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Disclaimer
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by Willmann-Bell. ISBN 0-943376-35-2. Non-exclusive use has been specifically
granted, in writing, by Willmann-Bell, for use in TheSkyX. Serial Number Ul1A445.
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reproduced with permission. Photographs from the Anglo Australian Observatory
telescopes are by David Malin.

The photograph of the Milky Way is licensed from Digital Sky LLC.
TheSkyX™ copyright 2010 Software Bisque, Inc. All rights reserved.
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permission.
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Welcome to TheSkyX

Many of you have never seen the sky. Not really. If you live in a city or suburb, a pale
blue or grey dome looms overhead while the Sun is up, and a darkish brown curtain
hangs down at night, with maybe a few sparks of light poking through here and there if
the clouds haven’t gathered and the glare from buildings and cars and billboards isn’t
overwhelming. The Sun and the Moon are unmistakable of course, but the spattering of
stars you glimpse are probably strangers to you. Some of them might even be planets —
for most people, it’s hard to tell the difference.

All of this is about to change. You have in your hands an extraordinary tool for revealing
not just new worlds, but the entire universe. The night sky is an incredible wonderland of
diverse and spectacular objects and phenomena. Some of these breathtaking sights are
created by tiny particles that ply the fringes of our atmosphere. Others are immense,
ancient structures, incomprehensibly far away.

TheSkyX Professional Edition or TheSkyX Serious Astronomer Edition will bring all of
these amazing marvels and more to your desktop. It will help you learn the fundamentals
of astronomy, the most ancient science, and teach you how to recognize just about
everything in the real sky. Whether you’re looking up from the streets of a light-polluted
city, or taking in the view from a remote, pitch-black mountaintop, or controlling your
distant observatory from Internet, TheSkyX will help you understand what you see and
find what you’re looking for.

You’ll also enjoy experiences that are only possible through the magic of simulation and
virtual-reality programming. Faster-than-light flights through the solar system, out-of-
this-world views of the Earth and Moon, and the orbital tracks of hundreds of satellites
are just some of the animations built into 7heSkyX. Trips through space and time that
were once possible only in the imagination will be vividly brought to life on your
computer screen.

TheSkyX has something to offer everyone, from the absolute beginner to the most
knowledgeable amateur astronomer. This User Guide will help you navigate the basic

features and tools our unique program has to offer.

The sky is waiting for you. Let’s get started!

Getting Started

TheSkyX Professional Edition and Serious Astronomer Edition (hereafter referred to
simply as TheSkyX) are available for either Mac or Windows operating systems.
Operating system specific versions are sold separately, so please make sure you have the
right product for your computer before proceeding.
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Throughout this document, TheSkyX Professional Edition-specific features are
accompanied by the Professional Edition graphic below.

Updating Your Computer’s Video Driver

If you use Windows, Software Bisque strongly recommends updating your computer’s
video display driver before installing and opening TheSkyX. TheSkyX takes advantage of
software called OpenGL to show 2D and 3D planets, animations, and photos at video-
quality frame rates. To enjoy TheSkyX’s entire feature set, and for the best overall
performance, make sure that your computer has OpenGL version 1.5 or later installed.

A utility application called TheSkyX Compatibility Test can be run on your computer to
determine the OpenGL version. This app can be downloaded from TheSkyX
Compatibility Test page on the Software Bisque web site.

When you open TheSkyX Compatibility Test, and your computer is not running OpenGL
1.5 or later, the following window appears:

T TheSkyX Compatibility Test @%lﬂ
Result
FAILED.

Error: TheSkyX requires a newer version of OpenGL to run,

OpenGL version 1.1is running on this computer,
OpenGL version 1.5 or later is required.

To proceed, update your video driver software by visiting the web site
of the video hardware's manufacturer, and then download and install the
latest video driver. Once this step is complete, try running TheSkyX again.

If updating to the latest video driver does not allow TheSkyX to run,
then a newer model video hardware may be reguired, See

‘www . bisque. comvideocards' for a list of video hardware that
gives the best experience with Software Bisgue products,

Error code = 711.

OpenGL Details

Veersion: 1.1.0
Parsed Version: 11

‘iendor: Microsoft Corporation

Renderer: GDI Generic
Compatibility Test version: 1.0.1 (Build 20}

Figure 1: TheSkyX Compatibility Test window that appears when OpenGL version 1.5 or later is not
present.
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Installing Mac Video Drivers

The latest version of OpenGL is included with the OS X software updates. Click the
Apple icon, then click the Software Update command to make sure your Mac is up to
date. That’s it.

Windows 7, Windows Vista and Window XP Video Drivers

For all 32- and 64-bit editions of Windows, the latest version of OpenGL is distributed as
part of your computer’s video driver (the video driver is software that communicates with
the video display hardware).

In order to obtain the latest version of OpenGL, you must install the latest video driver
directly from the original equipment manufacturer (OEM) of your computer's video
display adaptor.

Video driver software is updated very frequently, so chances are you don't have the latest
driver installed on your computer right now.

To Properly Update the Windows Video Driver and OpenGL

To properly update the Windows video driver and OpenGL, first determine the make and
model of your computer’s video display adaptor. Both are listed in the Windows Device
Manager (see Windows Help for details about accessing the Device Manager from XP,
Vista and Windows 7).

e Do not use Windows Update to try to obtain latest video drivers. Windows
Update installs video drivers from Microsoft, not from the hardware
manufacturer.

e In general, do not use the video driver that is supplied by Microsoft Windows as
it often does not include the latest version of OpenGL or the latest video driver for
your video hardware.

Next, visit the Downloads page of the video driver manufacturer:

e AMD (ATI)
e Intel

e NVIDIA

e S3 Graphics

From there, download and install the latest video driver according to the video display
hardware manufacturer’s instructions.

After installing the latest Windows video driver, you’re ready to install and run TheSkyX.
Running TheSkyX without OpenGL
TheSkyX can be run on a computer that does not have, or cannot support OpenGL 1.5 or

later. For example, video driver software that supports OpenGL 1.5 or later for older
video hardware simply may not exist. Or, some remote control applications, such as
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Windows XP Pro’s Remote Desktop, cannot run applications that use OpenGL graphics
acceleration.

When TheSkyX is launched for the first time, it determines if a suitable version of
OpenGL is installed, then configures the display mode accordingly. To manually
configure TheSkyX to run without OpenGL, click the Preferences command from the
Tools menu (Windows) or the Apple menu (Mac) to show the Preferences dialog. Select
the No OpenGL option from the OpenGL Detection Mode list and then click Close.
Restart TheSkyX for this setting to take effect.

The following features will not be available when the No OpenGL option is selected.
Photographic panorama horizons (page 151).

Solar and Lunar Eclipse Viewer (page 117)

Satellites From Above Earth (page 121)

3D Stars (page 101)

3D Solar System (page 115)

Planets rendered using 2D ellipses instead of 3D-like photographs.

Minimum System Requirements

Please review the minimum system requirements before installing TheSkyX on your
computer.

Mac

TheSkyX Serious Astronomer Edition for Mac can run on any Mac desktop or laptop
computer with OS X 10.4.8 or later with a 1.25 GHz or faster G4 PowerPC processor, or
a 2 GHz or faster Core Duo processor. You also need at least 512 MB RAM, 64 MB
video RAM, and 1.3 GB of free disk space, a mouse or other pointing device and a DVD
ROM drive.

TheSkyX Professional Edition for Mac has the identical minimum requirements, except
that a total of 2.5 GB of free disk space is required.

Windows

TheSkyX for Windows can run on any desktop or laptop computer running Windows 7,
Vista or XP with a 1.5 GHz or faster Intel Pentium 4, Pentium M, Pentium D, or AMD
K-8 (Athlon) or better processor. You also need at least 512 MB RAM, 64 MB video
RAM, and 1.3 GB of free disk space, a mouse or other pointing device and a DVD ROM
drive.

TheSkyX Professional Edition for Windows has the same minimum requirements, except
that a total of 2.5 GB of free disk space is required.
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Installing TheSkyX

Macintosh

Like all Macintosh software, TheSkyX is easy to install. Insert the DVD in the DVD-
ROM drive. TheSkyX icon appears on your desktop once the media is recognized.
Double click it. TheSkyX install icon should now appear. Double click that icon and
follow the prompts. You’ll be asked for the all the usual stuff.

If you’re curious about exactly what files are installed to your Mac, turn on the Installer
application’s logging feature. From the Installer menu, click the Install Log (3L)
command on the Window menu then click the Show All Logs command in the pop-up
menu on the Install Log window. You might want to print the Installer log for future
reference by clicking the Print button.

To launch TheSkyX, click Go > Applications from Finder ({1 38U), then double-click on
TheSkyX (Serious Astronomer Edition or Professional Edition) icon.

Windows 7 or Windows Vista

To install 7heSkyX under Windows 7 or Windows Vista:
1. Log on as an administrator. TheSkyX requires administrative privileges to
be installed under these operating systems.
2. Insert the DVD-ROM in the DVD-ROM drive.
3. Click Start > Computer.
4. On the Computer window, select the removable storage device that holds
TheSkyX media, and then click the AutoPlay button (it’s located in the tool
bar near the top of this window).
On the AutoPlay window, click Run Readme.
6. After carefully reading the instructions in the ReadMe file, click the Click
Here to Begin Installation link. Follow the on-screen instructions to
complete the installation.

N

Windows XP

To install TheSkyX under Windows XP:

1. Log on as an administrator. TheSkyX requires administrative privileges to
be installed under XP.

2. Insert the DVD-ROM in the DVD-ROM drive and wait for the ReadMe
file to appear in a browser window. If XP’s AutoRun is not active, then
click Start > My Computer, right-click on the removable storage device
that holds 7heSkyX media and then click Open. Next, double-click the file
named ReadMe on TheSkyX media to proceed.

3. After carefully reading the instructions in the ReadMe file, click the Click
Here to Begin Installation link. Follow the on-screen instructions to
complete the installation.

You can bypass the ReadMe and just run sefup.exe on the distribution media to begin the
installation process.
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Minimum Free Drive Space on Windows

The Microsoft Windows Installer must cache files in the during installation, therefore, the
drive that holds the Windows operating system must have approximately three times the
amount of free disk space as the product's installer requires.

This means, for example, when installing the 2.5 GB TheSkyX Professional Edition, the
drive where the Windows operating system is installed should have at least 7.5 GB of
free disc space. Otherwise, an “out of disk space” error can occur (even if the destination
drive has ample free space).

This is limitation of Microsoft Windows Installer.

To open TheSkyX, click Start > All Programs > Software Bisque > TheSkyX Serious
Astronomer Edition > TheSkyX Serious Astronomer Edition.

Removing TheSkyX

If you wish to remove or uninstall 7heSkyX from your computer please follow the
procedure outlined below.

Macintosh

1. From Finder, click Go > Applications to open the Applications folder.

2. Drop TheSkyX Professional Edition or TheSkyX Serious Astronomer
Edition application to the trash. Note that you must empty the trash before
re-installing. The files you create with TheSkyX are saved to the
Application Support folder. See “Application Support Files” on page 19
for details.

Windows

Log on as an administrator.

. Click Start > Control Panel > Uninstall a Program (or double-click the
Add/Remove Programs from XP).

3. Select TheSkyX Professional Edition or TheSkyX Serious Astronomer

Edition from the list of installed programs, and click the Uninstall button

(or click the Remove button under Windows XP).

N —

Name and Serial Number Registration

The first time 7TheSkyX is launched, you’ll be prompted to enter your name and serial
number.
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Mame and Serial Number

Welcome to TheSkyX! The first time TheSkyX is launched,
you need to enter your name and serial number below.

Name: <Your Name Here>

Serial number: | <Serial Number>|

Where Is My Serial Number?

* |f you purchased this product from the Software
Bisque Store, your serial number can be viewed
from your Software Bisque account. Click here to
read how.

* |f vou purchased this product elsewhere, your
serial number is affixed to the media case. Please
register your serial number to enable access to the
latest product updates. In addition, by registering
your serial number you will be able to view it
online for future reference.

Related information: Software Bisque Download Links,

Serial Numbers and Order Information

"ftancel“‘( oK )
; PR 7

Figure 2: The Serial Number dialog.

If you purchased TheSkyX from the Software Bisque store, your serial number has
already been registered, and is included as part of your web order information. To access
your registered serial number from your Software Bisque account, sign in to
www.bisque.com, then click your Sign In name on the upper right side of the page. On
your account profile page, click the Subscriptions link on the left side of the page (below
your account’s avatar).

If you did not purchase the product directly from Software Bisque, your serial number is
located on the outside of the media case. We urge you to register your software at
www.bisque.com/register. After you register your serial number, you will be able to
download the full product installer and latest update.

We also recommend that you keep a copy of your serial number for your permanent
records. Your registered serial number serves as one form of proof of purchase for future
updates, and you’ll need it if you ever have to reinstall TheSkyX.

Small Computer Screens

When TheSkyX is opened on a Netbook computer or a laptop with a small screen, it
automatically configures settings to maximize screen real estate.
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Figure 3: TheSkyX’s window optimized for a 1024 x 600 Netbook computer.

The following reminder will be displayed.

