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Have you ever looked up at the night sky and felt mesmerized by the jewels that flickered and
danced in the night? The cosmos and all that it holds has fascinated Mankind since the days of its
creation, and whole cultures have sought to map the heavens, to chart the paths of these celestial

bodies and learn what they were. From the ancient Chinese and Mayan astronomers to modern day
Hubble telescopes and great observatories, the universe continues to capture the imagination of
man as it truly represents the last, Final Frontier we have yet to be able to reach out and grasp.

With the Asynx Planetarium, you can bring the night sky to your desktop. Plot and follow planets,
stars, and constellations as they make their way through the galaxy. See it happen in real time or
fast forward a minute, a day, or even a month at a time. You can even travel backward and see what
your ancestors saw so many decades or centuries ago. With Asynx Planetarium, the sky is at your
fingertips!

6ASQHX Manual written by Thomas Himinez
Copyright 2012 Asynx Software, Inc.
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INSTALLATION

Asynx Planetarium requires Windows XP or better. This includes Windows 2000, NT, Vista,
and Windows 7.

The programme is self-installing. Simply double-click on the file “planetarium.exe” and
installation is automatic.

If you receive any security warnings, select the option to allow the installation to continue.

The programme will allow you to choose the installation directory and the name of the
Windows Desktop icon. You can select your own or use the default names supplied.

COMODO Defense+ Alert

=il __

planetarium.exe could not be recognized and
requests unlimited access to your computer

Asynx Planetarium v2.61 Setup

Open File - Security Warning
Unidentified Publisher
The publisher could not be verified. Are you sure you want to . I
run this scftware? | Security Considerations
@ Mame: Ch\Users\lighthope\Downloads\planetarium.exe The publisher of planetarium.exe has NOT digitally signed
Fublisher: Unknown Publisher their application, Hence the origin of this application should

not be trusted. Digital Signing helps with verifying the

authenticity of applications. If you are unsure, we strongly
From: Ch\Usersilighthope\Downloads\planetarium.exe recommend you press the "Sandbox” button.

Type: Application

an] (o)

Always ask before opening this file [ Always trust this file or package

[[] Create a "Windows" system restore paint

publisher. *ou should only run software from publishers you trust.

I@J Thig file does not have a valid digital signature that verfies its
How can | decide what software to un?

@ Ho shoult | ansuer | B Sendbox || o slow || @ sock |

Click Run, Allow, or OK if you receive any Security Warnings. Some anti-virus programmes will pop an alert because Asynx
Planetarium is not digitally signed. It is okay to allow the installation to continue. Digital signatures are optional and not
required by Microsoft to run on Windows systems.
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The Asynx Planetarium screen is broken up into three main sections: The Skybox, The

Controls, and the Info Section.

THE SKYBOX

The largest, and of course the most interesting, part of the Asynx Planetarium screen is the

Skybox. From here, you can see the stars as they would appear in the heavens from any point on

Earth, even your own backyard!

What Happened to
Pluto?
Discovered in 1930,
Pluto was classified as
a planet until 2006
when the International
Astronomical Union
formally defined what
a planet was, and poor
Pluto didn’t fit the
definition. Pluto was
then reclassified as a
“Dwarf Planet” and
now holds that
designation along with
several other dwarf

planets found in the
outer edges of the
solar system.

Constellations are marked, so you can easily
see what the ancient astronomers saw, shapes which
were this inspiration for legends and folk tales. The
Bear, Orion, and Cassiopeia are just a few of the
beings which continue to capture the imagination of
Man and cause him to reach out from his earthly
cradle.

The planets of our solar system are also
plotted in the Skybox, and you can watch them as
they orbit the sun, moving across the sky. Planets are
marked by their Greek symbol so they more easily
stand out among the myriad of objects that inhabit
our galaxy.

Object

Symbol

The Sun

The Moon

Mercury

Venus

Mars

Jupiter

Saturn

Uranus

Neptune

= JlodPs JN~Mle NP olle RS X O

The Asynx Planetarium Skybox will show you the stars day or night, so you can

see where things are even when the sun is high in the sky. The sun’s position is also

marked on the Skybox. (By default, the Skybox acts like a real sky, obscuring the stars
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when the sun is up. You can change this behaviour and display stars during the day by changing the
option from Config->Preferences and then select “Show Stars always”.)

Using your cursor, you can click on any object in the Skybox to find out more information
about it. Stars, planets, solar object, and even mysterious far-away galaxies can all be clicked and
details about them displayed.

Planet info [==]

Object Detail
Description Data
Star Name 22Gam Peg
Star Name Algenib
Constellation Pegasus - the YWinged Horse
Spectrum B2\
[ escripti 8] SAD 26
escriptiah ata e ezt
Flane! Memus Right Ascension 00h 13m 1418
i Declinati 152110100
Altitude +45° 24' 00.0" eclination -
Azimuth 033" 35'43.8 e e
Right &scension 05h 30m 008z Azimuth 233" 52 235"

Declination + 27743 031"

Asynx Planetarium

Distance E arth 0.38693 AU Star dedication <16=
Digtance Sun 072243 a1

Orbital period 224d 16h 49m 0K

R otation period 243d 00h 26m L 4

E quaterial radius 7320 mies /12100 km Star information includes what constellation it belongs to (if
Temparature TIEE S AB2C X K
Gravity 8.87 m/< / 0,904 « Earth any) and even who the star is dedicated to.

Planet information includes where it is relative to Earth as
well as details about the planet itself.
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The Skybox has three different views available. These views can be selected from the menu
bar or the icons just below the menu bar. These views are Horizontal, Geocentric, and Heliocentric.

*.-1
= 2

The buttons will switch between the different views

Enc sch il

Horizontal view. This is the sky around you as you would see it looking straight up. Click this button

m to switch to Horizontal view.

