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“The cosmos is within us. We are made of star-

stuff. We are a way for the universe to know
itself.”

“Exploration is in our nature. We began as
wanderers, and we are wanderers still. We

have lingered long enough on the shores of the
cosmic ocean. We are ready at last to set sail
for the stars.”

“Our species needs, and deserves, a citizenry
with minds wide awake and a basic
understanding of how the world works.”



 Constellations of the Seasons
 How to Learn the Sky

* The Moon and Eclipses
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andt at’s the North Star. Knowing i’f'siocatip;_i
~ helps you chart 2 safe journey.”
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STAR LORE

MyTHs, LEGENDS, AND FAcCTS

WiLLiam TYLER OLCOTT




_, The Lok

zenith
(altitude = 90" )

altitude = 60"
direction = SE

meridian

harizon
(altitude = 0% )

Zenith: The point
directly overhead.

Horizon: All points 90°
away from zenith.

Meridian: Line passing
through zenith and
connecting N and S
points on the horizon.




* The vernal equinox, marking the
beginning of spring in the Northern
Hemisphere, occurs about March 21,
when the Sun moves north across the
celestial equator.

* The autumnal equinox falls about
September 23, as the Sun crosses the
celestial equator going south.



* An equinox represents a day with equal
duration of day and night (Mar 21 and

September 23) and thus we have a spring
and a fall equinox.

* A solstice refers to a day with either the
longest day (June 21, also called summer
solstice) or shortest day (Dec 21, also
referred to as winter solstice).
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Declination

{  north celestial pole

RA: Angular distance
measured eastward along the
celestial equator from the
vernal equinox (usually

_/ wowpe  measured in sidereal hours,
% | minutes and seconds instead

= ‘decllnation
»

3 of degrees).
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celestial equator
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s

ecliptic

Equator. &

south pole —

\’\ Dec: Measures the angular

+~ distance of an object
perpendicular to the celestial
equator, positive to the
north, negative to the south.
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iscover
the Stars

Starwatching using the naked éye,
binoculars, or a telescope

RICHARD BERRY

16 DISCOVER THE STARS

THE APRIL SKY

As the stars of winter set in the west, the constel-
Jations of spring rise high. Overhead stalk two pow
. the Great Bear and Lion, while
in the south, the Crow and Goblet ||(|( the back of
the twisting Serpent
Leo (Latin name for lion) reposes with
high and hind legs tucked unde on’s head and
ma
sick
bright st
form the lion's hindquarters. Th
stars bears the name Denebola, and marks the base
of his tail
North of Leo, almost str
i, the Gre

aight overhead, is Ursa

. Fe

handle. If you face |m|lh at this time nl
the l}qupu hangs upside down in the sky—
t if you lie on your back with your feet to the

southern horizon

But whe
Dipper, then look on
dle. The triangle of
one star plus two
South of t

and forepaw
stars ending

ndle is his long tail. /
bears don’t have long tails, celestial bears do. It seems
that when the was lifted into the sky to be

he was picked up by his tail

the stars,

The two end stars of the Dipper’s bowl are known
as the pointers. I you draw a line from Merak to
Dubhe and extend it five times its length, you come

Dunebols ¢

/ippendix

Which Sky Map to Use

® Roguius

to Polaris, the polestar, the tip of the Little Bear's
le also shows the way to other

find Bodtes and Virgo with this jir

Follow the Are to Arcturus,
and Speed to Spi
| then Curve to G

just ln low V
in this rathe
Crow, makes sense \\!u 'n you make a cross of
his stars—a bird's body and wings. Though we
regard Corvus as a crow, Corvus has also been
raven. Both are large, black birds
Beside Corvus im constells
ter, the Lizhhlnl the god Apollo. €
is Latin for “bowl.” The same word applies
craters, bowl-like forma
face. Twining pas
is the body of Hydra,
uut. a's prece
int, Hydra
st of llu constellations, span
ning nearly one-third of the sky
In spring the Milky Way is at its least
conspicuous. The north pole of the Galaxy