Small Screen Settings Reminder =]

TheSkyX made following settings to provide a better user experience optimized for smaller screens and lower "horsepower”™ computers compared to =
desktop computers. If TheSkyX did not make these settings, it is likely your screen would be filled with toolbars and dialogs, not leaving much space for
a star chart!

Mote all these settings can be undone.

Toolbars A single toolbar with buttons to access the most commonly used features will be shown, while all other toolbars will be turned
off. The toolbar icon sizes have been set to 22 x 22 pixels and the foom Omfyoption has been selected. { Tools
>Preferences > Toolbarstab.)

Status Window The Chart Status window has been turned off; chart status will be displayed along the bottom of the screen in the $tatus =
Preferences Bar.

Advanced The Status Barwil be turned on, (Tools >Preferences > Advancedtab). Also, the Target Frame Rate(Tools >
Preferences Preferences > Advancedtab) wil be set to one frame per second from thirty fps.

Many compact computers work well at up to ten frames per second so this can be adjusted based on your hardware
(processor speed, RAM, etc.).

Display The Touwrs, Photas and Chart Statusdialogs (normally docked to the left of the screen) will be turned off. They can be
Options turned on from the Displaymenu. -

Don't show this dialog again

Figure 4: Small Screen Settings Reminder.

Turn on the Don’t Show this Dialog Again checkbox to prevent this window from
appearing in the future.
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Application Support Files

When TheSkyX is launched for the first time, it creates a folder named TheSkyX
Professional Edition or TheSkyX Serious Astronomer Edition. This folder is used to store
TheSkyX’s settings, such as location, time, field of view, etc., as well as tours, movies,
exported databases, TPoint Add On settings files, and other TheSkyX-related files that
you create and save.

Mac

TheSkyX'’s application support files and folders are located in the Library/Application
Support/Software Bisque folder in your home directory.

Note that TheSkyX's support files and folders will remain in your home folder until they
are sent to the trash. In other words, if you ever remove TheSkyX from your Mac (page
16), you will want to remove these files and folders, too.

Windows

Application support files and folders are located in the Sofiware Bisque folder of your
Documents (Windows 7 and Windows Vista) or My Documents folder.

Note that TheSkyX’s support files and folders will remain in your Documents folder until
they are deleted. TheSkyX'’s uninstaller (page 16) will not delete files or folders in your
Documents folder.

We’ll discuss customizing TheSkyX for your geographic location in a moment...
About This Documentation

The purpose of the User Guide is to familiarize you with the basic organization and
structure of our program, and to introduce those of you who are new to the subject of
astronomy to some of its most important terms and concepts. We also hope the Guide
will stimulate you to become more interested in astronomy and space science, and excited
to start learning about the extraordinary universe we live in.

We urge you join the Software Bisque support community at www.bisque.com/support.
If you have questions, our support staff, and other knowledgeable astronomers, are there
to help.

Having a Look Around

The star chart display is the heart and soul of TheSkyX. We call it the Sky Chart, to
distinguish it from the real thing. To the left of the Sky Chart you’ll find a series of
stacked windows with vertical tabs to access the most commonly used commands and
options. You can show or hide stacked windows from the Display menu.
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Figure S: TheSkyX’s default screen showing the Sky Chart in Daylight mode, with stacked tool
windows on the left and toolbars on the top.
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Figure 6: The toolbars (click and drag the checkered “gripper” on the left side of each toolbar to
move it).

When TheSkyX is first launched, it attempts to automatically set your location using the
web; the date and time are read from your computer’s clock.

You’ll also notice that if you are using TheSkyX during daytime, the sky it displays is
blue (just like the actual sky). In a moment we’ll describe how to change that to a night
view even during the day.

To help you get started and more easily identify commands, the toolbar buttons are
configured with large icons and text description.

The software authors understand that showing both a graphic and text consumes valuable
real estate on notebooks, smaller computer screens, or when operating 7TheSkyX from a
remote computer. To reduce the size of the toolbar buttons, click the Preferences
command from the Tools menu (TheSkyX menu on the Mac), then click the Toolbars
icon. In the Appearance pop-up, select Icon Only; in the Size pop-up, select Small and
then click Close. See “Customizing Toolbars” on page 130 for more information.

Right now, let’s make sure that the program is set to display the Sky Chart from your
location.

Entering Your Location

Home is where you hang your hat, and also where most of you probably view the sky.
The first time TheSkyX is launched, your computer’s IP address is used to place your
location on Earth, typically within a few miles, which is “close enough” for most
astronomy work.
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If you know the precise longitude of your location, you can enter it, or choose the name
of the city you live in, or the one closest to you, from the list in the Location window.

1. Highlight the Input item in the main menu.
2. Select the first command, Location.

[: JoX:] Location
My Location

Description Latitude Longitude Time Zone Elevation (m} Daylight saving option
Colden, Colorado, United States 39° 46' 24" N 105" 17' 17"W -7.00 0.00 U.S. and Canada

[ List of Locations Earth Map Custom |

List of locations
Ft. Worth, Texas
Gainesville, Florida
Galveston, Texas
Garland, Texas D
Gary, Indiana
Golden, Colorado
Grand Forks, North Dakota
Grand Rapids, Michigan
Great Falls, Montana
Green Bay, Wisconsin
Greensboro, North Carolina
Greenville, South Carolina .

Gulf Port. Mississiopi 2
Selected Location
Description Latitude Longitude Time Zone | Elevation (m) | Daylight saving option
Golden, Colorado 397 45' 00" N 105° 13' 00" W -7.00 1.00 U.5. and Canada
f—ﬁcr#rﬂrhxatimra r Remove )
Close )

¥

Figure 7: Location window, List of Locations tab.

A window appears displaying options for setting your location. From the List of
Locations tab, if you live in the U.S., double-click on United States. A list of the major
cities within your country appears. You can choose your city, or the one closest to where
you live, by double-clicking on it.

The Location on Earth used by TheSkyX (My Location)

The My Location table shows your location on Earth as defined by its longitude, latitude,
time zone, elevation and Daylight Saving Option.

Location Description (Description)

The location Description is for reference purposes only. Double-click the description to
change it.

Time Zone Offset (Time Zone)

The time zone of a location on Earth is the difference between Universal Time (UT) and
local time, in hours. For most locations, this equals your longitude divided by 15 degrees.
Regional variations can cause the time zone to differ by plus or minus one hour.
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Daylight Saving Option (DSO)
TheSkyX can be configured to automatically “spring forward” when Daylight Saving
Time begins, then “fall back” when it ends. Select the DSO for your region.

See Appendix A: International Daylight Saving Time to see the starting and ending dates
for each option.

Location Database (List of Locations)

TheSkyX includes a large database of pre-defined locations that can be used to get you
“close enough” to your home location.

When a location is highlighted in the list, the Selected Location table shows the details
for this location.

Select a location from the list, then click the Set As My Location button, or double-click
on the location name to use it as your location.

Click the Remove button to remove the selected location.

Your location settings are saved when you click the Close button, and will be used the
next time TheSkyX is started.

Custom Location

Alternatively, you can enter your latitude and longitude or U.S. zip code from the Custom
tab.

[ NoX:] Location

My Location

Description Latitude Longitude Time Zone Elevation {m) Daylight saving option
Colden, Colorado, United States 39° 46' 24" N 105° 17' 17"W -7.00 0.00 U.S. and Canada

! List of Locations Earth Map | Custom ]

Description: Golden, Colorado, United States

Latitude: 39° 46'23.52"N
Lengitude: 105° 17' 16.81" W

Time Zone: -7.00 hours r?

Elevation: 0.00 m r?

Daylight saving option (DSO): | U.S. and Canada Fi—{
( From Zip Code... \ { From IP ) r Add To Location Database ) r To Google Map \

Close

%

Figure 8: The Custom location tab (Input > Location).
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Location from Zip Code (From Zip Code button)

Residents of the U.S. can enter a zip code to retrieve their location information.

Location from Computer’s Internet Protocol (From IP button)

If your computer is connected to the Internet, you can obtain reasonably accurate location
data using your computer’s IP address.

Adding Custom Locations to TheSkyX’s Location List (Add to Location Database
button)

After manually entering your location details, click this button to permanently save them
in TheSkyX’s Locations List.

Using Google™ Maps (To Google Map button)

Compare your coordinates to a Google map to make sure they’re accurate. Or, use the
Google map to refine your location. Clicking the To Google Map button launches a
browser and shows this location on a Google Map.

To refine the coordinates, adjust the map accordingly, right-click (#8+left-click on the
Mac) on the map, or click the Satellite button to show the satellite photo of your
observatory, for example, then click the Directions To command to show the precise
latitude and longitude, in decimal format, of this point in the Driving Directions.

Highlight the latitude (the first coordinate that is shown), then select the Copy command
from the Edit menu. From TheSkyX, right-click (3+left-click on the Mac) and select the
Paste command. Repeat this procedure for longitude.

When you’re done, click the To Google Map button again to make sure the values you

entered are correct. The coordinates of pointer on the map that appears should match
your observing site.

Earth Map

Yet another way to find home is to use the Location window’s Earth Map tab.
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I List of Locations | Earth-Map| Custom |

Zoom: f—— ( No Zoom )
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( Close )
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Figure 9: The Earth Map tab (Input > Location).

The default view shows a map of the entire Earth. Use the Zoom slider to change the
magnification, and the scroll bars to center the correct region. Click the Show Cities
option to reveal TheSkyX’s Location list. The Show Boundaries option shows you the
approximate country and U.S. state boundaries.

The Basics

What follows is an introductory section, which describes the basic functions of 7TheSky X,
and will help you to quickly get started exploring the marvels of the sky. Included in this
section are instructions for zoom, scroll, and pan controls, as well as display options,
returning to home position, and moving/adjusting the toolbars and “dockable” windows.

Zoom Control

There are a number of ways to zoom in and out in the Sky Chart. You can use the zoom
in/zoom out buttons on the toolbar, the zoom box, or by using Orientation menu controls.

Zoom Buttons

To zoom in on objects in the Sky Chart, simply click the zoom in button in the toolbar.
This will reduce your field of view, and increase the angular size of the scene (called the
field of view or field width).

To zoom out, simply click the toolbar’s zoom out button. This will increase the Sky
Chart’s field of view, giving you a wider field of view.
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Zoom Menu Controls

Alternatively, you can zoom in or out using menu commands. Under the Orientation
menu, you will find controls to zoom in and out.

Sky Chart Zoom Tool

On the left side of the Sky Chart window, you will find a red zoom tool. This tool makes
it easy to zoom in and out with a simple click and drag. Just click the zoom tool’s slider
bar, and by dragging it up or down, you will zoom either in (up) or out (down). Or, click
the +/— symbols to zoom out or in.

Figure 10: The Sky Chart’s zoom tool.

Zooming with Scroll Wheel Mouse

If you are using a mouse with a scroll wheel feature, you can zoom in or out by simply
rolling the wheel forward for zoom in, and backward for zooming out. This feature is
great for quick, convenient zooming.

Zoom Box

Using the zoom box is another easy way to zoom in on objects in 7TheSkyX. Choose a
portion of the Sky Chart into which you would like to zoom. Hold down the SHIFT key
(the cursor changes to the pointing finger) while clicking in one corner of the chosen
portion, and drag the mouse to the opposite corner. Release the mouse button, and the
box’s caption says, “Click inside to zoom, outside to cancel.”

Notice that the box’s diagonal dimensions appear above it in degrees, minutes and

seconds of arc. Click anywhere inside the box to zeom in, filling the Sky Chart’s field of
view with the dimensions of the zoom box.
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Figure 11: A zoom box on the Sky Chart (SHIFT+drag).

Returning to Naked-Eye View

Regardless of how you zoom, you can always return to the naked-eye field of view by
either zooming out manually, or by selecting Orientation > Zoom To > Naked Eye 100°.

Scrolling and Panning Control

Scrolling or panning the Sky Chart’s “camera” will allow you to look at the universe in
any desired direction, giving you that perfect view.

Toolbar Controls

The toolbar features four easy to use buttons for camera scrolling/panning. By locating
and clicking any of the four blue arrow buttons, you can move to camera to look up,
down, left, or right. Also, to look specifically in the four cardinal directions or at the
zenith (straight up), locate and click the “look” buttons (Look North, for example).
Clicking any of these buttons will orient the Sky Chart in the corresponding direction.

088 84ave~r

Figure 12: The cardinal direction and move buttons.

Clicking and Dragging

Alternatively, you can adjust the field of view by left-clicking your mouse anywhere in
the Sky Chart and dragging the view.
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Chart Navigation

The navigate command lets you explore the digital sky through a celestial sphere map
(showing the constellations and their boundaries), by entering specific coordinates, or by
selecting a specific position angle.

Using the Navigate Command

To access the Navigate command, select Orientation > Navigate. Three tabs at the top of
the window indicate the navigator choices: Celestial Sphere, Sky Chart Center, and
Rotation.

Celestial Sphere

This tool lets you select a region of the sky from a model of the Celestial Sphere, in
Mercator projection, and with celestial north at the top. The brightest stars (in correct
colors) and the constellation borders appear in this map.

