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Solid footing and good viewing

he sky is clear this evening, the barometer is rising, the weather forecast is
Tpromis/ng, and you have decided finally to go out and do some serious
stargazing. What equipment should you take and from what location will you
observe? Keep it simple and for starters use your own eyes.

Setting up your observing site

Before anything else, the urban astronomer
must improvise a suitable “mini-
observatory”. Ideally this would be a dark
corner of your garden or back yard, shielded
from direct light and showing at least a
quarter of the sky toward the south or
southwest. Failing that, a balcony, driveway,
or patio with similar orientation will do. The
drawback there is that cement or concrete
floors absorb sunlight during the day and
radiate it all back at night. This can cause air
turbulence and degrade telescopic images,
although it will not affect naked eye
observing.

Even if your only access to the sky is
through a window, do not worry; you can still

SR il ', r J ot
A patio or a balcony can serve as your observatory.
A balcony is particularly well suited for small

instruments like this 70-mm refractor.

observe many interesting astronomical
objects. The main thing to remember is to
shield your eyes and line of sight from
artificial light as much as possible. Turn off
your own house lights and try to block off
neighborhood lights with anything you can,
makeshift screens, an umbrella or tarp,
whatever works. Also, do not hesitate to ask
your neighbors to lower that porch light or
even turn it off completely for a while; people
can be quite accommodating in that regard
once you explain why.

Start with the naked eye

Your eyes are extraordinarily sensitive
instruments for nighttime viewing and, once
tully dark adapted, are many times more
sensitive at night than during the day. This is
in part because your pupils dilate in the dark
to let more light in. In addition, the retina
also has two types of photo-receptive cells,
rods and cones. Both types transmit light
signals directly to the brain; however, only
cones detect colors, while the rods are
sensitive to the intensity of light. Color
perception decreases at night, but the rods
become more sensitive. That explains why we
do not see colors well at night and why things
always appear monochromatic by moonlight.
To enjoy the full benefit of your nighttime
visual acuity, it is crucial that your eyes have
had at least 20 minutes to become fully dark
adapted. During that time the rods rapidly
accumulate more light-sensitive pigment,
allowing you to see increasingly fainter objects

10 + Getting started -
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and detail. You will be astonished by how
many more stars you will be able to see even
from the city

To help you see better in the dark and also
let you read star charts without destroying
your “night vision,” get yourself a pocket flash
light with a dim, red colored bulb or covered
with red cellophane or transparent wrapping

paper.

Keeping track of your observations

An indispensable accessory for any observer is
a good notebook. Use it to record and log
everything in writing and through sketches,
including dates, times, location, equipment
used, and any special comments or reactions.
You will find this both instructive and
enjoyable, especially some time later as you
recall your experiences and follow your
progress. Occasionally too, such notes may
help in case you have made a significant
discovery or novel observation.

Drawing what you observe can also be
very satisfying for you, especially as you follow
the progress of a lunar eclipse or some other
astronomical phenomenon. Well-known
astronomers, including Galileo, Camille
Flammarion, and many others routinely
recorded and sketched what they saw and
observed.

Using the Sun to orient yourself

If you are just beginning and are not sure
which way you are facing, north, west, south,
etc., or whether your planned observing site
is really the best location for stargazing,
orient yourself first during the day. The Sun
can be very helpful in that regard, since it
rises in the east, passes the meridian at
midday, and sets in the west. As the seasons
change, you will note progressive changes too
in the path of the Sun across the sky. In
summer it rises more toward the northeast

The sun sets in the west and rises in the east.
Remember these positions with reference to local
landmarks (buildings, trees, antennas).

and sets in the northwest. In winter when
days are shorter, the Sun rises in distinctly
more southeasterly directions and also sets in
the southwest. A compass can be very helpful
here, although with a little practice you will
quickly learn the cardinal points and your
orientation relative to the position of the Sun
and the time of day. Remember to make
adjustments for local time during the
summer, when solar midday is closer to

2 p.m. (14:00 hrs).

Once you become familiar with the major
constellations, seek out your favorite stars to
help orient yourself at night, just like sailors
have done for centuries. Like the Sun the stars
and constellations also appear to rise in the
east, move along the meridian and overhead
(zenith) and set in the west. The stars of
course do not literally move across the sky,
their actual or proper motion is much too
slow to be seen with the naked eye. The daily
apparent motion of the Sun, stars, and
constellations across the sky is simply a
reflection of the Earth’s counterclockwise
rotation, from west to east. In sum, by
properly orienting your mini-observatory
during the day, you will be better oriented for
nighttime observing as well, particularly if you
can face toward the south or southwest.