ies o d

to the moon’s
that pock
Corvus and Crat

lies in Coma Berenices, so when this

constellation reaches its apex, the Milky
Way lies on the horizon, Jost in ha
jon. Yet there is compensa

lations of spri
far-off milky ways to of
we gaze up to the spring stars, we are also
hx\km;_ out of our galay to the galaxies beyond \\|
» “island universes
foreground stars of

our L’-l!l\\
This map shows the sky as it appears on:
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Jumbo Edition
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+ Betelgeuse o Largest RedSG known; 430LY 05:55.2 07°36" .4-13
#rir Rigel f Blue-white SG/blue; 815LY 9.5 05:15.1 -08°11" .3/6.8
Bellatrix Amazon Star; faint neb; BlueSG ~ 05:25.7 06°22" 1.65
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"What do you mean, you can't look
at the Milky Way because you're
lactose-intolerant?"



N

Star light, star bright

First star | see tonight

| wish | may, | wish | might
Oh wait, it's just a satellite
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THE MOON AND ECLIPSES



“Oceans” and Craters of the Moon
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d Well, so much for our
theory of crater formation...
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Identifies 260 of the most popular lunar features

B Includes locations of all successful US and Soviet lander sites
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Name, brief description and size for every feature
b Standard and mirror-reversed maps included

1 Ideal for Moon observing with binoculars or a telescope!

B RimaCauchy Rile o Ratpes (
105 Rmadnideses  Widerile

b 0
n
& Alles nsde ard § of Howdins L
i g . 5 ¥ 4 10 R . Riles ]
4 - s 2 g i 107 Fiteae Hhpatia Rl &
] ] cg =< ~ 11 RimaeGxwm I I
MARE . g, | Bl A - LUNAR TERMINATOR 1
: 8 rs== o The boundary belween dayligh! and darkness. |
o o For best observing, between New and Full phases 1 26 Gode ’ wife
RANGQUILITATIS look along the terminalor, where the shaodows Hmeetipgales Al %
? ef of the Moon 3,476 km highlight rich surface delail

Himae laresa Ailes en fioar




This is cseligman.com, website of Professor of Astronemy & Author Courtney Seligman
Online Astronomy Text / Sky Atlas / Sky Atlas Load Time / Classes / Recent Updates
About Professor Seligman / Contact Information / Browser Help / Site Map / Copyright & Fair Use
Although the vertically scrolling banner below is about my fiction, this is an ASTRONOMY site

If you found this site useful, please let others know about it

"An Unsuitable Suit” is now in print

About My Fiction: Romantic Fiction, Fantasy & Science Fiction / Poetry / Artwork 3 Share |
Novel and Short Story Links / Kindle “books” / Facebook Author Page / Publisher Website
Currently in print or soon to be in print:

Online Astronomy eText: Satellites (Moons!
Pictures of The Moon: Maps of The Moon

Most of this page consists of small versions of huge maps of the Moon, which serve as an overview of the
maps available, and links to the larger versions. However, it seems appropriate to start the page with an
outstanding mosaic of the lunar nearside.
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Total Solar Eclipse of 1999 August 11
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Solar Eclipse April 8, 2024
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What do you think of that
new restaurant on the moon?

The food’s great but it has no
atmosphere.
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BINOCULARS AND GUIDES
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Orion’s Sword

Few binocular sights pack as great a vi-
sual impact as Orion’s Sword. Who could
look at this collection of glittering stars
and glowing nebulosity and fail to be
impressed? Granted, nothing beats the
sight of the Orion Nebula, M42, in a good
telescope, but the binocular view provides
a context — showing not only the nebula
itself, but the entire neighborhood it calls
home. And an attractive home it is indeed!
Orion's Sword is really three highlights
in one. Of course the center of attention
is M42 itself. Even under poor conditions,
this nebular mist can be seen enshroud-
ing three points of light. These are the
Trapezium (its four main stars reduced to a
single Sth-magnitude blip by the low mag-
nification of binaculars), Sth-magnitude
07 (Theta?) Orionis, and its 6th-magnitude
neighbor to the east. Together they are
an arresting sight worthy of the accolades

heaped upon them.