Geocentric view. This is the sky spread out before you as a map. This button .H& will switch to this

view.
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Heliocentric view. You’re high in space, looking down on our solar system. The button labelled n
will bring up this view. In the control box to the left of the Skybox, there are two buttons,

Closer Farther

and , which will allow you to zoom your view in and out.
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THE CONTROLS

Asynx Planetarium has a remarkably intuitive control interface. Most can be figured out
simply by playing with them, and let’s face it, playing with controls is a fun way to learn. So go
ahead, press a button and see what it does! You’ll be surprised how quickly you learn your way
around!

\Wednesday, May 09,2012

| 2:23:53 PM =|

Ak

Now Animation

The Date [Wednesday, May 09,2012 ~| 3nd Time | 22353PM = poxes represent the exact

moment the Skybox is projecting. You can adjust these to any period and time you wish. The

Skybox will display the sky at the moment you choose, from January 1, 1753 to January 1, 9999.

Using the arrow buttons ( © | - ), you can advance or reverse time one click at a time.
The amount of time each click will advance the Skybox is also customisable from the dropdown box
to the right of these buttons.

09, 2012

Now Animation
The dropdown box here will set how e

much Asynx Planetarium will advance the 5 Minutes
time each time the Skybox is updated. If you

set it for 5 minutes, then each time you click : 1 Second
the forward arrow button, the Skybox will 115 S_Etﬂﬁds
move the sky 5 minutes ahead in time. It Slower 2 -

works backwards too. Click the reverse arrow i > MIUIES
button and time will flow backwards at the Thousand Oaks, 15 Minutes

30 Minutes

speed you set. You can set the time to a
variety of increments, anywhere from one
second to thirty days at a time.

1 Hour

1 Day
1 Sideral Day
30 Days

Select how much time you want between each frame of animation
from this dropdown box.
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Mow Animation

The button marked
the current date and time, and animate the sky in real time, the

will set the Skybox to

objects moving across the sky as they would if you were looking out
your window.

Of course, watching the sky pass by in real time is
interesting, but Asynx Planetarium can animate the sky much faster

== : ==

than that! The two animation buttons will let you
control time as if you had your own Wellsian time machine! Just
like the buttons which let you advance the Skybox one click at a
time, these buttons will animate the sky in increments you set from
the dropdown box: one second at a time, thirty minutes, or even a

month each frame.

Once the animation is running, you can adjust the speed

Slower Faster

using the buttons marked

1. 8. 0.0.0.0.0.0.6 8 4

What is a Sideral Day?

It’s about four minutes shorter than a
normal day on Earth. The technical
definition is the “time scale that is
based on the Earth's rate of rotation
measured relative to the fixed stars.” It
is used by astronomers to locate an
object in the sky, as generally that
object will be in the same position in
the sky one sideral day to the next,
unlike if they used a 24-hour Earth day
in which the object will be more and
more out of position as the days go by.

* %k kK kk ok ok ok

. These buttons only control the speed of the

animation. If you have chosen from the dropdown box to increment the sky 5 minutes at a time,
then the sky will still be incremented 5 minutes at a time, but you can make the increments display

faster or slower.

Slower Faster

the animation speed using the

W Sync.

best results, simply leave the Sync option enabled.

Generally speaking, you will not need to use this option. It is only used if you change
buttons. Enabling the Sync
option will prevent flicker but can make the animation jerky. Disabling this option
will give smoother animation by adding additional, intermediary frames, but may
cause flicker when you set the animation interval to one day or one sidereal day. For

Stop

To stop the animation, click the button.

The Print

so you can locate these objects away from your computer.

button will send the Skybox to your printer along with the planetary body chart

The Skybox can display the heavens above any point on Earth. Want to see what the sky

looks like if you were standing New York or Zurich? You can simply choose those locations from the
Location dropbox. |Thousand Oaks, Califonia, USA ~| The dropbox will contain the name of the location

currently being displayed in the Skybox. Asynx Planetarium comes pre-loaded with four locations.

You can edit these locations or add more using the Edit Locations button ( - ) located right next to

the Location dropbox. You can do quite a lot editing locations, so it has its own chapter! Keep

reading if you want to learn how to edit locations or import locations into Asynx Planetarium!
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LOCATION EDITOR

Location edit

FREE Online search Sign up

witzerland Edit Locations
New vork, N, USA
Landan, England Download / Syne. locations

118.82390

ucle

Ti ; TEE

Fead location editor manual. Fead location search manual

Using the Location Editor, you can manually edit information about a particular location, or

import new location data from the Asynx website.

Londaon, England

housand Oaks, California, USA

Gen Longitude

:
Ged Lafiude | - The left side of the Location Editor will allow you
' to manually edit data for locations that are

Time installed into Asynx Planetarium.

Sawe and Exit
Fead location editor manual
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0L =]
Select the location you wish to edit from this box. Zurich. Switzerland

Mew Yark, MY, USA
Landan. England

You can edit the name of the location here. " ;
Thousand Daks, California, USA

This is the Geographic Longitude of the location, specified in Geo Longitude

decimal degrees. 118.82390
This is the Geographic Latitude of the location, specified in Geo Latitude
decimal degrees. 34.21390 W = 0uth

Here, you specify the time zone of the location, from
Universal Time, or GMT.

OLS

This box allows you to specify how Daylight Savings works
for the location. You can choose which county the location
is in and Asynx Planetarium will adjust itself for Daylight
Savings or Standard time, depending on what the country is
following at the moment. You can also set the location to
always or never use Daylight Savings Time.

Click this button to save the edited data and exit the Save and Exit
Location Editor.

This button will take you to an online version of this Eead location editar manual
manual. The online version may be more up-to-date than
the manual that came with the software.

There’s a “Universal Time”?

Because people live in different time zones, it can be hard to ensure you are effectively communicating
what you mean by “The star will flare at 4 AM”. 4 AM to whom? You, sitting in New York, or your
fellow astronomer all the way over in Bangladesh? Do you even know what time it is in Bangladesh?

So the world got together and agreed that all clocks everywhere would be synchronised to a single
place on Earth, that place being Greenwich, England, and called it Universal Time (or Greenwich Mean
Time).