* Solid footing and good viewing * 11
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*

*

An initial tour of the sky

hat is the nature of those intriguing and scintillating points of light in the sky?

This question was of great concern to our ancestors and the earliest observers.
By combining religious beliefs, mythology, and rudimentary science, ancient cultures
assigned names, legends, and associations to the stars above.

The birth of constellations

The observers of antiquity saw imaginary
outlines of heros and animals in the sky
(Hercules, lions, etc.) and so the
constellations, geometric asterisms with exotic
names were born and survive to this day.
Letters of the Greek alphabet and their stars
designate the official names of constellations.
The names of most principal stars are in
Arabic however, since during the Middle Ages
Arab astronomers first catalogued them.

The outlines of constellations are quite
arbitrary since the stars in them have no actual
physical connection but only appear
associated in the sky by chance and line of
sight. Modern astronomy recognizes 88
official constellation groups in the sky but
only about 50 of these are visible from mid-
northern locations, like France.

The Big Dipper: key to the northern
sky

We learned before that the Sun sets directly in
the west during the spring and autumn. Make
note of those directions. After sunset, make a
quarter turn to the right and wait for darkness
to set in. You are now facing directly north.
Look up and you will notice seven brilliant
stars in the shape of a ladle or Big Dipper,
also known officially as Ursa Major, the big
bear.

If you observe the Big Dipper at the same
time on successive evenings throughout the

The Big Dipper's seasonal rotation cycle in the sky.

year, you will notices its changing seasonal
orientation. During the spring, it will be
straight overhead at the zenith around 11 p.m.
About the same time in the summer, it will
appear above the western horizon. In the
autumn, you can spot it just above the
northern horizon, and, in winter, near the
eastern horizon.

These seasonal changes in the Big Dipper’s
position reflect changes in the Earth’s
orientation as it revolves around the Sun. In
a similar way, the apparent counterclockwise
motion of this constellation during a single
night, reveals the Earth’s rotation around its
own axis. The Big Dipper and several other

12 « Getting started -
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The numbers in italics refer to text
illustrations

A

Albireo or beta (8) Cygni 76-77,
81, 97

Alcor 71

Aldebaran 88

Algebia or zeta Lionis 76, 97
alignments (methods of) 13
Almach or gamma Andromedae
87

Alnitak 88-89

Alnitam 88

alpha (c) Aurigae or Capella
88-89

alpha (o) Canis Venatici or Cor
Caroli 75

alpha (0) Geminorum or Castor 93
alpha () Herculi or Ras Algheti 81
alpha (c) Persii or Mirfak 83
Alps (valley of) 50-51

Altair or alpha (o)) Aquilae 13, 77
Andromeda 94

Aquila (I') 76-77

Antares 19, 77

Anticyclone 24-25, 26
Apennines (chain) 50, 57
aperture of a telescope 40
Apollo (mission) 49

Aquarids 94

Aquarius 20

Archimedes (crater) 57

Arcturus 13, 71

Aries 87

Aristilles (crater) 57

Aristotle 50

ascension (right) 14-15
asteroid 61

atmospheric low 24-25
atmospheric pressure 25

AU (astronomical unit) 17
Auriga 19, 83, 88-89, 93

aurora borealis 57

Autolycus 51
autumn (or fall)
- star chart 84-86
- skies of 27, 82-86
averted vision 77
axes
- declination 38
- hour 38
- polar 38

Barlow lens 45

barometer 25

Bayer 94

Beehive cluster or M 44 9, 71-73,
75

beta (B) Cygni or Alberio 81

beta (B) Orionis or Rigel 93
Betelgeuse 19, 88-89

Big Dipper 71

binoculars 30-33, 40-41, 51-52,
59, 76, 100-101

black hole 21

Bootes 13, 71, 74

Bootides see Quadrantids

C

Callisto 64
canals (Martian) 62
Cancer 71,73, 75
Canes Venatici 71, 75
Canis Major 88
Canis Minor 71, 88
Capella or alpha (o) Aurigae 88-89
Cassiopeia 13, 82-83, 87
Castor and Pollux 13, 71, 88
catadioptric (telescope) 37
Cepheus 83
Ceres: 61
Charon 65
charts (star) 14-15
{- all 84-86

- spring 71-74

- summer 78-80

- winter 90-92
chromatic aberration 37
chromosphere 56
circumpolar constellation 13
cirrocumulus 27
cirrostratus 25
city lighting 10, 22, 71
clouds 19, 24-26