If the chart looks too small at first, simply click and drag the window’s lower right corner
to resize it. After you close the window or quit the application, TheSkyX will remember
the window size and position each time you open it.

As you mouse over the map, notice that both the equatorial and altitude-azimuth
coordinates of your pointer’s current position appear at the bottom of the window. The
constellation associated with your pointer’s position also appears.

Click on any location to center it on the Sky Chart.

By default, TheSkyX attempts to pin the local horizon near the bottom of the screen. If
the “clicked on” position happens to be below the horizon, the Sky Chart moves to the
closest visible point. Turn on the Allow Sky Chart to be Scrolled Below the Horizon
option on the Horizon tab on the Display > Horizon & Atmosphere Options window to
allow regions below the local horizon to be accessible.

To see more of the map, click and drag at any point to scroll. Because it represents a
sphere, the map is a continuous loop.

You can remove the horizon picture altogether by deselecting the Show Horizon
checkbox. Click Close to return to the Sky Chart. You will notice that you can now
scroll below the horizon either manually or with the Celestial Sphere navigator.

When finished with the Navigate window, click Close to return to the Sky Chart.

Sky Chart Center

Select the Sky Chart Center tab to enter specific coordinates in either equatorial
(RA/Dec) or horizon coordinate (Az/Alt) systems.
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To enter coordinates, click on the desired field and directly enter the values into it. For
convenience, you can simply enter three numbers separated by spaces. For example,
enter 10, 30, 29 into the RA field to specify right ascension of 10h 30m 29s.

Because equatorial coordinate systems are based upon the orientation of Earth’s axis,
their accuracy diminishes over time due to, among other factors, precession. For that
reason, many publications reference equatorial coordinates at a specific point in time
known as an equinox. If you are using RA/Dec coordinates, it is important to choose the
correct equinox (either 2000.0 or 1950.0). The 1950.0 equinox setting can be useful, as
many older publications list equatorial coordinates according to the 1950.0 equinox.

Click Center on RA/Dec (for equatorial coordinates) or Center on Az/Alt (for horizon
coordinates) to center the Sky Chart on the selected coordinates.

Click the Get Sky Chart Center Coordinates button to display the current coordinates of
the Sky Chart’s center in the above coordinate fields.

For your reference, example input for each of the coordinate systems appears near the
bottom of the window.

Click Close to return to the Sky Chart.

See “Slewing to a Specific Coordinate” on page 216 for details about slewing a telescope
using the Navigate commands.

Rotation

The Sky Chart can be rotated to position angle you wish. This parameter is called a
position angle, and it helps to match the Sky Chart to the real sky and to any paper charts
you may use while observing or planning an observation session.

Click the Rotation tab to view and adjust the Sky Chart’s position angle. You will
immediately see a graduated circle with a brown indicator showing the Sky Chart’s
current position angle. Click and drag this indicator to adjust the position angle to
whatever you wish in real-time.

Near the bottom of the window, you will see the Sky Chart’s current position angle. You
can also enter a specific position angle into the field at the bottom of the window (to
hundredths of a degree of accuracy). Use the up and down arrows here for an easy way
to adjust the position angle in whole-degree increments. For example, if you enter
42.78°, clicking the up arrow once will increase the value to 43.78°.

Once you have entered a position angle, click Set to update the Sky Chart.

Click Close to return to the Sky Chart.
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Note: The horizon disappears when you adjust the position angle. Changing the
position angle is equivalent to changing the direction of “down” in relation to the
horizon, so the horizon as a reference becomes irrelevant. TheSkyX removes it to avoid
confusion.

Mirror Image

Refractors and catadioptric telescopes used with star diagonals produce mirror images of
the sky because they have an odd number of image reflections. Selecting Display >
Show Mirror Image flips the Sky Chart to “reflect” the view through a refractor or
catadioptric telescope with star diagonal.

Display Chart Elements

In addition to the huge database of celestial objects in TheSkyX, a number of other useful
elements, such as coordinate system lines, constellation boundaries, and other reference
lines, are all available to you. Each can be toggled on or off with ease.

Chart Element Buttons

On the toolbar, you will find a number of buttons assigned to control chart elements
(Constellation Figures, the Ecliptic, etc.). To toggle a given chart element on or off,
simply click the appropriate button. For instance, if you want to turn on the constellation
figures, locate and click the Show Constellation Figures button on the toolbar: the
constellation figures appear in the Sky Chart. Also, note that the button is now a darker
gray than the rest of the toolbar. This change indicates that the constellation figures are
turned on. To hide them, click the button again. The button color will lighten and the
constellation figures will fade from view. There are several other chart element buttons
on the toolbar. Try them all to get a feel for how they work.

Chart Elements Window

A complete list of chart elements is available by selecting Chart Elements from the
sidebar of the stacked tool windows, which is located on the left side of the screen when
you first open TheSkyX.
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Figure 13: The Chart Elements window (Display menu).

If Chart Elements does not appear in your stacked tool window, or if you removed it,
you can always access it again by selecting Chart Elements from the Display menu.

Locating a Chart Element by Name (Locate by Name)

If you know the name of the Chart Element you’re after, there’s a quick way to find it in
the list. For example, suppose you want to turn on the line that represents the galactic
equator. Typing the letter “g” into the Locate by Name text input shows a list of all of
the elements that begin with this letter in the pop-up menu. Selecting Galactic Equator
expands the Reference Lines and Photos node to reveal this option. Press the TAB key to

place the “focus” on this checkbox.

From here, you can turn the checkbox on or off, or, click the Edit Attributes button to
configure this element’s upper and lower magnitude limits, angular size limits and other
display properties, such as the font size, line styles, fill colors and symbol. See
“Customizing Chart Elements” on page 136 for more information.
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Customizable Interface

One of the great features of TheSkyX is its customizable interface. All toolbars and
“dockable” windows are movable and adjustable, giving you great flexibility in using
TheSkyX to best suit your needs.

Positioning Toolbars

When you first open TheSkyX, you will notice rows of toolbars on the top of the screen, a
stacked tool window on the left, and the Sky Chart on the right.

When looking at the toolbars, notice that at the far left of each, you will see a textured
area (or “gripper bar”).

® @ 6 0 0
o v w

ny -
—

Look Morth Look East Look South Look West Look Up

Figure 14: The textured region on the left side of toolbar windows can be used to position the toolbar.

Clicking and dragging on this area will allow you to move that toolbar to almost any new
desired location on the screen. As you drag the toolbar, you will notice that portions of
the screen move to allow you to drop the toolbar into position. If you drop a toolbar in
one of these positions, it will “snap” into place. (You may also drop the toolbar over the
Sky Chart in any location, without snapping.) Feel free to experiment with this feature to
get a feel for how the toolbars can be moved, as you can always move the toolbar back to
its default position later. Be sure to look over each toolbar, and you will see that they are
divided into sections, each of which can be moved. Note that the textured section
denotes the beginning of a new toolbar section.

Moving Dockable Windows

To the lower left of the screen, you will find a set of tool windows that are stacked
together. A sidebar allows you to choose which window you want to see. All of the
windows stacked together on the left side of the screen can be moved and/or made into a
new stack. Notice that when you select a stacked window on the sidebar, its name also
appears at the top of the window along with a window resize button and a close window
button. By clicking the window resize button, you release that particular window from
the stack. Now you are free to move the window to any location that you like by clicking
and dragging it. Alternately, you can dock the window on the left or right side of the
window by dragging it and releasing it in any area that readjusts as the window is drug
over. For instance, try clicking Labels in the stacked tool window. Now click the
window resize button in the top right of that window. The window will now undock
from the stack. Click and drag the window to the far right side of the screen. You will
notice that the Sky Chart will move slightly to the left, and a dark gray area will appear,
indicating that you may “dock” this window here. Release the mouse button, and you
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have docked the window. If you would like to move another window, simply repeat the
previous steps.

Find @ 0

Search for: | ' 7] _ Find

Find |

| Result  Advanced '

Jupiter

© B E %

Center Frame Show Photo+ Slew

Date And Time

Labels

v A
© <) 9
Copv Text Add to List Lock On
Object Information Report

Photos

Obiject Name: Jupiter ']
Obiect Type: Jupiter
RA (current): 22h 06m 06.265
Dec (current): -12° 40' 02.11"
RA (2000.0): 22h 05m 33.91s
Dec (2000.0): -12° 42' 57.28"
Azimuth: 159° 16' 51.85"
Altitude: +35° 09" 40.19"

Chart Elements

4k

Related Search Results

Jupiter
HIP 109139
Mouse click position

| Observing List

Figure 15: The stacked tool windows, including Tours, Find, Date and Time, Photos, Labels and
Telescope and Observing List.

Stacking and “Dockable” Windows

Windows can be stacked by dropping a window on top of docked windows. When the
docked window turns a dark gray, drop the window you are moving to stack them.

Closing and Reopening a Docked Window

If you ever wish to remove a window from view completely, simply select it from the
stacked tool window sidebar, and click the close window button.

If you want to view a window again, simply select it from the Display menu.

The following windows can be stacked on the left or right side of the main window, or,
by dragging the window’s title (caption), positioned anywhere on your computer’s
monitor.

Chart Elements
Chart Status
Date and Time
Find
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Labels

Observing List

Photos

Telescope

Tours

Telescope-specific command windows

Full Screen

The Sky Chart can fill your entire screen. For Full Screen Mode, select Display > F ull
Screen. Select the command once more to return to normal mode.

Heading Home

The universe is a big place, and when you are ready to go home, it is nice to know that
TheSkyX can get you there in only two clicks (that’s one click faster than it takes with a
pair of famous red shoes). When you are ready to return to your default space and time,
simply click Look South, followed by Computer Clock, both in the toolbar. This action
will adjust the Sky Chart’s view to the south, and at the current time designated by your
computer’s internal clock. Welcome back!

Restoring Default Sky Chart Settings

Or, select the New command from the File menu whenever you want to restore
TheSkyX'’s chart settings to their default values.

This will show the daytime sky (Display > Show Daylight), set the date and time to the
computer’s clock and (turn on the Computer Clock button on the Date and Time
window, Input menu), shows the default objects labels, object types, reference lines,
object magnitude and size limits; just like when TheSkyX was first launched.

Saving & Retrieving Your Sky Chart

Your Sky Chart settings can be saved and opened at any time by creating special
TheSkyX files with the extension .skyx.

Saving Your Sky Chart

You can save your current Sky Chart, along with all of its settings, at any time by
selecting File > Save. TheSkyX saves the Sky Chart in .skyx files, which are a handy way
to save data you wish to quickly recall later, such as when you journey to your favorite
hilltop.

Choosing File > Save As allows you to save another .skyx file without overwriting the
current one.
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Opening An Existing File

To open an existing Sky Chart, select File > Open. You will then be able to search your
hard disk for existing .skyx files.

Help Options

As you continue to use 7heSkyX and read through this User Guide, keep in mind that we
have included the complete User Guides for both TheSkyX and the TPoint Add On, as
well as an XML-based help guide and all are accessible from TheSkyX’s Help menu.
Even the most seasoned observer sometimes needs a little help, and with all the features
packed into TheSkyX, it is handy to always have a reference guide at your fingertips.

Help Search

You can easily search through TheSkyX’s many commands by entering search terms into
the Help menu’s search field. For more detailed help, continue reading for more help
options.

TheSkyX Help - Assistant

TheSkyX includes a slick, XML-based help guide called Assistant, which is designed to
help you to get the most out of TheSkyX, no matter how you plan to use it. Whether you
use TheSkyX to plan for meteor showers, or you want to use the most advanced telescope
controls, TheSkyX Assistant is there for you, regardless of your user experience.

TheSkyX User Guide

This user guide is available, in its entirety, at any time from the Help menu. Simply
select Help >TheSkyX User Guide to access it.

TPoint User Guide

TPoint is an advanced telescope pointing analysis system, which allows you to analyze
the errors inherent in your particular telescope system to drastically improve its pointing
performance. Both TheSkyX Serious Astronomer Edition and TheSkyX Professional
Edition come with a trial version of TPoint, which can be activated the first time you use
the add on, after which time, you will have to purchase a license separately. TPoint can
be accessed from the 7 o0o/s menu.

Like all aspects of an imaging system, there is a significant learning curve with TPoint.
Fortunately, TheSkyX makes using TPoint smooth, and you should be able to complete a
mapping run on the first night and start analyzing your system right away. There is a
comprehensive user guide for TPoint available by selecting Help > TPoint User Guide.
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Finding and Identifying Celestial Objects

TheSkyX'’s astronomical databases can be quickly searched to locate any one of millions
of available objects, either by clicking on the object on the Sky Chart (called
“identifying”) or through the Find command from the Edit menu.