Clocks are referenced from that point. If you live west of Greenwich, you’re Universal Time will be
earlier than what time it is there. For example, if you live in New York, your Time Zone is -5.0 behind

UT, that meaning that the sun will rise in Greenwich 5 hours before it does in New York. If you live in

Zurich, Switzerland, your Time Zone is 1.0 hours ahead of UT. The sun will rise in Greenwich one hour
after it does in Zurich.

With Universal Time, you can tell your colleague in Bangladesh that “The star will flare at 4 AM, UT”,
and he will know that, to him, the star flares 6 hours later from Greenwich time, which means he is out
of luck because that puts the star flare at 10 AM his time when the sun will happily obscure his view.
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In this box, you can add locations to Asynx Planetarium from an on-line database.

x database online

L’his button takes you to the sign-up screen for the on-line
atabase.
: 3 This button takes you to the on-line form to search and
Use this button to load your selected locations from the on-
line database into Asynx Planetarium.

“Los Angeles% USA

This box lists all the locations you have loaded from the on-
line database.

This box gives the geographical co-ordinates and the
timezone of the location you have highlighted in the box
above.

Change User Lagin Use this button to log into the on-line database.

This button will take you to an online version of this
Fead location search manual manual. The online version may be more up-to-date than
the manual that came with the software.




ASYNX PLANETARIUM USER MANUAL 13

SELECTING NEW LOCATIONS FROM ON-LINE DATABASE

This will give step-by-step instructions on how to add or delete locations for Asynx

Planetarium from the on-line database.

1.

If you have not already done so, sigh up to the database by clicking | FREE Oriine search Signup. |
a. You will be asked to provide registration information including a user name,
password, and a valid e-mail address. You will then be sent an activation e-mail.
Click on the link in the e-mail and you will then be able to access the on-line
database.

2. Click the Edittacaiogs button. This will launch your web browser and load the on-

3.

4.

line database page. You should then see the following screen:

( Select city to mark )
City Search City || Add City to List Change Login

In the City box, enter the city you wish to look up. There are 4.5 million cities in the

database, so it will likely find what you are looking for.

Thousand Daks (Alameda) CA USA (377937 Morth F122°16.7' Easti Timezone: -8h )
Thousand Oaks (Crawford) MO USA {37593 Marth £ 91° 27 7' East/ Timezane: -Eh )
Thousand Oaks Mentura) CA LISA{ 34°10.2" Worth S 118° 50 2" East/ Timezane: -8h )

(Seect iy o mark )
City _ Search City Add City to List Change Login

Usually, it will find more than one match for the city you entered. There are a lot of cities in

the world, remember. Select from the list which city you want and click | add cityto st
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5. You can add up to 20 cities. Cities you have added are listed in the box on the right.

Sydney (Hillshorough) FL USA { 27° 57.8"' Marth 1 82° 12 4' Eastf Timezone: -5h ) Canyon Country, CA, LISA
Sydney (Stutsrman) KD USA ( 46° 43.8' Morth [ 98° 461" East) Timezone: -Gh ) Eng, Switzerland

Sydney AUSTRALIA (33°52.9' South £ 15113 West! Timezane: 10h ) Fehraltorf, Switzerland
Sydney CAMADA (46% 8.9 Morth / 60° 10" Eastf Timezone: -4h ) Feldmeilen, Switzerland
Sydney WARUATU ¢ 15% 31 9" Sauth /1 69° 16" Westd Timezone: 11h) Kitchener, Canada
Sydney SOUTHAFRICA { 26%11.9' South f 23° 6'Westf Timezone: 1h) Meilen, Switzerland

Simivalley, CA, USA
Thousand Oaks, CA, USA
Uster, Switzarland

( Select city to mark )
City Search City [l Add City to List Change Login

Remove City

6. To remove a City you have previously added, highlight that city and click the
button.

7. If you want to log in under a different registered account, click "% tegin

8. When you’re done, click =~ %

9. You're now ready to import these cities into Asynx Planetarium. From the Location Editor

Download/ Syne Ioeslions . A|| the cities you have

window in Asynx Planetarium, click
selected from the on-line database will be loaded and available for you to select from in the

location dropdown box. Cities you have deleted will be removed from the list.

The e S button is currently an unused feature and is planned for

future expansion. At the moment, it will mark a city you select with an asterisk. Useful if you
want to remember a particular city.
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INFORMATION SECTION

In addition to projecting stellar bodies into the Skybox, Asynx Planetarium will also display

the phase of the moon and the coordinates for major solar objects.

Moon phase N

The phase of the moon is displayed based on the date currently being displayed in the
Skybox. If you turn the animation on, you can see the moon change phases right before your eyes!

The orientation of the moon will also be displayed based on what city you have selected. If

it is in the Southern Hemisphere, you’ll see the moon turned 180°.
N or S will tell you if you are

/ looking at the moon as it
appears from the Northern
Hemisphere or the Southern.

Moon phase N

I Mo ICI n

This box will give you updated celestial coordinates of the objects in our solar system. These
reflect where you can find them in the sky at the time the Skybox is projecting. The distances to
these objects are also continually updated; sun and planets measured in Astronomical Units while
the moon is close enough to measure in miles. Azimuth is where the object is in the sky, if the sky
was a giant circle and north is 0 degrees, while Altitude is how high above (or below) the horizon the

object is.
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_3\1.

' MENUBAR

Most of the controls for Asynx Planetarium can be found in the Control Box, those helpful
buttons only a click away. The menu bar provides additional control as well as search features.

FILE
EXIT PROGRAM: Use this to cleanly exit Asynx Planetarium

LANGUAGE: Select which language you wish Asynx Planetarium to use. You will need to
restart the programme for the new language to display.

VIEW: From this menu, you can select which view to display the Skybox in. You can also
display the intro screen.

CONFIG

PREFERENCES: This will allow you to change how Asynx Planetarium operates and
displays data.

Orients the compass, east and
west.