- Oort cloud 67

- interstellar 18, 27, 88-89
Clusters 16-17, 20

- Double Cluster in Perseus or
NGC 869 and 883 83

- globular 20

- open 20

- Stars of the Beehive cluster 71

- Virgo cluster 16-17

- Wild Duck cluster 77, 81
Coma Berenices 75
comet nucleus 66
comet tail 66-67
collimation 36
comet 66-67

- Hale-Bopp 67
constellation 12
Cor Caroli or alpha () Canes
Venatici 75
Corona (solar) 56
Corona Boreale 71, 74
Crab Nebula 78-19, 21, 89
cumulo—nimbus 26
cumulus 26-27
Cygnus 76, 80-81

declination 14-15

Deimos 63

delta Orionis or Mntaka 93

Deneb 13, 76

diameter of telescope objective 35
Dione 64

distance (interstellar) 17

104 + Miniguide -
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division
- Cassini's 64
- Encke's 64
Dobson, John 22
Dobsonian telescope 36, 76
double—double or epsilon () 1
and 2 in Lyra 76, 81, 97
Draconids L 94
drawing 11
Dryer 21
Dubhe: 13
Dumb-Bell nebula 77, 81, 97

eclipses

- lunar 52-53, 96

- solar 56, 59
ediptic 60
ephemerides (planetary): 15, 61
Epsilon 1 and 2 (¢) Lyrae or the
double—double 81
Epsilon (g) Aurigae 19, 89
equipment maintenance 102
Europa 64
excursion (telescope function) 39
eyepiece size (diameter) 45
eye relief 32, 40
exit pupil 32, 44-45

F

facula 55-56, 59
field of view
- apparent 32, 40, 45
- eyepiece 45
- actual 31, 45
filters (how to observe with them)
58-59
flash light 11
fluorite 37, 42
focal length 34-34, 44
focal ratio (F/D) 35
fog or haze 24-25, 71
front (warm or cold) 25
fusion (nuclear) 18

G

galaxy 16, 17
- M31 Andromeda 16, 82
Galle, Johann, Gottlieb 65

Gallilean satellite 64

gamma Andromedae or Almach
87

gamma Arietis 87

gamma Delphini 81
Ganymede

gas (interstellar) 19

Gemini 13, 71, 88

Geminids 94

gigaparsec 17

globules 18, 67

GO-TO system 39

granules (solar) 56

gravity (force of) 18, 20-21
greenhouse effect 24, 26, 27

Halley, Edmund 66
hectopascal 25

helium 18, 19

Helix Nebula 20
Hercules 20, 77, 81
Herschel, William 64
Horse Head Nebula 89
Hyades 20, 89, 93
hydrogen 18

lapetus 64

Ibn Alhazen 50

IC (Index Catalog) 21

infrared light 27

International Darksky Association
(IDA) 23

Internet sites 59, 104

interstellar dust 18, 79

o 64

J

jumbo binoculars 33
Jupiter 51, 60-61, 63-64, 98

K

kiloparsec 17
Kochab 13

Lagoon nebula or M 8 77, 81, 97
Le Verrier, Urbain 65

Leo 71, 74-75

Lowell, Percival 62

LY - or light year 17

Lyra 76, 80-81, 97

Lyrids 94

M1 or the Crab Nebula 21

M2: 87

M3:75

M4: 77,97

M5: 81

Me6: 81

M7:81, 97

M8 or the Lagoon Nebula 77, 81,
97

M11 or the Wild Duck cluster 77, 97
M13: 20, 77 81, 97

M15: 87

M17: 81

M20 or the Trifid Nebula 77, 81, 97
M22: 81,7

M23: 81

M27: 77,81, 97

M31 or the Andromeda galaxy 16,
82, 97

M33 or the Triangulum galaxy
82-83, 87

M34: 87

M35: 93

M36: 89

M37: 89, 93

M38: 89, 93

Ma4i: 93, 97

M42 or the Orion Nebula 21, 88,
97

M44 or the Beehive cluster 71-73,
75,97

M45: 93, 97

M46 and 47: 97

M51 or the Whirlpool galaxy 70,
75,97

M52: 87

M54: 75

M57: 76, 81, 97

M64: 75

M65: 75

M66: 75

M67: 75
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M71: 77, 81
M78: 93
M81: 75, 97
M82: 75, 97
M92: 77, 81
M94: 75
M101: 75
M103: 87
magnification