Due south of M42 lies Iota (1) Orionis.
At magnitude 2.8 it is the brightest star in
the field of view, but look carefully at the
star lying 8 southwesl. Notice anything?
This is the double star Struve 747. In my
10 % 50 binoculars [ can just split this pair
of 4.8- and 5.7-magnitude suns — but only
when 1 use a tripod to steady the view. My
15 x 45 image-stabilized binos have an
easy time resolving the double.

The northernmost attraction in Orion’s
Sword is the loose open cluster NGC 1981.
Even under bright suburban skies, steadily
held 10x binoculars show a handful of
cluster stars. Although this grouping is
often overlooked because of its showier
neighbor, it's an attractive cluster worth a
long, careful look.

OPHIUCH

Antares _

ORPIUS

Globular Cluster Season

The Milky Way is home to more than 150
globular star clusters, of which 125 culmi-
nate more than 10° above the horizon at
midnorthern latitudes. Of course, most of
these will be too faint 1o see in standard
binoculars. But how many can an experi-
enced observer using steadily mounted 10
x 50 binoculars under a dark sky actually
see? I suspect the answer lies somewhere
between 50 and 67, which corresponds to
cluster brightness limits of 9th and 10th
magnitude, respectively. (Interestingly. all
but 2 of the 67 are visible on July eve-
nings.) Observers under excellent skies
and using 10x binoculars will bag more
than those using 7x binos under less ideal
conditions, but these numbers are really
only a crude estimate because so many
variables come into play.

Of course, a cluster’s limiting magnitude
is only part of the story — the vasl majority

of these globulars will also appear stellar in
binoculars. The pair of M4 and M80 near
Antares illustrates what you're up against.
M4 looks obviously nonstellar even in

7x binoculars. Not only does this cluster
appear bigger than most other globulars, it
lacks a distinctive. compact, starlike core.
M4's unusual appearance is both a bless-
ing and a curse. [Is large apparent size and
diffuse nature make it an obvious standout
under dark skies, but in light-polluted con-
ditions the lack of a condensed core can
make the cluster difficult to see.

M4's neighbor, M80, is much smaller
and fainter and, as such, more typical of
the breed. Look closely at this cluster and
keep in mind that most other globulars are
both smaller and fainter still. Spotting most
of them will be challenging and will require
patience and careful star-hopping.

So, how many globulars can you find?
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| Cancer‘ Open Cluster: Md44 (N ’ C 2632 Praesepe, theA
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M44, which is visible to the naked eye, is in the same 5° field as v, 0, and
Cancri and contains € Cnc.

The Beehive is a very nice binocular object, in which you may be able to resolve
up to 20 or so stars in 10x50 binoculars. You should also be able to resolve two
binocular double stars, ADS 6915 and ADS 6921.
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This magnitude 4.3 galaxy, which can be visible to the naked eye, is an easy
star-hop from the yellowish B And (Mirach). Place B near the SE edge of the field
and find Y to the NW. Place u where B was, and M31 will lie where QL was.

You should be able to see the elongated shape of M31 which, with patience and
dark skies, extend almost across the field of view. Notice the significantly brighter
glow of the nucleus and how the light of the galaxy drops off more abruptly at the NW
edge as a consequence of a dust lane.

If you have good skies (or larger binoculars), you may be able to find the two com-
panion galaxies. To the S of the nucleus lies M32 (NGC 221), making a right-angled
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Your shadow is
confirmation that light has
traveled nearly 93 million

miles unobstructed, only to

be deprived of reaching the

oround in the last few feet
thanks to you.




Stellarium is a free open source
planetarium for your computer. It
shows a realistic sky in 3D, just like
what you see with the naked eye,
binoculars or a telescope.