Orients coordinates displayed
for celestial bodies.

When in Geocentric view, sets
whether North or South is at
the top.

Changes the size of the
symbols used for planetary
objects in the Skybox.

Toggles whether constellation
outlines are displayed in
Horizontal view

Changes whether to display
stars all the time or only when
sunlight doesn’t obscure them.

Turn this option on if you only
want to see planetary objects.

Select whether to display stars
as white lights in the sky or to
display in their spectral
colours.

These options toggle on and
off the gridlines on the globe.
You can also choose whether
these gridlines are displayed
during animation or not.

Users of older versions of
Asynx Planetarium can select
this option to use familiar
control keys.

¥
o
¥
<]
<]
®
9
@
¥
Iv|
]
o
|
9
g
Iv|
v
v
|




SEARCH

INFORMATION: From here you can call up the info box on
any of the planets in our solar system, the sun, and the
moon without having to click on them in the

Skybox.
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UPDATE DATA: Asynx Planetarium automatically updates itself weekly. You can
force an update by selecting this command from the menu.

STAR: This command will let you search for a star by its name, SAO (Smithsonian
Astrophysical Observatory) number, or even by its Asynx Planetarium dedicated star
#, in case you know that number or even have a star dedicated to you. The star you
select will be highlighted in the Skybox and its information window displayed.

CONSTELLATION: From here, you can search for a constellation from the search box
presented. No need to type it its name or even remember how to spell it. All known
constellations are here for you to pick from. The selected constellation will be
highlighted in the Skybox.

FIND COORDINATES ONLINE: This is another way to call up the Location Editor. See
LOCATION EDITOR for complete details on how this function works.

Star Magnitudes

MAG LIMIT: This will allow you to limit the The brightness of a star is measured in magnitudes. The

magnitude of the stars displayed in the

Skybox.

stars that will be displayed.

star Vega is defined as having Magnitude Zero. All stars
are based off of this. Brighter stars have smaller numbers,
The larger the number, the more dimmer stars have larger numbers. Our sun has a
Magnitude of -27, while a Magnitude of 32 is as dim as the
Hubble Telescope can observe.

WEBSITE There are three types of Magnitudes: Apparent (what we
see with the eye), Absolute (corrects for distance affecting
brightness), and Photographic (brightness corrected for the
GO TO WWW.ASYNX- sensitivity of photographic material). The Magnitudes
PLANETARIUM.COM: Launches your listed above are Apparent Magnitudes.

web browser and loads the Asynx
Planetarium website.

INVITE A FRIEND: Launches your e-mail
programme so you can tell all your friends about Asynx Planetarium.

MANUAL: Click here to launch your web browser and read the manual on-line. The on-line

version

may be more up-to-date than the manual that came with the programme.

DONATE: Asynx Planetarium is free to use. If you would like to support Asynx Planetarium,

choose from either of the menu items below.

SUPPORT SOFTWARE: Opens a web page on-line were you can donate through
PayPal to support Asynx Planetarium
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DECICATE A STAR: Opens a web page where you can dedicate a star in Asynx
Planetarium. Dedicate it to yourself, someone you love, or even to your dog! Go
on, he'll love you for it!

ABOUT: View the credits for Asynx Planetarium.

SHORTCUT BAR: These buttons offer one-click access to several commands in Asynx
Planetarium.

Skybox Horizontal View
Skybox Geocentric View

Skybox Heliocentric View

Go to the Asynx Planetarium website

= [ L |
HEBHEE

Donate to Asynx Planetarium

Read the on-line version of the Asynx
Planetarium manual

Ty

Launch the on-line Location Editor

Send an e-mail to tell others about Asynx
Planetarium

View the credits to Asynx Planetarium

&
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WOULD YOU LIKE TO KNOW MORE...?

The world of Astronomy has fascinated Mankind since the days of old. Here are some
articles which may whet your appetite for that which lies in the sky above.

STAR GAZING

Star gazing is undisputedly the oldest scientific hobby on earth. Prior to invention of the
telescope, stargazers required no special apparatus but their own eyes and a clear view of sky to
appreciate the splendour of the infinity. For many people, star gazing doesn't start just as a favourite
pursuit. In some, it is a natural response to an inborn desire - to reach out to the stars. In others, star
gazing originates from the growing respect they cultivate for the vastness of this universe. Whether
you're catching a glimpse of the star-filled clear skies or peeping into the cosmos through your
telescope, you can't deny the felicity it imparts. As a consequence, star gazing could be a great
repose from a busy life. Every one of us would have at least once in our lives gazed at the stars with
exaltation so pure and divine.

Star gazing as a scientific trend dates back to the ancient philosopher, Plato. His student,
Aristotle, was the first to start a systematic study of astronomy before 300 B.C, though he wrongly
summarized that the earth is the centre of the universe and stars move around it. During the long
course of the scientific journey, many astronomers later continued their study and synthesized
various theories from their observation and primitive star gazing. Star gazing was a major branch of
observation and laid the foundation for Astronomy. Man had always worked on theories to
understand the bright objects hanging in the skies and their relative position in space. Stars have
always fascinated man and in particular the intellectual group of humanity. The boundless nature of
the universe is one of the never-ending fascinations of man which allude him to star gazing. Many
people recognize that their affection for star gazing remains fresh throughout their life.

A thrilling way to refresh your senses, star gazing could actually be a great learning
experience. Star gazing eventually inspires us to accumulate knowledge of heavenly bodies of our
limitless cosmos. Many star gazers don't just stop at star gazing. They continue to learn in great
detail the working principles of the universe and its constituents. Thus star gazing promotes scientific
learning among its enthusiasts. Star gazing really has an interesting history in the development of
science and the scientific method. It was star gazing that brought out the first astounding fact many
communities could not digest, that the earth was not the centre of the universe. In due course, the
scientific method has corrected many fallacies our ancestors had endured.