Identifying Objects

The Sky Chart is linked to TheSkyX’s astronomical databases. Clicking on an object (or
locating it with the Find command on the Edit menu) identifies the object and displays
the Object Information Report with a wealth of information...

the object’s common name and/or its catalog designation

the graphical symbol used to represent this object on the Sky Chart

cross references to other catalogs (Name 2-Name 10)

the object’s type (variable star, irregular galaxy, and so on)

the constellation in which the object lies

the object’s magnitude

a star’s Bayer (Greek-letter) brightness designation

the Dreyer description of the object, in plain English

the object’s distance from Earth, in light years and AU (where known)
catalog-specific information (such as min/max magnitude of variable stars,
spectral class, parallax, proper motion, position error, distance from the Solar
System)

the object’s equatorial (RA-Dec) coordinates, for both the date specified in the
Site Information dialog and Equinox 2000.0

the object’s horizon (Az-Alt) coordinates at the time displayed in the Status Bar
when the object was clicked on (or found using Find)

the object’s rise time, transit time and set time for the site location the object’s
angular dimensions

the angular separation from the last object identified

the object’s position angle (the angle between the line connecting the object and
the last-identified object, and the line connecting the last identified object and the
North or South Celestial Pole)

Other object-specific information...
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Figure 16: Find window (Edit menu).

The object you clicked on (or located using the Find command), and up to ten “nearby”
objects (or objects with names that closely match this object), are listed in the Related
Search Results box. This eliminates any need to click exactly on the object, and makes it
easy to study groups of objects without having to click on each one. If you click in an
area without any nearby objects, the Mouse Click Position is the only entry.

Mizar

Figure 17: The text color indicates the object's visibility (green means the object is currently above
horizon; black text means it is below horizon).

The object’s symbol (a yellow star in Figure 16) is displayed next to the object’s name.
When the object’s name is displayed with green text, the object is above the horizon.
Black text means the object is currently below the horizon.
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TheSkyX Professional and Serious Astronomer Edition User Guide

Identifying Galaxies, Nebulas, and Open Clusters

At wide fields of view, galaxies, nebulas and open clusters are displayed as their standard
symbols. At higher magnifications, the symbols are replaced with circles or ellipses that
represent the shape and dimensions of the object. Within these extended objects, there is
no marked point on which to click. If the object is displayed as a circle, you can click
anywhere within the circle. For objects displayed as ellipses, click within the circular
region defined by the ellipse’s minor axis, as shown in the drawing below.

The ellipse defines the galaxy's extent.

Click within the circle to identify the galaxy.
Figure 18: Click inside the shaded circle to identify this extended object (galaxy).

The Andromeda galaxy (M31) is one example of an extended object. You need to click
on a point towards the center of M31 — without too many nearby stars — to identify it.
Click on the central region of stars to identify them.

Center Frame Show Photo+ Slew
—y M

O/ & © I
Coov Text Add to List Lock On Abort

Figure 19: Object-specific buttons on the Find window.

Centering Objects on the Sky Chart (Center button)
The Center button repositions the Sky Chart with the identified object at the center.

Framing Objects (Frame button)

The Frame button repositions the Sky Chart with the identified object at the center and
adjusts the field of view to show extended objects.
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The default field of view for point sources (or cataloged objects that do not have size
information) is 10 arcminutes. To use a different framed field width, change the Default
Frame Size when Object Size is Unknown value on the Non-stellar Object Options
dialog from the Display menu.

Showing Photographs and Hertzsprung-Russell (HR) Diagrams (Show Photo+
button)

If the identified object has a photograph (not all objects have photographs), the Show
Photo+ button shows it in the Photo Viewer window.

) 0 Photo Viewer

gl

2of 4 (< Previous 3" b Next -“

Path: irces {Common/Photos /SDBs /Non-stellar/ M3 1.PNG

Close

r s

Figure 20: Photo Viewer window showing M31.

If the identified object is a star in the Hipparcos/Tycho catalog, a Hertzsprung-Russell
(HR) diagram is displayed. The cross hairs show the position of the star on the diagram.
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Figure 21: HR Diagram for a Hipparco-Tycho star.
Slew the Telescope (Slew button)

When a telescope connection is established, click the Slew button to command the
telescope to slew to this object.

Aborting Telescope Slews (Abort button)
If you change your mind after clicking the Slew To, click the Abort button to cancel or
terminate the slew. This button is available only while the telescope is slewing.

Copy Object Information Report to Clipboard (Copy Text button)

To copy all the information in the Object Information Report to the Clipboard, click the
Copy button. Or, right-click (+click on the Mac) on the report and click the Copy Text
command in the pop-up menu.
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Object Information Report
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Figure 22: Right-clicking (28+click on the Mac) over the Object Information Report to show a
context pop-up menu.

To copy the contents of a single field, move the mouse cursor over it, right-click the
mouse (3+click on the Mac) and then click the Copy ‘<Field Name>’, where ‘<Field
Name>’ is the name of the information field beneath the mouse cursor.

Other pop-up menu commands allow copying just the equatorial coordinates (J2000.0 or
current), or toggling the number formatting between sexagesimal and decimal format.

Adding Objects to an Observing List (Add to List button)

TheSkyX can create an observing list of the objects. To add this object to the Observing
List, click the Add to List button. See “Observing Lists” on page 172.

Locking On a Solar System Object (Lock On button)

If the identified object is a planet, moon or other solar system object, click the Lock On
button to pin this object to the center of the Sky Chart.

As a reminder, the text Locked on <Solar System Object> appears in the lower right
corner of the Sky Chart. Left-click and drag the screen to break the lock.

Objects outside the solar system cannot be locked on.
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Finding Objects

You don’t have to locate an object in the Sky Chart to get information about it. The Find
command in the Edit menu can locate every object in TheSkyX’s databases.

You can also access it by pressing 38F, or by clicking the Find button in the Edit toolbar.
Selecting the Find command displays the Find window, which provides several ways to
locate any object.

Finding by Name

One way to find an object is to enter its name (Aldebaran, Bear Paw) in the Search For
text input. You can enter the names of comets, minor planets, and auxiliary objects that
appear in any active Sky Database.

For example, to find the Orion Nebula, type orion Nebula

and click the Find button. The Object Information report shows details about the Orion
Nebula. If the Orion Nebula is within the current field of view, it’s marked with a bull’s
eye.

You can also search for a star by manually entering its Bayer (Greek-letter) magnitude
designation, followed by the constellation’s three-letter abbreviation. For example, to
find the third-brightest star in Orion, type camma ori. Clicking the Find button locates
that star, Bellatrix.

Great Nebula in Orion
Gamma Ori

If You’re Not Sure of the Right Spelling...

Star names are Greek, Arabic, or Latin. You don’t have to know the correct spelling. The
Find command shows you matching names.

Search for: ior "'Ir Find Now “" L{
Orion Nebula
Orion
] Orion's Belt [
Find-byill Orionids

o B Asterisms

Figure 23: A list of matching names appears as you type.

For example, if you enter ‘Or” the Search For text input shows objects that start with
these letters.

The Milky Way and the Magellanic Clouds

The Milky Way (our galaxy) is displayed as a photograph or draw as a polygon that can
cover a significant portion of the Sky Chart. Keeping track of its boundaries in all cases
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would consume too many resources. It was therefore decided not to identify the Milky
Way when you click inside it. At narrow fields of view, the Milky Way’s boundaries are
not usually visible and the polygon forms a solid background color. This is potentially
confusing (”Is that the Milky Way or a nebula?”), so the Milky Way is not displayed at
fields of view below 20°.

The Magellanic Clouds (the two smaller galaxies “attending” our galaxy) are large,
complex objects. The Small Magellanic Cloud is shown as a filled ellipse and is easy to
spot in the Sky Chart — it’s located at a right ascension of about 1h, not far from the south
celestial pole. Type the text ‘Small Magellanic Cloud’ in the Search For text input and
then click the Find button to locate it.

By default, the Large Magellanic Cloud is not shown as a specific object. To display the
region in which it’s located, search for Large Magellanic Cloud. To have TheSkyX draw
a polygon that represents this region, select the Large Magellanic Cloud Sky Database in
the Database Manager window from the Input menu.

Entering Catalog Numbers with the Mouse

Because it can be difficult to type keyboard keys in the dark, TheSkyX includes a method
for entering catalog numbers with the mouse.

On the Advanced Find tab, click the numbers (and the decimal point) on the right to
enter numerical keys. Clicking Space enters a space. Clicking Back deletes the last
(rightmost) character in the edit box, regardless of the current location of the text cursor.

Advanced Searches

Finding by Object Type

Objects are categorized by type in the Find by Name or Catalog Number list on the
Advanced tab of the Find window.

A simple way to find any object is to first determine its type (is the object a star, galaxy,
cluster or other?). Next, determine what catalog you want to search and then select the
name of the object from the catalog list. The table below lists each category in the Find

tree list.
Object Type Catalog/Cross Reference Description
Asterisms Lists the names of many common asterisms.
Constellations Lists the names of the 88 constellations.
Non-stellar Lists databases of non-stellar objects.
Objects
Caldwell Caldwell Catalog objects.
Common Names Names of common non-stellar objects.
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Sky Databases
(SDBs)

Solar System

Stellar Objects

Herschel
IC
Lorenzin
Messier
NGC
PGC

PGC cross reference

PLN
SAC*

Additional (non-core) databases

Meteor Shower Radiants

Moon

Planets (alphabetical)

Satellites

Small Solar System Bodies

Dwarf Planets

Sun

Bayer
Common name
DM
Flamsteed
GCVS
GSC

HD

NSV

SAO
Struve
WDS
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Herschel 400 catalog.

Index Catalog.

Tomm Lorenzin Catalog.

Messier Catalog.

New General Catalogue.

Principal Catalog of Galaxies.

Cross references to the Principal Catalog of Galaxies.
Planetary Nebulae.

Saguaro Astronomy Club Deep Space Object catalog.
Sky Databases that are loaded from the Sky Database

Manager command in the Input menu.

Objects within our solar system.

Locations of meteor showers.

Earth’s Moon.

Earth
Jupiter
Mars
Mercury
Neptune
Saturn
Uranus
Venus

Man-made satellites that have been imported from the
Satellites window on the Input menu.

Objects that are classified as Small Solar System
Bodies by the IAU.

Asteroids (Large Database): Names of asteroids that
have been imported from the Large Database tab on
the Small Solar System Bodies windows (Input menu).

Asteroids (Small Database): Names of asteroids that
have been imported from the Small Database tab on
the Small Solar System Bodies windows (Input menu).

Comets: Names of comets selected in the Comet tab
on the Small Solar System Objects dialog (Input

menu).
Pluto

The Sun.

Lists databases of stars.

Bayer catalog designations.
Common star names.

Bonner Durchmusterung number.
Flamsteed designations.

General Catalog of Variable Stars.
Guide Star Catalog.

Henry Draper Number.

Catalog of Variable Stars.
Smithsonian Astrophysical Observatory.
Struve Catalog stars.

Washington Double Star catalog.



SAC Cross References

The Saguaro Astronomy Club Database contains cross references to the astronomical
catalogs in the table below.

Catalog Name SAC Cross Reference
Third Cambridge Catalog of Radio Wave Sources 3C
George Abell (planetary nebulae and galaxy clusters) Abell
Aitken Double Star catalog ADS
Arp-Madore (globular clusters) AM
(open clusters) Antalova
Apriamasvili (planetary nebulae) Ap
Halton Arp (interacting galaxies) Arp
Barkhatova (open clusters) Bark
Barnard (dark nebulae) B
(open clusters) Basel
Bonner Durchmusterung (stars) BD
Berkeley (open clusters) Berk
Bernes (dark nebulae) Be
Biurakan (open clusters) Biur
(open clusters) Blanco
(open clusters) Bochum
Cederblad (bright nebulae) Ced
Catalog of Galaxies and Clusters of Galaxies CGCG
Collinder (open clusters) Cr
(open clusters) Czernik
David Dunlap Observatory (dwarf galaxies) DDO
Dolidze (open clusters) Do
Dolidze-Dzimselejsvili (open clusters) DoDz
Dunlap (Southern objects of all types) Dun
European Southern Observatory (Southern objects) ESO
Feinstein (open clusters) Fein
(open clusters) Frolov
(bright nebulae) Gum
William Herschel (globular clusters) H
(open clusters) Haffner
(open clusters) Harvard
Havermeyer and Moffat (open clusters) Hav-Moffat
Henize (planetary nebulae) He
(open clusters) Hogg
Holmberg (galaxies) Ho
Haute Provence (globular clusters) HP
Humason (planetary nebulae) Hu
1st and 2nd Index Catalogs to the NGC (All types of objects except dark nebulae) IC
Iskudarian (open clusters) Isk
Jonckheere (planetary nebulae) J
Kohoutek (planetary nebulae) K
Father Lucian Kemble (asterisms) Kemble
(open clusters) King
Krasnogorskaja (planetary nebulae) Kr
Lacaille (globular clusters) Lac
(open clusters) ) Loden
Lynds (bright nebula) ) LBN
Lynds (dark nebulae) LDN
Northern Proper Motion, 1st part, Galaxies NPM1G
(open clusters) Lynga
Messier (all types of objects except dark nebula) M
Morphological Catalog of Galaxies MCG
Merrill (plantary nebulae) Me
Markarian (open clusters and galaxies) Mrk
Melotte (open clusters) Mel
Minkowski (planetary nebulae) M1 thru M4
New galaxies in the Revised Shapley-Ames Catalog New
New General Catalogue of Nebulae & Clusters of Stars. (All types of objects except

dark nebulae) NGC
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Palomar (globular clusters) Pal

Peimbert and Costero (planetary nebulae) PC
(open clusters) Pismis
Perek & Kohoutek (planetary nebulae) PK
Rodgers, Campbell, & Whiteoak (bright nebulae) RCW
(open clusters) Roslund
Ruprecht (open clusters) Ru
Sandqvist (dark nebulae) Sa
(open clusters) Sher
Sharpless (bright nebulae) Sh
Sandqyvist & Lindroos (dark nebulae) SL
Shapley & Lindsay (clusters in LMC) SL
Stephenson (open clusters) Steph
(open clusters) Stock
Terzan (globular clusters) Ter
(open clusters) Tombaugh
Tonantzintla (globular clusters) Ton
Trumpler (open clusters) Tr
Catalog of selected Non-UGC galaxies UA
Uppsala General Catalog (galaxies) uUGC
United Kingdom Schmidt (globular clusters) UKS
(open clusters) Upgren
Vorontsov-Velyaminov (interacting galaxies) A%
van den Bergh (open clusters, bright nebulae) vdB
van den Bergh & Herbst (bright nebulae) vdBH
van den Bergh-Hagen (open clusters) vdB-Ha
Vyssotsky (planetary nebulae) Vy
(open clusters) Waterloo
Double Star (Messier 40) Winnecke
Zwicky (galaxies) ZWG

To locate objects in the SAC, in the Search For text input on the Find window, enter
SAC SAC <Cross Reference> <Catalog Number> and then click the Find button.