It is being used in planetarium S
projectors. Just set your coordinates S
d go. & Full sky v
- bound:

view screenshot

features collaborate

=

You can learn more about Stellarium,

default catalogue of over 600,000 stars support and help the project from these links:

extra catalogues with more than 210
million stars

asterisms and illustrations of the
constellations

constellations for 20+ different cultures

22 @

D @

very realistic atmosphere, sunrice and

S system requirements

+ the planets and their satellites

(%)

minimal

= Linux/Unix; Windows 7 and above; OS5 X
10.8.5 and above

» 3D graphics card which supports OpenGL
3.0 and GLSL 1.3

* 512 MiB RAM

* 250 MiB on disk

interface

=

= 3 powerful zoom
* time contr

| @ |

« multilingual interfa

4]

fisheye projection for planetarium domes
spheric mirror projection for your own

(]

low-cost dome

all new graphical interface and extensive

| @

recommended

I

* Linux/Unix; Windows 7 and above; 05 X
10.8.5 and above

# 3D graphics card which supports OpenGL
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"Sure it's beautiful, but I can't help thinking
about all that interstellar dust out there."
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o http://www.skymaps.com/downloads.html

Home | Services | Store | Downloads | Articles | Help

© o
S@rﬁagﬂg The Evening Sky Map

Free each month for you to explore, leam & enjoy the night sky.

Skymaps.com/store -- Recommended Books & Products for Skywatchers

New Books = Star Atlases » Getting Started « Observing Guides « Planispheres » Telescope Books « Kids Books = Sky Lore
DVDs = Software = AstroPhotography = Star Map Posters « Telescopes & Binoculars = Astro Calendars 2017 « Digital Prints

PRODUCT GUIDE The Evening Sky Map PRODUCT GUIDE
i e S

NEW STAR ATLASES
Compare Star Atlases

ASTRO BINOCULARS

_POCKET
SKY ATLAS

The Evening Sky Map (PDF) is a 2-page monthly guide to the night
sky suitable for all sky watchers including newcomers to

Astronomy.
. ) . . . Celstron SkyMaster Giant
anuary 2015 Designed to print clearly on all printers, The Evening Sky Map is 15x70 Binoculars
New Larger Format ready-to-use and will help you to: (with tripod adaptor)
(8.25 x 11.5 inches) You will be amazed at the
Spiral-bound star atias featuring o Identify planets, stars and major constellations :ﬁfzt'aégglegf;’:;ﬁs;f;i
the original 80 star charts from e Find sparkling star clusters, wispy nebulae & distant galaxies . Ce‘ﬁsm" SkyMaster 15%70
Attlhe _h'gh:"’ WD‘;'W F’i‘:‘;Et‘S‘;‘f s Locate and follow bright comets across the sky bimculars arean excellent.
as in a larger format. Includes N ~ N
& cxcichtional nsrnp: et charts * Learn about the night sky and Astronomy low cost;;;::tf;re?me urban
of interesting star fields. . . 3
More info | Buy now Read some of the fantastic feedback we have received. s Save 20-30% »
* Save 30-40% » Buy from Am_azon
The Evening Sky Map is FREE for personal non-commercial use. Laledatel =
3 T L 2000+ Customer Reviews
Buv from Amazon Astronomy Education and Outreach groups may freely distribute + FREE. Shippmg
printed handouts of The Evening Sky Map subject to the Terms of
Use.
== PLANISPHERES
The Evening Sky Map remains free thanks to donations and sales All sty watchiers need a
4 3 - planisphere to quickly show the
from Skymaps.com/store/. Please consider supporting The G inn oh e aaid
eepSkyAtlaS‘ Evening Sky Map. Thank you. constellations for any date and