It was only in the 17" century the grand invention of the Telescope changed the face of star
gazing. The Telescope was a scientific milestone which paved way to Modern Astronomy. Through
the four centuries that have passed, the telescope as a major tool for scientific research has
tremendously aided astronomers to unravel countless mysteries of the universe surrounding us.
Today, the glass telescope has evolved a long way into the radio telescope. Radio Telescopes, though
relying on a similar principle of amplification as glass telescopes, can provide sight of celestial bodies
millions of light years away. But the glass telescope has not lost its prominence. It continues to serve
scientists and amateur astronomers with a continued brilliance as ever. There is always a plentitude
of star gazing enthusiasts around the world who direct their telescopes toward glistening worlds of
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hope that hang in the dimmest chasms of an enigmatic universe. And there are scientists watching
out of their laboratory telescopes in hope of discovering another new home for mankind to dwell in.
An expression of anticipation, and a burning desire, star gazing will continue to be promoted by many
more enthusiasts all over the world.

Worth honorary mention is Plato's ageless quote relevant to star gazing: "Astronomy
compels the soul to look upwards and leads us from this world to another."

If you're new to the wonderful world of astronomy, or star gazing, a great outset would be
Asynx Planetarium Software. To download the software and to start your observations today, visit
http://www.asynx-planetarium.com, an invaluable source of information for beginners.
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STAR WATCHING TIPS

A popular misconception on Astronomy is that it requires high-priced equipment as well as great prior
knowledge. However, Astronomy starts with “star watching”. Star watching is engaging but not necessarily
difficult. It does not require an expensive telescope or remarkable skills. Star gazing is flexible enough to meet
everyone’s enthusiasm. You can start out with your naked eye learning to identify a number of constellations
and stars. You will gradually be able to recognize any constellation on a clear night sky visible to the naked eye
during any time of the year. This demands of you nothing more than a bit of enthusiasm and basic knowledge
of star watching.

So what are the prerequisites of star watching? Simple, a pair of eyes and a “star chart”. A star chart
is an outline or map of the night sky on a particular season of the year. Star charts are made for different
seasons, simply because the sky is not the same on all times of the year. The reason behind is that the glare of
the sun affects the brightness of the night sky differently in different seasons. Star charts are also occasionally
made for different regions. You can easily guess why, observers on the different regions of earth will clearly
witness a different layout of the sky above them. However, before learning more about star charts, let us see
some general tips for star watching.

General Tips on Star watching:

Far from the downtown: If you stay within a city or town, the lights from buildings and structures may
over-illuminate the sky, thus reducing the visibility of many stars. If you're in the outskirts or have few edifices
around, this won’t be a problem. If you can’t go out somewhere for your star watching activity, you can
probably wait till the city lights dim to a minimum.

Select your facility: 1t can be your backyard or your roof-top. Find a comfortable, serene place where
you get a full (bright) view of the night sky.

Get geared up: Dress yourself suitably (so that you don’t freeze on long star gazing sessions), get
some munchies and/or hot-coffee for added festivity, a relaxing chair, and a flashlight covered with red
wrapper (the wavelength of red illumination doesn’t affect your ability to watch faint objects in sky). Many
suggest a bug-spray, just in case.

No full moon, please: Star watching is ideal on nights when there is no-full moon.

Where’s the map? Most importantly, get a star chart or star chart software. See more on star charts
below.

Star charts and Star chart software:

Where can | get them? Star charts are available in many formats. There are weekly magazines that
publish star charts of specific regions for their published time period. Another place to look at is the Internet.
However, once you start your star gazing, it’s best to use star chart software that draws the current sky map.
This is extremely useful for a star watcher. Star chart software can draw the exact sky map for a given region
at the input time. It also takes care of many other factors, the moon phase, the exact latitude and longitude of
the given region, the motion of the solar system through the galaxy, the glare of the sun affecting the
brightness of sky, among many others. All these complex functions are built into the star chart software to -
provide the most accurate star chart custom-made for you! This way, you can plan your star watching session
ideally beforehand, and mark points of interest you would like to watch every week. Moreover, such software
is often free to obtain.
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How can I use it? Once you obtain a star chart, whether a generic star chart, or a printed star chart
from your favourite star mapping software, you can start finding the patterns of constellations in the sky! This
is the exciting part, of course, and it’s easy. If you’re using software to make your star charts, you can easily
recognize what’s above, because you have a more-than-accurate map of the sky. Once you start recognizing
the constellations, you will naturally begin to learn identifying individual stars. Once again, your star chart
software aids you in this greatly.

What next?

Now that you can identify your favourite stars and constellations on any night sky, the next step is to
observe the sky for long terms. Yes, that’s how you learn how the sky changes its appearance as the earth
moves through its orbit every year, and the entire solar system traverses through the Milky Way. There’s no
better way to appreciate the majestic sky than watching it through the year. Once you become proficient at it,
i.e., after a year or two, you might want to get deeper into astronomy. Next steps include buying 7x50
binoculars for watching objects of lesser magnitude, later a telescope to begin with, joining an astro-club, and
so on. The fascination of Astronomy is guaranteed to take you a long way.
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PLANET WATCHING

In many ancient cultures throughout the world, the brightest objects in the sky have been portrayed
as gods. Which are of course, the sun, the moon, and earth's siblings of the solar system: the planets. Planets,
though they only return the light of the sun, have lured our ancestors so much that they worshipped these
shiny orbs in hope. They also saw no difference between the sun, the moon and the planets, so that they
referred to all these bodies collectively as “planets”, because all these moved through the skies.

Scientifically, planets are objects of considerable mass that circumnavigate a star in circular or
elliptical orbits. Planets of any star system, not just ours, retain a great deal of information about the birth,
evolution and the aftertime of that stellar system. Our own Solar system contains eight interesting planets
and a number of other objects like comets, asteroids and Cooper Belt objects. The first four planets (in the
order of their proximity to the sun), namely Mercury, Venus, Earth and Mars are made of mostly rock and
metal. The next four in row, Jupiter, Saturn, Uranus and Neptune are colossal aggregations of gases and
liquids without a solid exterior. The former planet Pluto is a frozen mass of gas at inert temperatures. Pluto
was officially known as a planet till the end of 2006 when the IAU formally defined the term “planet” and
stripped Pluto off its status as a planet. Pluto is reclassified as a minor planet or dwarf planet. This created a
controversy and some people still consider Pluto as a planet for practical purposes.