For example, entering the text SAC Cr 33 locates an open cluster from the Collinder
catalog.

Finding by Catalog Designation

Another way to find an object is to enter its catalog designation. Leading zeroes are not
required; the search routine automatically adds them. Typing just the catalog
abbreviation (with no number) lists the first 10 items in the catalog.

The Tycho catalog’s designers indexed it with the corresponding GSC numbers. We have
therefore not included it as a searchable catalog.

Searching Other Catalogs

Other catalog designations can be used to find objects. The table below lists the available
catalogs and their prefixes, along with the number of galaxies in the catalog (Count) and
an example of the correct format. Catalog numbers requiring leading zeroes are noted in
the Comments.

In some cases, the name of the catalog is not known. These entries are marked with a
dash (-).
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Catalog

Zwicky1

Zwicky2

Zwicky3

Zwicky4

Zwicky5

Zwicky6

Zwicky7

Zwicky8

Arakelian Catalog of Galaxies
Catalog of Galaxies and Clusters of
Galaxies

David Dunlap Observatory Catalog
of Galaxies

Fairall Catalog of Galaxies

Infrared Astronomical Survey

Karachentseva Catalog
of Galaxies
Kazaryan UV Galaxies

Kiso UV Galaxies

Second Byurakay Survey
Tololo Galaxies

Uppsala General Catalog
of Galaxies

University of Michigan
Catalog of Galaxies

Virgo Cluster Catalog
of Galaxies
Weinberger Catalog
of Galaxies

Prefix
18Z
2872
1ZW
2Z\W
3ZW
4ZW
5ZW
6ZW
7ZW
8ZW
ARAK
ARP
CGCG
DDO
ESO
FAIR
IRAS
KARA
KAZ
KUG
LGS

SBS
TOL

uGC

UM

A%

VCC

WEIN

Count

26

32
238
199
158
203
531
238
1145
645
595
560
29809

242
16239
1185
9347
183
581

5455

259
111

13073

652

1161

2097

207
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Example

1S8Z 39

287 4

1ZW 1

2ZW 1

3ZW 1

4ZW 1

5ZW 1

6ZW 1

7ZW 1

8ZW 1

ARAK 38
ARP 70
CGCG 502-64
DDO 11

ESO 152-5
FAIR 700
IRAS 01293-2548
KARA 4

KAZ 9

KUG 0001+311
LGS 4

SBS 1209+550
TOL 29

UGC 8100

UM 533

VV 222
VCC 3

WEIN 1

Comments

Numbering is not
contiguous.

5-digit prefix must be

padded with zeros.

4-digit prefix must be

padded with zeros.



More Find Examples

The following tables show a variety of useful search queries for the Locate By Name text

box.

Stars
Polaris

SAO 308

GSC 4628:237
HIP 11767
PPM 431

HD 8890
B+88 8

C-34 12784
P-42 7856

Flamsteed/Bayer (use constellation

abbreviation)
ALPHA UMI
25 PSI 1 ORI

Non-stellar Objects

Great Nebula in Andromeda

M31

NGC 224

IC 434

PGC 18508
GCVS GK ORI
NSV

PLN 194+2.1

Solar System Objects
Saturn

wWild 4

Ceres

MPL 835 OLIVIA

Uranometria Star Charts
URA 36
URA 36+

Satellites
SAT COSMOS 100

Miscellaneous Objects
Zenith

AAVSO A

12.3, 13.4

72.5

22 .5m

7200s

SCALE 2.5

Type of query

Common star name.

Smithsonian Astrophysical Observatory star.
Guide Star Catalog number.

Hipparcos identifier.

Positions and Proper Motions (PPM) number.
Henry Draper number.

Bonner Durchmusterung catalog.

Cordoba Durchmusterung catalog.

Cape Durchmusterung catalog.

Type of query

(Alpha Ursae Minoris)
25 Psi 1 Orionis

Type of query

Common non-stellar object name.
M31 Messier

NGC (New General Catalog)
Index Catalog

Principal Galaxies Catalog
General Catalog of Variable Stars
New Suspected Variable catalog
Planetary Nebula

Type of query

Finds Saturn

Finds the comet named "Wild 4"

Finds small database asteroid named "1 Ceres"

"MPL" prefix finds that asteroid (or minor planet) named "835 Olivia" from
the large asteroid database.

Result
Centers on Uranometria star chart number 36

Centers on Uranometria star chart number 36 and sets Uranometria-like
chart attributes.

Result
Searches for the satellite named "Cosmos 100".

Result

Moves to 90 degrees altitude.

Sets field width to AAVSO type A (accepts a-g).
Moves to RA 12.3 and Dec 13.4

Zooms to 2.5 degree field of view.

Zooms to 2.5 minute field of view.

Zooms to 200 arcsecond field of view.

Sets the screen scale to 2.5 arcseconds/pixel.
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Labeling Objects
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Figure 24: Common star, Bayer and Flamsteed designation labels near the Pleiades Nebula (IM45).

The first time TheSkyX runs, the common names for the planets are shown. To show the
names of other objects, select the Labels command from the Display menu to turn on the
Labels window or click the Labels tab to make it visible.
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TheSkyX Professional and Serious Astronomer Edition User Guide

L&) Labels

[ Show labels

Locate a label by name: \Me -

| Messier Objects
v Common Name LaB \ateor shower Radiants
[1 Asterisms | Mean radial velocity
v [ ] Asteroids

[l Magnitude
[l Number |
[l Comets :
v E Commeon Star Names |
E Bayer Designation :
M Flamsteed Designation |
Common Mon-stellar Objects i
I

Constellations

Direction Markers (NSEW)

Meteor Shower Radiants

Planets, Dwarf Planets, Moons, Sun
> E Satellites

¥ Detailed Labels (shown at 60° fields of view a...
¥ Mon-stellar Objects '

» [ | PGC Identifier i

— s oam

B [EELES

(J

( Turn Off All Labels )

Number of labels on chart:

ik
—
Fewer More

™ Enable smooth moving labels

Figure 25: The Labels window (Display > Labels command).

The Labels window allows you to show or hide the names of the following common
objects.

Asterisms

Asteroids (Name, Magnitude and Number)
Comets

Common Star Names

Bayer Designation

Flamsteed Designation

Common Non-stellar Object Names
Constellations

Cardinal Directions

Messier Objects
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e Mecteor Shower Radiants
e Planets, Dwarf Planets, Moons and the Sun
e Artificial Satellites (Name, Range and Latitude/Longitude Position)

Turn on the checkbox next to the desired common label to show it. Turn off the
checkbox to hide the label.

The astronomical catalogs used by TheSkyX also contain catalog-specific information that
might be useful to show on the sky chart. Detailed labels can also be shown for star and
non-stellar catalogs and custom Sky Databases (SDBs).

For example, if you’re working with double stars, you can show a detailed label that
contains the magnitude and angular separation between star systems in Washington
Catalog of Double stars by expanding WDS in Stellar Objects section under Detailed
Labels.

Or, if you’re researching galaxies in the New General Catalogue (NGC), you might want
to show a detailed label that includes blue magnitude and equatorial coordinates
(Detailed Labels > Non-stellar Objects > NGC Identifier group).

Important Note: Detailed labels are shown on the Sky Chart at 60° fields of view and
smaller.

Showing Labels (Show Labels)

This checkbox shows or hides the check marked labels.

Finding a Specific Label (Locate a Label by Name)

Use this text input to quickly locate (and turn on or off) a particular common name or
detailed label in the labels tree. For example, to turn on satellite labels, type “s”; the
labels that begin with this letter appear in the pop-up menu. Select Satellites to expand
the labels list and show the Satellites checkbox. Pressing the TAB key highlights the
checkbox.

Turning Labels Off (Turn Off All Labels)

Press this button to turn off the Show Labels checkbox and turn off every checkbox in the
labels list.

Label Density (Number of Labels on Chart)

Adjust this slider to change the total number of labels that will appear on the Sky Chart.

Anti-aliased Labels (Enable Smooth Moving Labels)

The font used to display labels can be “anti-aliased” that the motion of the label (as the
chart is updated, or, particularly during time skip animations or viewing tours) is smooth.
When this option is turned off, you might notice a slight “jerky motion” of fonts during
animations.
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Tours

Before we investigate the various menu and “button” commands arranged across the top
of the screen, let’s explore some of the tours that have been created to help you
appreciate several of the most common yet fascinating things you can see in the sky.

Notice the series of tabs running vertically on the right side of the main. Select the tab
labeled Tours. 1f this window is not visible, click the Tours command from the Display
menu to show it. A list of available tours is displayed:

Analemma

Angular size of Mars

Coordinates - Equatorial
Coordinates - Horizon

Mercury evening visibility

Mercury morning visibility

Moon cycle - size and phase

Motion of Barnard’s Star

24-Hour Motion of Saturn’s Moons
Rotation and Phase of Mercury 2008
Rotation and Phase of Venus 2008
Saturn from Earth Over 10 Years
Venus and Mercury Paths

What Was That? (Iridium Flare Example)
Winter Constellations

Go ahead and take one of the tours. Highlight one that sounds interesting, then click the
Start button. Or, click the Run All button to watch them consecutively.

Creating Tours

TheSkyX Professional Edition provides a powerful interface that can be used create tours
that simulate astronomical events, highlight interesting objects, or demonstrate
astronomical concepts.

A tour is based on a timeline that can be as long or as short as you want. Any number of
waypoints can added to the timeline at which you can “show something” (for example,
turn on the constellation lines) or “do something” (for example, perform a 100-year time
skip simulation) by executing a macro command. One, or any number macro commands
can be executed at each waypoint, providing a virtually unlimited set of tools to create
educational demonstrations. Tours can be saved later in QuickTime movie format.

To get started, let’s look at one of the supplied tours.
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1.

Highlight the Winter Constellations tour on the Tours window. Click the Tours
command from the Display menu to show this window if necessary. This
displays the Tour Information tab.

800 Create Tour

[ Tour Information Timeline Create Movie |

Title on Sky Chart: Winter Constellations

Tour Description

<html|>
<hody>

<p style="-gt-block-indent: 0; text-indent: Opx; margin: 12px Opx” align="center >
<font size="4" color="#008000"» <b> <i=Winter Constellations </i> < /b> < /font=</p>
<p style="-gt-block-indent: 0; text-indent: Opx; margin: 12px Opx” align="left">

The winter season in the narthern hemisphere beckons the arrival of the

constellations Orion (the hunter), Taurus (the bull), Canis Major (holding the

&quotdog star&quot; Sirius, the brightest of all nighttime stars), Gemini (the twins),
Auriga, and Canis Minor .</p=

< fbody=
< fhtml=
[ Loop continuously Sound file name: ( Choose... \)
"r_ Start \"r Rewind \ "r Copy \‘“r Paste \‘( Mew Tour \

Y

Figure 26: Tour Information tab on the Create Tour dialog.

Enter the title of the tour in the Title on Sky Chart text input. The title appears on
the bottom of the Sky Chart while the tour is running.

Enter a Tour Description as plain text or native HTML. This description appears
on the Tours window when the tour name is highlighted.

To play a sound at the beginning of the tour, click the Choose button and select
the file. Turn on the Loop Continuously checkbox to play the tour repeatedly.
Click the Timeline tab.
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[&] Create Tour

! Tour Information | Timeline | Create Movie '

7

?

+
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me (seconds) Current time=0.00 -M-

it Waypoint #1

Macro Commands at Waypoint

( : N
Reset Waypoint
rom— SetConstlLine( ™", 0 };
Remove Waypoint SetConstiBoundaryi 0y;
; : SetConstiLabel =, 0 );
SetConstlDrawing( =, 0 );
" Record ~ Clear
4 N4 ; Y
_ Start Rewind ( Copy \( Paste \“r New Tour \

Figure 27: The Timeline tab.