Bris wmTIoN time. Note: Planispheres are
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Get Sky Caendar on Twitter
Sky Calendar - July 2018 it esconjsmans 5%, 559
4 Mercury 0.4° SSW of Beehive cluster M44 (257 from Sun, evening sky)
at 13h UT. Mag. 0.1.
& Last Quarter Moon at 7:52 UT.
6 Earth at Aphelion (farthest from Sun) at 17h UT. The Sun-Earth a
distance is 1.016696 a.u. or about 152.1 million km. Ly
10 Venus 1.0° NNE of Regulus (42° from Sun, evening sky)
at 5h UT. Mags. -4.1 and 1.4.
10 Moon near Aldebaran {morning sky) at 9h UT.
12 Mercury at greatest elongation east (26 from Sun,
evening sky) at 5h UT. Mag. 0.5.
13 New Moon at 2:48 UT. Start of lunation 1182. S5
13 Partial Eclipse of the Sun at 3:01 UT (greatest). M§ §
Minar event. Visible from southern Australia and ¥

Tasmania. Begins at 1:48, ends at 4:14 UT.

=
13 Moon at perigee (closest to Earth) at 8:27 UT _5'?
(357,341 km; angular size 33.4). £
14 Moon near Mercury (267 from Sun, evening sky) E
at 23h UT. Mag. 0.6. 5
15 Moon near Regulus (evening sky) at 17h UT. %
16 Moon near Venus (43° from Sun, evening sky) at =
4h UT. Mag. -4.1. =
19 First Quarter Moon at 19:53 UT. 3
21 Moon near Jupiter (evening sky) at 3h UT. Mag. -2.2. %
25 Moon near Saturn (evening sky) at 6h UT. Mag. 0.2.
27 Moon at apogee (farthest from Earth) at 6h UT
(distance 406,223 km; angular size 29.4).
27 Mars at opposition at 5h UT. Mag. -2.8. At its brightest.
27 Moon near Mars {evening sky) at 20h UT. Mag. -2.8.

27 Total Eclipse of the Moon begins at 18:24 UT and ends at
22:19 UT. Mid-eclipse at 20:23 UT. Partial phases begin at
17:15 UT and end at 23:29 UT. Moon appears red-orange in color
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31 Mars nearest to Earth at 8h UT. Mag. -2.8.
More sky events and links at http://Skymaps.com/skycalendar/
All times in Universal Time (UT). (USA Eastern Daylight Time = UT - 4 hours.)

i
during totality (the color of Earth’s sunsets). Visible from South % b o K Galaxy &
i i ia, Asi i % ", Con \ / g i e S Double Star «
America, Europe, Africa, India, Asia, and Australia. Mars nearby. ry e A . o :
27 Full Moon at 20:21 UT. "1y o SCORPIUS s Variable Star
Diffuse Nebula O
+

Planetary Nebula
Open Star Cluster
Globular Star Cluster @

oy, e
n » o SAVE ON RECOMMENDED PRODUCTS » http://Skymaps.com/store f"*‘.a‘ ;::’*e(ns‘w_ . - Star Magnitudes ® 9 0 s
MAaPS ° SPRATASES G PaNIsPieres  + STAR CAARTS & AsTRo PosTers TSty 0 brighy : M—onn =5 ifE LB A ES s
“om  + BoOKS FOR Sky WATCHERS « TeLEscopes & BINOCULARS T ATEN I Ty oS constein s Copyright © 2000-2018 Kym Thalassoudis. Al Rights Reserved.
All sales suppart the production and free distribution of The Eveming Sky Map. Sy, INSTRUCTIONS: THE SK7 * TERMS OF USE: FREE FOR NOK-COMMERCIAL EDUCATIDNAL USE. ASTROWIMY EDLCATION GROUPS

MR FREELY DISTREEUITE PRINTED HANDOUTS. FLALL DEFAILS AT b, /Skym ege. com/tarms himd
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 http://shreveportastronomy.com/

* Free public observing events (“star parties”)
every Spring and Fall at the Shreveport
Observatory.

» Fall 2018:

— October 13: National Astronomy Day. Evening
Observing at Shreveport Observatory. Featuring the
Moon, Mars, Saturn, and many other star clusters,
galaxies, etc.

— October 20: Solar observing at the Red River
National Wildlife Refuge, 10am-2pm.




178 T ISES Solar Cycle Sunspot Number Progression

olar Cycle 23 ' |
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