Not all the planets in our solar system are visible to the naked eye. The five that are visible on
evenings after sunset, though not all at the same time or throughout the year, are Venus, Mars, Mercury,
Jupiter, and Saturn. Venus is the closest planet to the Earth and the brightest object in sky after the Sun and
Moon. Known as the “evening star” in the western skies and the “morning star” in the eastern, Venus is visible
in both skies for a major period of the year. Thus it is the easiest planet to gaze at.

The next planet to look at would be Mars. Often visible on the lower right of Venus, Mars is dimmer
and reddish in appearance. The red colour of the planet is attributed to the presence of large amounts of
oxides of Iron in its soil.

Mercury is difficult to catch, and requires prior planning. While it is bright, it shows up only
momentarily after the sunset, and demands patience to identify it.

Jupiter, the largest of planets, is mildly brilliant and easily spotted, to the south, eastward of Venus.
With a telescope, Jupiter is a pleasure to watch, revealing many of its satellites.

Saturn, the brightest object in the southeast following sunset, can easily be recognized. Like Jupiter, it
requires a telescope to appreciate the charming ring-structures and satellites orbiting it.

Uranus is rarely visible as an extremely faint object in the skies, difficult to recognize from other stars
adjacent to it. However it can be located through a telescope after anticipating its location in the sky.

Neptune and Pluto, being exorbitantly farther from the Sun, are extremely faint for the naked eye and
can be met through a telescope.

Unlike star watching, which requires little prior knowledge of where the stars are located, Planet
watching requires planning beforehand. Stars stay relatively fixed in their constellations most of the time.
Planet motion however, makes it difficult to expect them in certain locations. Our Earth's own motion relative
to the other planets makes the picture a bit more complicated. Though difficult, Planet motion is completely
predictable. This is because we have knowledge of the orbits and time periods of all the planets orbiting the
Sun, including our own. Previously, Planet watching enthusiasts required updates from astronomy magazines
or hobby clubs that provided them with the information they needed. Today, Software has changed the
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picture. Astronomy software has made it easy for scientists and star gazing enthusiasts alike to predict the sky
in their locations at any specified time. This is a must for planet watchers, since for watching planets it is
essential to know beforehand where they will be.

Star mapping software can guide in the creation of a precise sky map of a particular region at a
particular time thus making it possible for novices to easily identify the planets and other objects in the sky.
Astronomy software is rightly the first tool available to the Stargazer in the 21 century, ahead of the

telescope!
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WHAT IS AN EXOPLANET?

It is in human nature to venture beyond what is just visible. Displeased with the uninhabitable nature
of planets in our own solar system, scientists have begun the tradition of searching for far-off worlds lying
thousands of light years away. Planet hunters, as these specialists are fondly called, have discovered about
307 exoplanets to date. Exoplanet, shortened from “extrasolar” planet, is a term used to describe a planet not
part of our own stellar system. Since the first exoplanet was discovered in 1992, many teams of researchers
have offered their part in the big picture. The most happening field in Astronomy right now could be
exoplanet research.

The idea of exoplanet hunting is not very new to Astronomers. Back in 1952, American astronomer
Otto Struve broke the silence by signifying the possibility of observing planetary companions of distant stars.
His idea, though accepted, could not be established until the end of the century, when technology pushed the
limits of space observation. Capable of detecting the slightest variations of light from stars in other galaxies,
state of the art space telescopes are now aiding astronomers in planet hunting. A line up of new technologies
that assist them in identifying and confirming the existence of exoplanets have been invented by planet
hunting specialists. Scientists not only discover these exciting far-flung worlds, but also estimate their mass,
chemical composition and distance from parent star through a variety of ingenious techniques. Most of the
exoplanets found till date are giant planets weighing many times the earth. The planet with the lowest mass
found till date is the OGLE2005BLG390Lb, weighing approximately 5.5 times the earth. It orbits a red dwarf in
the centre of the Milky Way galaxy and is about 21500 light years away from us. The most massive exoplanet
known is TW Hydrae b, which is some 9.8 times heavier than Jupiter, the heaviest planet of our Solar System.
Exoplanets are generally named according to a scheme in which a small letter indicating the planet is added to
the name of the star. Many exoplanets have intriguing properties. Some people can’t believe that there are
planets out there that orbit not one, but two stars simultaneously! The PSR162026c is a good example. It
orbits a stellar binary, which is a duo of a pulsar and a white dwarf.

Recently discovered exoplanets have been quite motivating to astronomers as well as astro-biologists.
The question of life on these remote planets is ever enthralling. Scientists estimate that the probability of life
on a planet depends not just on availability of water, but many other factors including the distance of the
planet from its sun. A certain proximity to the parent star, called the “habitable zone”' or “Goldilocks zone” —
not too hot, not too cold, but just right — of a star, determines the possibility of evolution of life on the planet.
Most exoplanets have been found to be either too close to their parent star or too distant to support life. One
of the latest discoveries, the exoplanet Gliese 581c was found to be in a habitable zone while also hinting an
unconfirmed possibility of liquid water. Gliese 581c is one of the three planets orbiting a red dwarf Gliese 581,
about 20 light years away from the sun, considered highly close in astronomical distances. Its sister planet,
Gliese 581d is also anticipated to be life supporting while it lies on the outer edge of the habitable zone and
weighs about 8 earth masses. While this is only the beginning of exoplanet research, it raises many profound
guestions about the place of humanity in the universe. Astro-biologists particularly are very much interested
in these findings as it gives them an opportunity to view life in a fundamental manner. Until more evidence is
gathered on the presence of life in other worlds of the universe, each discovery of an exoplanet will bring with
it new hope in the scientific community.