The green line on the timeline graphic indicates the length of the tour, in seconds.
A red arrow on the top of the timeline represents the position of a waypoint.

The Winter Constellations tour is 30 seconds long. Click the + button to expand
the timeline, or the — button to shorten it. This tour also includes ten different
waypoints (indicated by a red pointer on the top of the timeline). Each waypoint
represents a point of transition in the tour.

Dragging the gray four time pointer (positioned at 0 seconds in Figure 27) lets
you advance to a specific point in time in the tour. Defining a new waypoint is
easy, just drag the tour time pointer to the desired time and then click the Add
Waypoint button. When the tour time pointer is positioned beneath a waypoint,
the button text Reset Waypoint appears instead.

Drag the time pointer to 0 seconds or click the Rewind button to go to the
beginning of the tour. The Macro Commands at Waypoint text input now shows
the four macros that will be run when the tour begins:

Macro Explanation
SetConstlLine( "*", 0 ); Show or hide constellation lines.

e Argument 1 is either constellation’s
abbreviation in quotation marks (“Ori”),
or an asterisk in quotes “*” to indicate
all constellation lines.

e Argument 2 defines how to show the
constellation lines. A 1 means to turn on
the constellation(s), a 0 turns them off.

53



SetConstlBoundary ( "*", 0 ); Show or hide constellation boundary lines.

e Argument 1 is either constellation’s
abbreviation in quotation marks (“Ori”),
or an asterisk in quotes “*” to indicate
all constellation boundary lines.

e Argument 2 defines how to show the
constellation lines. A 1 means to turn on
the constellation boundary lines on, a 0
turns them off.

SetConstlLabel ( "*", 0 ); Show or hide constellation labels.

e Argument 1 is either constellation’s
abbreviation in quotation marks (“Ori”),
or an asterisk in quotes “*” to indicate
all constellation lines.

e Argument 2 defines how to show the
constellation labels. A 1 means to turn
on the constellation label(s) on, a 0 turns
them off.

SetConstlDrawing ( "*", 0 );  Show or hide constellation drawings.

e Argument | is either constellation’s
abbreviation in quotation marks (“Ori”),
or an asterisk in quotes “*” to indicate
all constellation lines.

e Argument 2 defines how to show the
constellation labels. A 1 means to turn
on the constellation drawing(s) on, a 0
turns them off.

See “Appendix D: Macro Commands” on page 277 for a complete list of
available macro commands.

7. Drag the time pointer under each red arrow to reveal the macro commands for that
waypoint.
8. Click the Rewind button, then the Start button to watch the entire tour.
Adjust Timeline Pop-up Menu

Use the commands in the Adjust Timeline pop-up menu to add or remove time from the
tour.
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e Scale Time to Pointer adjusts the length of the tour based on the current position
of the time slider.

e Remove Before Pointer resets the start of the tour to the current position of the
time slider and removes all waypoints before this position.

e Remove After Pointer resets the end of the tour to the current position of the time
slider and removes all waypoints after this position.

e  Mirror creates a mirror image of the timeline and waypoints.

Clear Button

Click this button to remove all text from the Macro Commands at Waypoint text input.

Record

When the Record checkbox is turned on, the macro commands necessary to perform a
action are displayed as you perform them. For example, clicking Display > Horizon &
Atmosphere Options and turning off the Show Horizon checkbox shows:

SetVisible (“Horizon”, 0);

Note that you can access any of TheSkyX's celestial object types in macro arguments by
name. For example, instead of “Horizon” as argument 1, you can turn the meridian line
on or off by using the text “Meridian” as the first argument instead. See “Customizing
Chart Elements” on page 136 and the Chart Elements window for the complete list of
permitted object type names.

New Tour

Click this button to start a new tour.

Start

Begins the tour from the current time slider position.

Rewind

Resets the time slider to the beginning of the tour.
Create Movies

Once your tour is complete, you can create a QuickTime™ movie from the Create Movie
tab. Windows users will have to install QuickTime (available free from Apple’s web
site) to use this feature.
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and Create Tour

! Tour Information Timeline Create Movie |

Movie File Mame (QuickTime .mov)

fUsers /danielbisque/Documents /My Movie.mov r Save As... \
Dptions
Movie size (pixels): | 640x480 (Desktop) i+
Frames per second: | 30 I 1
(preview)
"1 High quality ~ Create Movie
,r. Start \.f Rewind \ ,r Copy “w’ Paste \,r Mew Tour “‘

4
Figure 28: Create Movie tab.

Movie File Name

Displays the file name of the movie that will be created. Click the Save As button to
specify a different file name.

Save As Button

Click this button to enter the name of the movie.

Options

The resolution and frame rate of the movie is configurable to your audience.

Movie Size (Pixels)

Select the resolution of movie from the Movie Size list.
e 320x240 (iPod Classic)
e 640x480 (Desktop)
o 480x272 (PSP) Sony PlayStation Portable™ format
o 480x320 (iPhone/iPod Touch)
o 800x600

Frames Per Second

Select the number of frames, or frequency to capture the Sky Chart when creating the
movie. The higher the frames per second, the better the quality at the expense of a larger
movie file.
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High Quality

Turn this radio button on to configure high quality QuickTime movie settings.

Create Movie

Click this button to create the movie. The length of time it takes create the movie
depends on the length of the tour, the resolution and frame rate settings, as well as the
speed of your computer.

Photos from the Deep Sky

Since the middle of the 19" century astronomers have been taking pictures of the sky. In
recent years, digital imaging sensors have replaced film to capture even more remarkable
views of the Moon and planets, as well as star clusters, nebulas, and galaxies. Relatively
modest amateur telescopes, equipped with digital cameras, can capture images that rival
the best photographs taken by professional observatories just a couple of decades ago.

TheSkyX has a veritable art gallery’s worth of fantastic space images you can look at
anytime. Browsing these images will give you a taste of the extraordinarily diverse
number of objects that populate the night sky.

Viewing Astronomical Photos

In the stacked windows, you’ll see a tab called Photos. Select it. (Select the Photos
command from the Display menu to show this window if necessary.)

In the dialog that opens, you’ll see two items, Photo Groups, and NGC/IC Digitized Sky
Survey Photos. NGC/IC stands for New General Catalogue/Index Catalog. These are
two of the most popular catalogs astronomers use to keep track of the huge number of
celestial objects they’ve been studying over the centuries.

As you scroll through the list of objects, a small picture of each will be displayed below
the list. Click the Show in Photo Viewer option to view them in a separate window.

Placing Photos

TheSkyX Professional Edition’s Place Photo command lets you create and manage
individual or groups of photographs and provides tools to precisely position each
photograph on the Sky Chart. In short, there’s everything you need to show off your “in-
place” photos.
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Figure 29: Sky Chart showing in-place photo of the Great Nebula in Orion (M42).

The Bevis constellation drawings are one example of one Photo Overlay Group that is
included with TheSkyX. The Deep Sky Overlays is another.

Creating a Photo Group

To create a photo group from your collection, start by copying all the photos to a single
folder on your computer. Note that TheSkyX can show GIF, JPG, TIFF and PNG file
formats. The PNG format works well since it can have a transparency layer and is
compressed.

We’ll use the Messier Overlay photos as a “collection” to demonstrate how to create a
photo group. On the Mac, TheSkyX's resources are stored inside the application bundle,
so these photos are not readily accessible or visible from Finder. If you are familiar with
accessing files in an application bundle, you’ll find the files in this example in the
Resources/Common/Photos/SDBs/Messier Overlays folder. If you’d like to follow along,
you can make a copy of these files in a folder on your desktop. On Windows, these files
are located, by default, in the following folder:

C:\Program Files\Software Bisque\TheSkyX <Edition Name Here>\ Resources/Common/Photos/SDBs/Messier
Overlays

Where <Edition Name Here> is either TheSkyX Serious Astronomer Edition or TheSkyX
Professional Edition.

1. To avoid confusion, first turn off the existing Messier Overlays Photo Group by
clicking the Database Manager command from the Input menu, and turning off
the checkbox next to Messier Overlays in the Photo Databases node under Sky
Databases, then click Close.
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2. Select the Place Photo command from the Input menu to show the Place Photo
window.

eno Place Photo

Editing photo overlay file: fUsers /danielbisque/Desktop/TheSkyX/Resources /Common/Photos /SDBs (Messier overlays//TheSky Photo Group.txt

Photo List ["Photo Group | Edit Photo Placement  Placement Information
B M1-Crab Nebula.PNG I
Wl M10.PNG

M100.PNG
MLOL.PNG
M103.PNG
M104.PNG
MLO5.PNG
M10E.PNG
MLO7.PNG s
MLOE.PNG

MLOS.PNG Edit Photo Overlay File
ML1-WILD DUCK.PNG

M12.PNG
M13.PNG

M14.PNG ( Choose Folder... \ ( Update Photo Group \
M15.PNG 3 . : E

Create a Photo Overlay File from a Folder of Photos

NESEREEEEEEEEE

[
a
v
Pl

Close

Figure 30: Photo Group tab on the Place Photo window (Input menu).

3. On the Photo Group tab, click the Choose Folder button and navigate to the
folder that holds your collection of photos then click the Choose button.

4. Your photos appear in the Photo List. The name of the photo group text file,
which stores the photo group information, is listed in the Editing Photo Overlay
File text input box.

5. To overlay and place a single photo in the list on the Sky Chart, highlight its
name. A preview of the photo appears on the Photo Group tab.

6. Click the Place Photo tab. The selected photo is centered on the Sky Chart.
From here, you need to adjust the Sky Chart’s center coordinates, field width and
rotation to align the photo.

8006 Place Photo

Editing photo overlay file: /Users/danielbisque/Desktop/TheSkyX/Resources /Common/Photos ({SDBs /Messier overlays /[ TheSky Photo Group.txt

Photo List [
B M1-Crab Nebula.PNG I
V| M10.PNG Adjust Sky Chart

! Photo Group Edit Photo Placement Placement Information |

W m100.PNG :
W mio1PNG Command+click on
ﬁ M103.PNG IE‘ Iz‘ coincedent stars
pa M]_D4IPNC Iz‘ to set rotation and
ﬁ M].DS.PNG zZoom center.
'a MLDSIPNC Command+Button Click = medium adjustment. “a po——— 2
'31 M].D?.PNG n Command+Shift+Button Click = small adjustment.
W m108PNG
W M109.PNG Transparency: { )
W M11-WILD DUCK.PNG ¢
= Show Digitized Sky Survey Photos
M m110pNG Rotate Tool ™ 9 Y Y
M miz.pnG
W mi13.PNG Replace catalog object named: NGC1952
W mia.pNG
W mis.PNG 3 | Reload | [ Edit Placement ) [ Cancel Ec
v E ‘ v ‘ .
o

Close |
"4

Figure 31: Edit Place Placement tab on the Place Photo window.
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7. The Edit Photo Placement tab has tools to move left, right, up, down, zoom in,
out and rotate the Sky Chart so that the photo can be aligned with the Sky Chart.
Click the Edit Photo Placement button to begin this process. The Show Digitized
Sky Survey Photos checkbox allows you to show these photos as another frame of
reference to help align your photo. Once you are satisfied with the position of the
photo, click the Save Placement Changes button to save it. Click the Cancel Edit
button to abort the process and not save changes.

8. Repeat steps 5-7 for each photo in the Photo List.

Placement Information

Click on the Placement Information tab to show the equinox 2000.0 RA/Dec coordinates
of the photo, as well as the photo’s Scale, in arcseconds/pixel and Position Angle, in
degrees.

Managing Photo Databases

Click the Database Manager command on the Input menu to show the Database
Manger window. Next, expand the Photo Databases branch of the Sky Databases node
in the Databases tree to show the available photo overlays.

Database Manager

Databases [ General Items Advanced Replaced Objects |
¥ Core Databases
»  Non-stellar Objects R ey
b Stellar Databases Database Description:
¥ Sky Databases (SDBs)
»  Core Sky Databases (SDBs)
My Locations
My Sky Databases
»  Optional Databases
¥ Phato Databases

i Anglo-Australian Observatory |8
Deep Sky Overlays
M Hubble photos Property value
W Messier Overlays Text File AAD.xt
M Solar System Photos Identifier Anglo-Australian Observatory
Active 1
Ohject Types 41 (Photo)

Version 1.001
Object count 172

_ Close

Figure 32: Photo Databases in the Database Manager.

Viewing Photos from the Digitized Sky Survey

TheSkyX Professional Edition can overlay photos from the Digitized Sky Survey (DSS)
on the Sky Chart (see Figure 94) or retrieve the equivalent FITS image for any position
on the celestial sphere and for any field of view up to 2° x 2°. This “all-sky photographic
reference” can be extremely useful when searching for new objects such as supernovas or
asteroids.
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Overlaying Digitized Sky Survey Photos on the Sky Chart

1.

3.

SN

Adjust the Sky Chart to the desired position and field of view. For example,
frame the spiral galaxy M81 by selecting the Find command from the Edit menu,
entering M81 in the Search For text input, and then clicking the Frame button.
You should now see the color photo of M81 on the Sky Chart.

For convenience, select the Celestial Sphere command from the Orientation
menu. This command fixes the equatorial center of the Sky Chart to the center of
the window with the north celestial pole “up” on the screen.

