonster Cetus.
M31 the Andromeda Galaxy is our sister galaxy
and what we look like from about 1 million light
years away. Visible naked eye at a dark sky and
easy in binoculars. M32 is difficult in small bin-
oculars just South of M31. M110 requires large
binoculars or a scope.

o And Alpheratz is one corner of the fall square.
It was also designated & Peg by Bayer.
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Watery Ecliptic

® Visible Oct to Dec in the evenings

This chart has the Sea Goat, Aquarius, and Pisces Aus-
trinus. Add Pisces and Cetus and you’ve got the wa-
tery part of the sky. Start with the triangle made by Al-
pha and Beta Cap and Epsilon Aquarius. Also note the
fall square and use it in your orientations.

Capricorn the Sea Goat

Easily traced out triangle in a moderately dark sky. On
the ecliptic. Don’t try and find the Sea Goat, but the

| triangle is very nice.

Alpha Capricorn is a naked eye double if you have
good eyes. Magnitude 3.7 and 4.3 with separation of
381”. Through binoculars both stars have a yellow tint.
| Beta Cap binocular double. Mags 3.2 and 6.1. Sepa-
ration 206”. Blue and White.

M30 is a magnitude 7.5 globular cluster just off the
eastern side of Capricorns triangle. Dense central core.

1 Aquarius the Water Bearer

Start with the star that makes a triangle with Alpha &
Beta Cap and work your way up the water bearers leg.
His head is a 4 star asterism known as the Water Jar.
Note the streams of water dripping on the floor. A
challenge but fun to trace out.

§ M2 is a bright globular cluster. Easy in binoculars.
Use eastern side of Equuleus and guide stars on chart.
Water Jar 4 star asterism. Three 4th mag and one 5th

4 mag stars.

| M72 is a dim, distant globular at 9th magnitude.
Fuzzy star in binoculars.

M?73 is designated as an open cluster but it is really a
small four star asterism visible in binoculars but a tele-
scope is needed to separate into 4 stars.

NGC 7009 the Saturn Nebula is a green planetary neb-
ula magnitude 8.4. Appears a green star in binoculars.

i Known as Saturn Nebula because of ring like exten-
tions.

§ NGC 7293 the Helix Nebula is huge but has low sur-

§ face brightness. A round hazy patch magnitude 6.5 that
| is one of the closest

Eta Aquarid Meteor Shower—night of May 5-6. A

§ strong shower producing rates of 10-30 per hour just
before dawn. Swift meteors that produce a high per-
centage of persistent trains, but few fireballs. -

§ Delta Aquarid Meteor Shower—A reliable shower in
late July peaking 27/28. Medium speed meteors with -
10-20 per hour. Add the Alpha Capricornids peaking
July 28/29 at 5-10 per hour and you have a good alter-
native to the Perseids if the happen to be hampered by
the moon. The Alpha Capricornids are slow meteors.

Pisces Austrinus the Southern Fish
Western side of the fall Square points to Fomalhaut.
Fomalhaut shines at magnitude 1.2 and is the 18th
brightest star. It is a white star that is 23 light years
away.

Equuleus the Little Horse or Horse’s Head

In dark sky or through wide angle binoculars a nice
trapezoid just west of Enif( mag 2.35 in Pegasus.

M15 on border with Pegasus is a 7 mag Globular
Cluster. One of showpiece objects of the autumn sky it
has a very dense center in a telescope. It is also the
only Globular known that contains a planetary nebula.
Gamma & 6 binocular double mags 4.7, 6.1; Sep 3357

Observing Meteor Showers

- Almost any clear night you can see meteors or shooting

stars.” Meteors are small bits of matter entering our at-
mosphere at a fast velocity creating friction with the at-
mosphere causing them to ignite.

Meteors are of several varieties. The Leonids and the
Perseids are very fast often leaving trails. Other meteors
like the Gemenids and the Quadrantids are medium
speed. Slower speed meteors include the Alpha Capri-
cornids and the Taurids. Some meteors show a color,
while some leave trails and even smoke trails you can

‘watch blowing in the wind.

Meteors originate from a source like a comet or in some ~ §
cases like the Geminids, an asteroid. When traced back-
wards meteors belonging to a shower can be traced back
to an area in a constellation, thus the naming of meteor
showers.

Tips for observing meteors:

Dress for the season—summer include bug spray and a
jacket. Winter, fall, and spring overdress because you
will be still and you need to be comfortable to enjoy it
and see the most meteors. A

Lay down on pallet, mat, or in a lawn chair. You won’t
last long standing up and trying to look up. ’

Plan on observing after midnight for most showers.
(Geminid starts about 10pm). After midnight we are on
the front side of the fastball we know as earth.
Tools—red light, pencil and logbook for recording me-
teors. Atlas to establish your constellations if needed.
For your first shower pick one of the strong annual
showers. It isn’t any fun to see one, two, or none.
References, recording forms, observing programs, and
much more information can be found on these websites.
Www.meteorshowersonline.com
Www.amsmeteors.org
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