In this unconstrained universe with limitless number of mysterious worlds, there could be many life-
hosting planets. Someday, we might have knowledge of all planets in our galaxy and maybe even the means to
travel to them. Whether there are intelligent beings out in the corners of the universe is a difficult question to
answer today. But, there is a fundamental statement made 25 centuries ago by Greek philosopher
Metrodorus of Chios: "To consider the Earth as the only populated world in infinite space is as absurd as to
assert that in an entire field of millet only one grain will grow."
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MOON WATCHING

The moon is an object of interest to everyone ranging from children to astronomers to space tourists.
Being the only satellite of the Earth, the moon has a rich history since it formed about 4.5 billion years ago.
While the moon is larger than Pluto, it has an average density of about three times that of water. Itis a rocky
world with a heterogeneous terrain consisting of mountains, volcanoes, and large craters. Most of the surface
of moon is covered with a layer of soft soil formed from pulverised rock material. The moon has no
atmosphere whatsoever and all of its terrestrial features can be observed clearly from the earth with a
telescope. Most features are visible to the naked eye, when observed carefully on a clear night sky when the
moon is half illuminated. One need not stress the importance of the moon to sky gazers.

Moon Phases

We notice the moon changing its appearance everyday in the skies. Many civilizations in the past
have observed this as a calendar in the night sky. The various appearances of the moon through each month
are classified as different moon phases. The moon phases are a natural phenomena caused as a consequence
of the Moon's orbit around the earth. The proceeding of the moon phases is as follows:

New Moon. Waxing Crescent. First Quarter. Waxing Gibbous. Full Moon. Waning Gibbous. Last
Quarter. Waning Crescent.

The phases are in symmetry following the moon's shift in appearance. The new moon is seen when it
is between the Sun and Earth, causing it to appear as an unlit disk. In the following days the moon starts
getting brighter, showing up as a waxing crescent, a quarter, then a gibbous, and finally as full moon when it is
fully illuminated. By then, the moon is halfway through the cycle, facing both the Sun and Earth. In the
proceeding period it starts waning through a gibbous, a quarter, a crescent, to finally the new moon, thus
completing the cycle. This cycle through the eight phases takes about a month, and lets moon watchers
observe the moon in varied amounts of lighting.

No full moon for moon watching

As opposed to common sense, the best glimpse of the moon can NOT be caught on a full moon day.
The moon has many features that are best observed through shadows and partial illumination. Due to the
heavy brightness on a full moon day, many of the moon's wonders such as craters cannot be spotted. Itis
advisable to watch out for different features of the moon throughout the different moon phases. Starting with
the first crescent, or waxing crescent, many lunar features can be observed. The mountainous features and
large craters are best visible on the quarter moon phases. For smaller details, one might wait for the gibbous.
On the whole, moon watching requires patience and careful observation.

Other tips

The moon is the most inspiring object to watch in the night sky. Moon watching can be even more
exciting if you follow the rules and plan it properly. If you're a regular star gazer, you might already have a
telescope. A telescope will reveal the most intimate details of the moon. If you seriously want to study the
moon in detail, the telescope is the greatest tool to aid you. However, a telescope is not mandatory if you only
want to learn about the moon's features. Being very near to the earth (by astronomical distances), the moon
reveals quite a lot of itself to the naked eye. A binocular is a good investment even for the beginner. Many
people find the 7 x 50 binoculars comfortable for moon watching. It is easy to find at a local store and greatly
enhances your moon watching experience. Sky mapping software can be of good help when you want to plan
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your moon watching activity. If you don't already have astronomy software, download it. It is available for
free. Moreover, it shows you much more information about the moon phases.

27
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MIDNIGHT SUN

Almost everyone on earth is accustomed to the inevitable cycle of day and night. We take it for
granted that we've designed our lifestyle to be in rhythm with the rising and setting of the sun. However it is
not a surprise that there are people on our own earth who have much longer days and nights. They live in the
land of the midnight sun, where the generous sun shines throughout the day for months at a time!

This intriguing phenomenon is observed in the regions northern to the Arctic Circle and southern to
the Antarctic Circle. Hence the people who witness it are those few living in Norway, Finland, Sweden and
Greenland. Itis also seen in Northern parts of Canada, Alaska (U.S,), Iceland and few uppermost parts of
Russia. This midnight sun occurs during summer in these northern regions. Being an astronomical
phenomenon caused by the Earth's orbit around the sun, it is a spectacular sight to watch the sun shine
endlessly in the sky. Norway is popularly known as the land of the midnight sun, since a part of it enjoys the
sun endlessly for a period of about four months in summer. The sun never sets for about 73 days in the Utsjoki
district of Northern Finland. Another spectacular sight in this region is the appearance of Northern Lights or
"Aurora Borealis". As one goes further approaching the poles, the effect of midnight sun augments. Finally at
the poles, the sun rises and sets only once a year. Thus at the poles a day or night is equal to 6 months in
length. At the poles and nearby regions, these are referred to as the “polar day” and “polar night”. At the
poles, the sun actually shines for 186 days. They stay dark for the rest of the year. Similarly, in the "lands of
the midnight sun", there are periods during winter when the sun never shows up in sky, when people have to
rely entirely on artificial lighting. Though amusing to others, some natives and visitors of these regions
experience problems of sleep due to the anomalies in natural lighting.

As many of us know, the earth is slightly (23.5 degrees) tilted in its orbit around the sun. This exposes
the poles to the sun for half a year each irrespective of day and night. The rest of the time keeps them
completely hidden from sunshine, and thus causes the polar day and polar night. As regions lying so close to
the North Pole, the Arctic-crossing countries also experience this effect to some extent causing the midnight
sun. In these regions, the sun sometimes appears to be high in the horizon though it is below, due to
atmospheric refraction. Areas southern of the Arctic Circle experience twilight due a similar effect, causing
enough natural illumination in the sky during the nights. This is known as "White night" or "twilight sky". The
phenomena of polar day / polar nights, midnight sun and similar effects can be better understood by knowing
about the Earth's orbit around the sun. A best source to learn more about such planetary phenomena would
be Astronomy Software. Ideally, free astronomy software which can simulate time-forwarded demos of
planetary motion would help. In general, anybody willing to learn in detail about the natural phenomena
attributed to planetary motion would find Astronomy software to be greatly helpful.
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AZIMUTH AND ALTITUDE: FINDING THOSE STARS

So you have a nice map and the coordinates of the star you want to observe. What do those numbers
actually mean and how do we humans translate that into something we understand?