Select the Digitized Sky Survey command from the Tools menu.

[ NeNs] Digitized Sky Survey

[ Create Photo | Setup |

Retrieve From

() Web (=) Disc drive, folder or volume

Location: ’r Choose... \
Source
=) Palomar Sky Survey (10x) () RealSky (100x)

The complete Palomar Sky Survey is included
with TheSkyX Pro Database Add On.

_Cancel_\ (’ oK -'1

Figure 33: Setup tab of the Digitized Sky Survey window.

From the Sefup tab, select the Web option (internet connection required). If you
own the TheSkyX Pro Database Add On (page 266), select the Disc Drive, Folder
or Volume option, click the Choose button to specify the location of the Digitized
Sky Survey data, then select the Palomar Sky Survey (10x) option.

Click the Create Photo tab.

Click the Fill Sky Chart button. The photo is retrieved from the selected source.
Click the Show Photo in Front of Chart Elements option to show the photo on
top of everything else on the Sky Chart.

Creating a FITS File of a Digitized Sky Survey Photo

1.
2.

Follow steps 1-5 above.
Click the Create button. The FITS file is retrieved from the selected source and
displayed in the FITS Viewer window.

61



™ M ) ~DSSFromWeb.fit - FITS Viewer

[ Phota | File Information !

{Photo v )

Ready

Figure 34: M81 in the FITS Viewer window.

Viewing FITS Photos

TheSkyX Professional Edition uses the High Energy Astrophysics Science Archive
Research Center’s (HEASARC) CFITSIO software library to manage FITS files. It is the
“standard” library that handles the all complexities of different FITS file formats so that
your FITS (provided it adheres to the FITS standard) will be opened and displayed
correctly.

Opening a FITS

1. Click the Open FITS command from the Tools menu.
2. Navigate to the location of the FITS file, select it and then click Open.
3. The FITS photo is now displayed on the FITS Viewer window.

FITS Viewer Window

The FITS Viewer window contains basic image manipulation commands and shows a
table with the FITS header information. Software Bisque plans to implement a more
robust feature set in future versions.

Photo Pop-Up Menu

The following commands are available from the Photo pop-up menu.
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Open

Opens a FITS and displays it on the FITS Viewer window. Note that the FITS file must
use the extension FIT or FTS to be recognized as a FITS on the Mac.

Save

Saves the FITS file using its current file name.

Save As

Saves the FITS file using the file name you specify.

Print

Prints the FITS file to the default printer.

File Information

This command shows the FITS Information tab that displays a table containing the FITS
header information. Search the web for the Flexible Image Transport System
specification for details about FITS headers and keywords.

00 NGC6888 WCS.fit - FITS Viewer

["Photo | File Information |

Keyword Value Comment
1 SIMPLE T CCDSOFT-SOFTWARE BISQUE 3
2 BITFIX 16
3 MNAXIS 2
4 MNAXIS1 1530
5 NAXISZ 1020
6 BSCALE +1.000000000000e+000
i BZERO +3.276800000000e+004
8 BIAS 100
9 FOCALLEN | +0.000000000000e+000

10 | APTAREA +0.000000000000e+000
11 | AFTDIA +0.000000000000e+000
12 | DATE-OBS | '2005-08-06T06:20:35.231"
13 | TIME-OBS '06:20:35.231

14 | SWCREATE | 'CCDSoft Version 5.00.153"
15 | COLORCCD O

16 | DISPCOLR 0

17 | IMAGETYP | 'Light Frame

18 | CCDSFFT 1
19 | XORGSUBF | O
20 | YORCGSUBF |0
21 | CCDSUBFL |0
22 | CCDSUBFT |0
23 | XBINNING 1
24 | CCDXEIN 1
25 | YEINNING 1
26 | CCDYEBIN 1

27 | EXPSTATE 283

28 | CCD-TEMP | -1.523319095486e+001
29 | TEMPERAT | -1.523319095486e+001
30 | INSTRUME | 'SBIG 5T-8 Dual CCD Cam...
31 | EGAIN +2.420000000000e+000
32 | E-GAIN +2.420000000000e+000

Figure 35: The FITS Header Information tab on the FITS Viewer window.
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Zoom In/Zoom Out

These commands can be used to change the scale of the displayed photo by zooming in or
out.

Fit To Window

This is the default photo option that scales the photo to match the size of the FITS
Viewer window.

Clear

Click this command to close the FITS image.

To Image Link

Select this command to copy the displayed photo to the Image Link window. See
“Image Link and Automated Astrometry” on page 185 for details.

Close

Click this command to close the FITS Viewer window.
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Your Sky Tonight

This section is intended to help you explore the night sky from your location on any date,
at any time. You’ll be able to answer the question: “When I head outside tonight at, say,
9 p.m., what am I going to be able to see?” You’ll also learn how to plan ahead for
special events, like meteor showers and lunar eclipses.

For a given location, what you can see in the sky on any given night depends on the date
and time. The stars that are visible at 9 p.m. on a December night are very different from
the ones you would see at 9 p.m. in June, for example. And the Moon and planets follow
their own unique celestial paths — their positions, and their brightness, vary from month
to month and year to year.

Observing Lists

TheSkyX includes a command that will display a select list of objects that will be visible
in your night sky on the current date. You can set the parameters of this list to choose the
kinds of objects you’re most interested in seeing.

To generate a What’s Up Observing List:

Go to the Tools menu.

Select the Manage Observing List command.
Click the What’s Up Setup tab.

Select the Viewing Time for the list.

Select the Opftical Aid that you will be using.
Click the What’s Up? button.

Click the Close button.

Nk =

Clicking the What’s Up? button creates and shows the list of objects that are visible from
your location in tonight’s sky on the Observing List window. When you highlight an
item, observing notes are displayed.

Some of these objects, and the data displayed with them, may be unfamiliar to you.
We’ll be describing most of the information in the What’s Up? command in more detail
on page 172.

Field of View Indicators

A Field of View Indicator (FOVI) is an on-screen element that represents the field of
view that is rendered by an eyepiece, CCD sensor, camera body and optical tube, or a
Telrad™ finder, binoculars or other optical system. As you zoom in or out in the Sky
Chart, the FOVIs shrink or grow in proportion to the field of view. The utility to this
feature is endless, particularly helpful during observing sessions and with telescope
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control. Easy, quick identification of celestial objects can be made when you view the
Sky Chart as if you were looking through the eyepiece: no guesswork required!

Choosing Your Telescope and Eyepieces

Select the Field of View Indicators from the Display menu to open the Field of View
Indicators dialog.

eno Field of View Indicators

[ Equipment | My FOVIs |

Equipment Database My Equiprment ™
¥ Telescopes ¥ My Telescopes
¥ Achromatic Y. Astro Systeme Austria ASALEN-0K3 /3.6
. Achromatic Astrograph 8.3"f/3 Je Astro-Physics 130 Starfire f/8
‘. Achromatic Astrograph 11.8°f/3.8 Y= Astro-Physics 130 Starfire EDF 5.12°£/6.3
%= Achromatic Astrograph 6.3°f/3.31 Y. Borg 101ED f/4.1 Refractor
Jé_a- Achromatic Astrograph 9.87f/3.4 v My E\,;epieces
-"4_,. Achromatic Refractor 3.15%f/6.25 & Televue Plassl 11mm
Y. Achromatic Refractor 3.15° /15 @ Televue Pléss| 15mm
% Achromatic Refractor 3.15°f/11.4 oo @ Televue Pléss| 20mm
Y. Achromatic Refractor 3.54° /11 ) g @ Televue Plassl 25mm o
-"4_,. Achromatic Refractor 5.1 “f/5 & Televue Plassl 32mm
Y Achromatic Refractor 5.1 " /5 @ Televue Plossl 40mm :
%= Achromatic Refractor 2.36°f/7 E—
4. Achromatic Refractor 2.36°f/11.7
Y. Achromatic Refractor 2.36°f/11.7 (Select type)
Y Achromatic Refractor 2.36° /15
%= Achromatic Refractor 2.36° /15 | ————— "
Y. Achromatic Refractor 2.48"f/8 i _ Create My FOVIs ) Combine all

Close

Figure 36: Field of View Indicators dialog.

To the left, you will see the equipment database list, including selections for Telescopes,
Eyepieces, and Detectors. To select a telescope, expand the Telescopes portion of the
tree. You will see a large selection of telescope makers. Expanding a telescope maker’s
menu will produce a list of telescope models by that manufacturer. Choose your
telescope from the list. Once you have selected your telescope, click the green arrow
button found in the middle of the window. You will then see the telescope listed on the
My Equipment list to the right of the window.

Now, choose your eyepiece and/or detector from the appropriate menu from the left side
Equipment Database.

Once you have chosen your telescope, eyepieces, and detectors, click the Create my

FOVIs button. You will then be taken to the My FOVIs tab, where each FOVI will
appear in a list with a checkbox to toggle each FOVI on or off.
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[ NeXs] Field of View Indicators

I Equipment | My FOVIs |

scription Size (arcmins) | Scale/Mag | Type Reference Frame
RCOS Carbon 167 f/8.4 Ritchey-Chretien + SBIG Research STL-6303E + 5T-237 28x 19 0.54 CCD-Imager Screen
Astro-Physics 155 SF f/9 + SBIG Research STL-6303E + 5T-237 68 x 46 1.33 CCD-Imager Screen
RCOS Carbon 167 f/8.4 Ritchey-Chretien + Televue Radian 10mm 11x11 341x Eyepiece Screen

De
=
=
=
A Astro-Physics 155 SF f/9 + Televue Radian 10mm 26 x 26 140x Eyepiece Screen

"’_ Edit... "’ Remove \ "’ Quick Add... "’ Center @Preview

_Close

Figure 37: My FOVIs tab.

Selecting a FOVI and clicking the Edit button will show the Add/Edit Equipment dialog
where you can edit each element and aspect of the telescope and eyepiece or detector
combination (page 69).

Clicking the Quick Add button also opens the Add/Edit Equipment dialog, in which you
can add a FOVI with characteristics of your choosing. Just input the desired Shape,
Reference Frame, and Width and Height in arcminutes, and you’ve added a brand new
FOVI of custom dimension.

Clicking Remove will remove a FOVI from the list. Clicking Center will center the
FOVI on the screen.

Checking the Preview checkbox will reveal a preview of each selected FOVI in the Sky
Chart. When the Preview checkbox is turned on, the currently selected FOVI is centered
on the Sky Chart. This lets you quickly determine which optical system is best for your
needs.

Note that if you turn on both the Preview checkbox and the checkbox next to a FOVI,
two identical FOVIs will appear on the Sky Chart (the “preview” FOVI and the actual
FOVI). To avoid confusion, make sure to turn off the Preview checkbox before closing
this window.

Note: Remember that FOVIs represent the view through your telescope, and will not
appear on the Sky Chart if the chart’s field of view is set to 100° (naked eye) or more. To
see the indicators, you must zoom to a smaller field of view.

The My FOVI tab shows the following information for each field of view indicator.

Description

The FOVI description is the combination of the telescope and the eyepiece or detector
description. To change a description, highlight the FOVI in the list and click the Edit
button.
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Size

The size column shows the angular dimensions of the FOVI, in arcminutes.

Scale/Magnification

For telescope and camera FOVIs, the scale or image scale, in arcseconds per pixel is
displayed. The optical system’s magnification is displayed when the FOVI consists of a
telescope and eyepiece.

Type
The Type column shows either Eyepiece for eyepiece plus telescope combinations, or
CCD for a camera plus telescope FOVI.

Reference Frame

This column shows the frame of reference to use when displaying the FOVI. See “FOVI
Frame of Reference (Reference Frame List)” on page 70 for details about reference frame
options.

Showing Telrad Finders

Telrad™ finder FOVIs are shown at all fields of view (but may not be completely visible
at small fields) and can be added to the Sky Chart using the My Chart Elements
command on the Input menu.

To Add one or more Telrad Finder FOVIs to the Sky Chart:

1. Click Input > My Chart Elements.

2. On the Manage tab, click the Add Telrad button.

3. Under Command+Click (Mac) or Ctrl+Click (Windows), select Cursor Position
in the Snap To pop-up menu.

4. Position the mouse cursor over the Sky Chart, press and hold the 3 key on the
Mac or the CTRL key on Windows, then click the left mouse button. A new
Telrad finder is drawn at the current cursor position.

68



Figure 38: Sky Chart showing multiple Telrad finders.

To position a Telrad finder at a specific coordinate:

1. From the Manage tab on the My Chart Elements window, highlight the Telrad
you want to move in the My Chart Element list by clicking on it or click on the
center of the Telrad Finder on the Sky Chart. A selected Telrad finder appears as
My Chart Element # in the Object Information Report on the Find window.

2. Click the Edit button (or double-click on the element) to show the Add/Edit Chart
Element window.

3. To enter equatorial coordinates, click the Equatorial radio button then enter the
right ascension (RA) in hours, minutes and seconds and declination (Dec) in
degrees, minutes and seconds.

To enter horizon coordinates, click the Horizon radio button then enter the azimuth
(Azm) in hours, minutes and seconds and altitude (A/¢) in degrees, minutes and seconds.