- binoculars 30-33

- telescopic 34-35, 44-45
magnitude 23
maintenance of equipment
100-101
Maksutov telescope 35-37, 41
Mare Acidalium 63
Mars 51, 60-63, 96, 98
Martians 62
megaparsec 17
Megrez 13
Merak 13
Mercury 60-62, 96
meridian (Greenwich) 14
Messier, Charles 21
measure of interstellar distances 17
meteorite 67, 97
meteorology 24-25
Milky Way 16, 77, 81, 83
Mintaka or delta Orionis 88, 93
Mirfak or alpha (c) Persii 83
Mizar or xi Ursa Majoris 71, 75, 97
Moon: 48-53, 98
mounts, altazimuth or equatorial
38-41

nebulae 21, 77

- Crab or M1: 93

- Dumb-Bell 77, 81

- NGC 7000 North America 27

- planetary 20
Neptune 60-61, 65, 96
Newtonian reflector 34, 36-37, 58
NGC (New General Catalog) 21

- objects 21, 39, 70

- 457 87

- 663 87

- 869 and 884 or xi and chi
Persii 87

- 6992 and 6960 the Veil
Nebula 20

- 7000 the North America
nebula 27, 76

nova 20
nucleosynthesis 20

o

object
- Messier 21, 39, 70
- NGC 21, 39, 70
objective diameter 35
observatory 10
observing notebook 11
ocular or eyepiece 35, 44-45
- orthoscopic 44-45
Olympus Mons 93
omicron Orionis 93
orientation 11
Orion 13, 19, 21, 88, 97
Orionids 94
Orion’s belt 88-89
orthoscopic 44-45

P

parsec 17
Pelican nebula 76
Perseids 94
Perseus 83, 87, 97
phases of the Moon 48
Phekda 13
Pherkad 13
Phobos 63
photo receptors (visual) 11
photosphere 55
planets 18, 60-65, 96
Pleiades 20, 89, 93, 97
Pluto 60-61, 65, 96
Polar caps of Mars 63
pollution 24, 26-27, 82

- light pollution 22-23, 45, 70
Porrima or zeta Virgini 75
Procyon 71, 88
projection method (for solar
observing) 57-58
protostar 18—19
prominence 56
pulsar 78, 21

Q

Quadrantids 94

radiant 67, 94
radiation pressure 20
radio wave 55, 57
Ras Algethi or alpha () Herculi 81
rays
- gamma 55
- ultra violet 27
-X55
red giant 20
reflectors 34
refractor 43, 40-43, 52
- apochromatic or fluorite 37, 42
- classic achromatic 37
revolution (lunar) 49
Rhea 64
Riccioli, Giovanni Batista 48
Rigel of beta (B) Orionis 88, 93
Rings
- Crepe ring 64
- Ring nebula in Lyra: 76, 81
- Saturn’s rings 64

S

Sagitta 77, 78
Sagittarius 77, 80, 81
Saturn 8, 51, 60, 61, 64, 96
Schiaparelli, Giovanni 62
Schmidt-Cassegrain telescope
34-35, 36-37, 42, 58
Schwabe 57
Scorpius 19, 77, 80-81
Scutum 77, 81
seeing 22
Serpens 81
sidewalk astronomers 22
Sirius 23, 88-89
solar system 60, 66
Spica 13, 71
spot

- Red on Jupiter 64

- solar 55-59
spring

- star chart 71, 72-74

- sky 26-27, 70-75
Square of Pegasus 13, 82
star hopping 76
stars 12, 18-21

- neutron stars 21

- Pole star 13, 38-39

- “shooting” stars 67
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Straight Wall (funar feature) 50-517
strato—cumulus 24-25, 26-27
street lighting 22, 83
summer
- star chart 78-80
- skies 26-27, 76-81
- triangle 13, 76, 82
Sun 11, 19, 54-59, 98
super cluster 17
supermnova 18-19, 21
of 1054 18-19
Syrtis Major 63

T

Taurus 19-20, 88-89, 93
telescope 34-45, 52, 59

- Dobsonian 36, 76

- Maksutov 35-37, 41

- Newtonian reflector 34,
36-37,58

- Refractor 37, 43

- Schmidt-Cassegrain 34-37,
42,58
terminator 50
Tethys 64

Theophilus, Cyrillus and Catharina
50

theta Orionis or the Trapezium 88,
93

Titan 64

Tombaugh, Clyde, W. 65

Torricelli, Evangelista 25

transit 62

Trapezium or theta Orionis 88, 93
Triangulum 83, 87

Trifid Nebula 77, 81, 97

u

ultraviolet 27, 55

Universal time 14

Uranus 60-61, 65, 96

Ursa Major 12-13, 71, 82
Ursa minor or Little Dipper 13

'}

Vega 13, 17,76
Veil Nebula or NGC 6992 and
6960 76
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W

Whirlpool galaxy 75
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- star chart 90-92
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