Let’s say we have a planet we want to see. Its celestial coordinates are Azimuth 100, Altitude 70.
First, Azimuth.

Look North, right at the North Pole. We'll call that 0 degrees Azimuth. Now turn around clockwise, all
the way around. That circle you just made is split into 360 degrees. 90 degrees is to your right. 180 degrees is
behind you. 270 degrees is to your left.

Again, face North. If the planet’s Azimuth is 100 degrees, turn right until you are standing at 100
degrees. You may need a compass to help you figure out exactly where 100 degrees is. But, as you can tell,
it’s just slightly further around from 90 degrees, and you know that is to your right.

Now you know what direction to look. All we have to do is figure out how high in the sky to go to find
our planet. Have you guessed that is what Altitude is for?

Ready to play that big circle game again? Except this time, the horizon is 0 degrees while straight up
above is 90 degrees.

If our planet is at Altitude 70 degrees, we just look up from the horizon until we are looking 70
degrees above it. Again, a compass will help you gauge where 70 degrees is. If it’s Altitude is expressed as a
negative number (say, -50 degrees), that means that the object is below the horizon and you can’t see it, but
at least you know where it is.

Here is a nice picture which may help you understand how Azimuth and Altitude work.

Zenith

A
. Observer e
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GLOSSARY

Altitude — Sometimes referred to as elevation, is the angle between the object and the
observer's local horizon. It is expressed as an angle between 0 degrees to 90 degrees. See AZIMUTH
AND ALTITUDE: FINDING THOSE STARS for a practical example of Altitude and Azimuth.

Astronomical Unit (AU) — The average distance from the Earth to the sun or 92 million, 955
thousand, 807.3 miles.

Astronomer - A physicist who specialises in the study of astronomy.
Astronomy - A branch of physics that studies celestial bodies and the universe itself.

Azimuth — An angular measurement in a spherical coordinate system. The vector from an
observer (origin) to a point of interest is projected perpendicularly onto a reference plane; the angle
between the projected vector and a reference vector on the reference plane is called the azimuth.
See AZIMUTH AND ALTITUDE: FINDING THOSE STARS for a much easier explanation.

Constellation — A configuration of stars as they are seen from Earth. The International
Astronomical Union currently recognises 88 constellations, though there are numerous other
constellations that are unrecognised.

Degree — A unit of measurement in an arc or angle. Imagine a circle cut into 360 equal slices
like a pie. One degree would be how wide one of those slices is.

Equator — An imaginary line that runs around the Earth, equidistant from both the North and
South Poles. Also known as Latitude 0.

Galaxy — A collection of stars, star systems, and stellar remnants, bound together by gravity.
Geocentric — Having the Earth at the centre.

Greenwich Mean Time (GMT) — The local time at Greenwich, England. All clocks reference
this point.

Heliocentric — Having the sun at the centre.

Hemisphere — Half of a sphere. When referring to the Earth, the Northern Hemisphere is the
half that is north of the equator. The Southern Hemisphere is the half that is south of the equator.
The Western Hemisphere is that half of the Earth that is west of the Prime Meridian. The Eastern
Hemisphere is the half that is east of the Prime Meridian.

International Astronomical Union (IAU) — An internationally recognized authority for
assigning designations to celestial bodies (stars, planets, asteroids, etc.) and any surface features on
them. It is made up of professional astronomers, at the Ph.D. level and beyond, active in
professional research and education in astronomy.
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Latitude - The angular distance between an imaginary line around a heavenly body parallel
to its equator and the equator itself. If you look at a map or a globe, latitude are those lines that run
left to right across the map, like the equator. Latitude above the equator is called Latitude North.
Below is called Latitude South.

Longitude — The angular distance between a point on any meridian and the prime meridian
at Greenwich. If you look at a map or a globe, longitude are those lines that run up and down across
the Earth, from the top at the North Pole all the way down to the bottom at the South Pole.
Longitude to the west of the Prime Meridian is called Longitude West. Longitude to the east is called
Longitude East.

Magnitude — A measure of brightness and brightness differences used in astronomy. The
smaller the number, the brighter the object. The star Vega is defined as having Magnitude Zero. All
other objects are referenced from this.

Planet — As defined by the International Astronomical Union, a planet must have the
following attributes: 1) It must orbit the sun, 2) It must be massive enough for its own gravity to
make it round, and 3) It must have “cleared its neighbourhood” of smaller objects around its orbit.
This definition applies only to planets in our own solar system and is not accepted by all scientists.

Planetarium — Usually, a building designed to project the sky on a domed ceiling. The word
has now evolved to also generically include other devices which illustrate celestial objects, such as
computer simulations.

Prime Meridian — An imaginary line that runs from the North Pole, down through the Royal
Observatory at Greenwich, England, and to the South Pole. Also known as Longitude O.

Sideral — The time taken for a given object to make one complete orbit about another
object.

Smithsonian Astrophysical Observatory — A research institute of the Smithsonian Institution
headquartered in Cambridge, Massachusetts

Solar System — Our sun, with its planets and other celestial objects which revolve around it.
Planets which revolve around other stars not our own are interchangeably referred to as “Planetary
Systems”, “Extrasolar Systems”, or “Exoplanetary Systems”.

Star — A celestial body of various hot gases that radiates energy from
thermonuclear reactions.

Universal Time (UT) — The local time at Greenwich, England. All clocks reference this point.