To Drag and Move a Telrad Finder:

1. From the Manage tab on the My Chart Elements window, select the Telrad you
want to move in the My Chart Element list, or click on the center of the Telrad
Finder on the Sky Chart. A selected Telrad finder appears as My Chart Element
# in the Object Information Report on the Find window.

2. Click and drag the small red rectangle in the center of the Telrad finder to move
it.

3. Release the mouse when the Telrad is positioned where you want it.

Adding or Editing Field of View Indicator Properties

Clicking the Edit button or the Quick Add button on the My FOVIs tab (Field of View
Indicators dialog) shows the Add/Edit Equipment dialog. This window lets you define
up to twenty different FOVI elements.
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Add/Edit Equipment

Description: |RCOS Carbon 16" /8.4 Ritchey-Chretien + SBIG Research STL-6303E + ST-237

Elements

x Y
| Element number 1 4 - &
: i Size: 27.89 v 18.63 -
iption: CCD-I ) (x)
HBELLIRE gl i i Offset:  0.00 ;000 g
Shape: | Marker -4 o =
\ Pixels: 3072 - 2048 -

Position angle: 0.00 degrees East/west offset: 0.0000

h e

—

[+ %] (4

Reference frame: '_ Screen | North/south offset: 0.0000

"?Cancelj\(j OK -‘i

Figure 39: The Add/Edit Equipment dialog (clicking the Edit button).

Field of View Indicator Description (Description)

Enter a description for your detector, such as Super CCD with 10 Detectors.

Element Number List
Up to 20 separate FOVI elements can be defined for each FOVI. For example, if your
camera has a built-in autoguider, then the FOVI will have two different elements, one for
the imaging detector and one for the autoguider.
Element Description (Description)
Enter a text description for the element, such as “ST-237 guider mounted to my guide
scope”.
Shape
Specify the shape of the element. An element can be:
e Circular (or elliptical)
e Rectangular
e Marker (a small cross offset from the main FOVI)
Position Angle

Enter the position angle, measured counterclockwise from North, of the FOVI element.

FOVI Frame of Reference (Reference Frame List)

Select the frame of reference for the detector or detector/telescope combination.
e Screen: The FOVI will remain fixed at on the computer screen.
e Equatorial: The FOVI will remain fixed at a specific equatorial coordinate.
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e Telescope: The FOVI will be included as part of the telescope cross hairs at
smaller fields of view.

e Telescope Mask: Use this option to simulate the view through a telescope with
this field of view indicator.

Figure 40: Sky Chart showing a telescope mask FOVL.

Size, X/Y

Enter the physical size of the detector, in mm.

Offset, X/'Y

Enter the offset of the element from the Element Number 1, in mm.

Pixels, X/Y
For CCD cameras, enter the number of pixels in each axis. This value is used to compute
the scale of images acquired with the camera, in arcseconds/pixel.

East/West offset

Specify the number of arcminutes to shift the center of the FOVI to the East or West. A
number greater than zero shifts the FOVI West, a negative number shifts it East.

North/South Offset

Specify the number of arcminutes to shift the center of the FOVI to the North or South.
A number greater than zero shifts the FOVI South, a negative number shifts it North.

Clicking the Quick Add button shows slightly different options.
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Add/Edit Equipment

Description: My Quick Add FOVI

Shape: | Rectangle 3]

+

Reference frame: | §creen

Width:  10.00 arcminutes

[+ #] [4¥)

Height: 10.00 arcminutes

r'?"(_‘am:el_' ( 0K .]

Figure 41: The Add/Edit Equipment dialog (clicking the Quick Add button).

Enter the FOVI’s Description, Shape and Reference Frame (described above) and the
Width and Height, in arcminutes.

FOVIs and the Sky Chart

FOVIs that are displayed on the Sky Chart are configurable and customizable. They can
be:

Clicked and dragged to any part of the screen

Copied and “pinned” to a specific equatorial (RA/Dec) coordinate

Rotated to any angle

Used as the telescope cross hairs

Used to create a telescope mask

How to Position a FOVI on the Sky Chart

1. Select the FOVI on the Sky Chart by clicking on it, or click on the center
marker (if the FOVI has a visible center marker). Two small reddish squares,
and the position angle, appear when the FOVI is selected. The center square
can be dragged to move the FOVI; drag the outer square to change the
position angle.
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Figure 42: Clicking on a FOVI shows the position angle, and rectangles to position and orient it.

How to Use a FOVI as the Telescope Cross Hair

1.

ol

6.

Click the Field of View Indicators command from the Display menu.

Click on the My FOVIs tab.

Highlight the FOVI that you want use as the telescope cross hair.

Click the Edit button.

On the Add/Edit Equipment dialog, select Telescope from the Reference Frame
list.

Click OK.

When the Sky Chart’s field of view is small enough to resolve the FOVI, and the
telescope is connected, the telescope’s cross hair will include the FOVI, too.

Object Paths

Sometimes the best way to say something is with a picture. This is certainly true with a
complex concept like planetary motion. Tracing out motion paths of solar system objects
is the perfect way to demonstrate their motion and to plan for upcoming observation
sessions. TheSkyX allows you to do so with ease and flexibility.
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Generating An Object Path

Selecting the Object Paths command from the Tools menu will bring up the Object Paths
dialog. In it, you will see a list of solar system objects, along with various drop-down
menus and buttons that control the various object path functions. On the left, you will see
a list of solar system objects: the eight classical planets, plus Pluto, the Sun, Moon,
comets, and asteroids. On the right, you will see information pertaining to the path that
TheSkyX is currently set to create, including the number of items selected, the chosen
time increment, the count of time increments, and the path style.

To get our feet wet, let’s try out the object path tool on an observer’s favorite, the planet
Mars.

Note: This process works the same way with any object. 1f Mars is not in your sky right
now, you can always choose another object, or adjust your Sky Chart to the next time
Mars is visible.

1. Choose Object Paths from the Tools menu.

2. From the Select Solar System Object list, select Mars.

3. Looking over to the right side of the window, you will now see that Items
Selected now says 1.

4. By default, TheSkyX sets the time increment to 1 day, which is changeable by
using the pop-up menu. Let’s leave it at 1 day for now.

5. The Count is set at 30 by default, which means that the system will calculate a
path for 30 of the chosen time increments. In this case it is 30 days.

6. The Path Style may be changed from a connected line to a dotted line, each
with various point styles. Experimenting with this feature will allow you to
best decide which option is right for you.

7. Then, click the Create Path button, and a new path appears in the Sky Chart,
revealing the path taken by Mars starting with the current system time and
ending in the next 30 days.

In this example, the generated path shows the position of Mars in the sky each day at the
same time. So, if the clock is set at 12:00 a.m. when you generate the path, it will show
the position of Mars each day at 12:00 a.m.

Clicking the Show button in the Object Paths window will zoom in and center the path in
the Sky Chart.

What if you would like to see the path that an object takes through the sky during a single
day? TheSkyX makes that easy, as well. Using Mars as our example again, following

these easy steps will lead you to success.

1. Select Object Paths from the Tools menu.
2. Choose Mars from the Select Solar System Objects list.
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3. Ensuring that the Create Paths button is highlighted on the right, change the
time increment to 1 hour.

4. Change the frequency to 24 by either typing it into the field or by using the
field’s arrow buttons.

5. Select the path style that is best for you.

6. Click Create Path.

You will now see a path on the Sky Chart reflecting Mars’ motion through the sky over
the next 24 hours.

Remember, clicking the Show button in the Object Paths window will zoom in and
center the path in the Sky Chart.

Once you get the hang of the example path, try out several different paths, changing the
variables to achieve different effects.

Updating Object Paths

Should you wish to update object paths based upon new time and date settings, simply
click the Update All button.

Clearing Object Path Data

If you would like to clear paths from the Sky Chart, click Clear All Paths.

Create Paths Options

TheSkyX allows you to create object paths with a great amount of flexibility. The
following is a detailed explanation of each option under the Create Paths menu.

Items selected

This area denotes how many objects are selected for which paths will be drawn. You
may select as many objects as you wish from the list on the left.

Time increment

Here, you can select the desired time increment from minutes, hours, 12-hour increments,
days, and 30-day increments.

Count

Using this function lets you choose how many time increments you want to include in the
object path. Selecting I hour as the time increment and 24 as the count generates a path
that is 24 hours in length, or about one Earth day.

Path style

Using the drop-down menu, the path style can be changed so that is drawn as a smooth
connected line, a dotted line with points at each position, a dotted line with a graphical
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representation of the object at each position, or a continuous line with either dots or
graphic objects at each position.

Animating an Object Path

If you would like to animate the path as the object moves, simply turn on the Animate
Path checkbox.

Path Labels

TheSkyX affixes labels to paths so that you can reference an object’s position at any given
time along the path.

To see the label data, or to adjust how labels are generated, click the Path Labels button
near the top right side of the Object Paths window. You will see a number of options,
such as the position of the label, label frequency, and options for the label data (day,
month, date, etc.). Let’s change the label parameters in our Mars example to show us the
date and time of several points along Mars’ path.

1. Click the Path Labels button in the Object Paths window.
The label position is set at top, and the frequency at 6, by default, so let’s just
leave those as they are for now.

3. In the Label Options drop-down menu, select Date and time.
4. Click the Update button.

You will now notice that the path labels in the Sky Chart now show the date and time of
six points along the generated path. If you want to change the label details again, simply
follow the previous steps, substituting the new parameters under the Path Labels section.

Label List

In the Path Labels section, you will notice a label list under the label parameters.
TheSkyX allows you to view and change any label along your generated path. Scrolling
in this list will reveal the label and the date and time of each incremental point along the
generated path. (In our example above, we generated a path 30 days in length, so the
label list contains data for 30 days.) You can change any label to anything you like by
double clicking on a label cell and entering text. Clicking Update will update your path
and show the new labels.

Path Labels Options

TheSkyX affixes labels to object paths based upon default parameters or those selected by
the user. Understanding these will help you to get the most out of TheSkyX'’s object paths
function.

Position

A label’s position can be changed here. You can elect Top, Bottom, Left, or Right.
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Frequency

This function adjusts the frequency at which labels appear on the object path. The
frequency can be changed by directly entering a number into the field, or by using its
arrow buttons.

Label option

Here, you can change the data content of labels. Labels can display date, time, date and
time, day and month, or day only. Additionally, labels can be turned off completely by
selecting None.

Label list

This list shows all labels on a given object path and lists the labels as well as the date and
time of each point along the path.

You can change the content of any label by double-clicking in a label’s cell and entering
text.

The Calendar

Mankind has been using calendars of one kind or another to mark the passage of time for
thousands of years. TheSkyX’s Calendar charts the phases of the Moon, sunrise and
sunset, and viewing opportunities for a special kind of satellite event called an Iridium
flare, on a monthly basis. You can display and print a calendar for a single month or the
entire year.
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Figure 43: The Calendar window (Tools menu > Calendar command).
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Copy Calendar to Clipboard (Copy button)

The current month’s calendar can be exported by copying it to the Clipboard using the
Copy button, and then pasted into other applications that accept graphics (in Portable
Network Graphics or PNG format).

Please include the Software Bisque copyright if you publish a calendar on the web or in a
monthly astronomy bulletin.
Create a Calendar as a PDF (Create PDF button)

Calendars created as Portable Document Format (PDF) documents can be emailed and
viewed, or printed using free software on Windows, or freely with the Preview
application on the Mac.

PDF calendars, by default, are saved to the directory named:

Software Bisque/TheSkyX <Edition Name Here>/Exported Data

In your home folder (the one with the house icon in Finder on the Mac or the current
user’s My Documents folder on Windows).

Print Calendars (Print button)

Clicking the Print button sends the calendar to your printer. Make sure that your printer
is turned on and ready to go before doing so.

Show Sun or Moon Rise and Set Times (Sunrise/set, Moonrise/set checkboxes)
Turn on the Sunrise/set or Moonrise/set checkbox to show the local sunrise (moonrise)
and sunset (moonset) times for each day on the calendar.

Show Times of Iridium Flares (Iridium Flares checkbox)

In order to show the predicted times for flares in the calendar, TheSkyX must first
generate an Iridium Flare Report. To do so, click the Iridium Flares command on the
Tools menu, specify the desired search parameters, then click the Find Flares button to
generate a report of upcoming flares.

After an Iridium Flare report is generated, turning on the Iridium Flares checkbox on the
Calendar window shows the magnitude, time, direction and altitude of each flare in the
Iridium Flare report.

Show Yearly Moon Phase Calendar (Show Full Year checkbox)

Turn on the Show Full Year checkbox to view the phases of the Moon for the current
year.
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Figure 44: Phases of the Moon for one year.

Future and Past Calendars (Previous/Next Month/Year buttons)

When the Show Full Year checkbox is off, click the Next or Previous Month button to
view a future or past month’s calendar.

If you select the Date & Time tab, a small calendar for the current month will be
displayed. Here’s a very interesting feature: if you click on any date in the calendar, the
Sky Chart automatically shifts to show you what the sky will look like on that date, for
the current time. Notice also that the four major phases of the Moon are displayed in the
calendar.

For a more detailed calendar, go to the Tools item in the Main Menu. Scroll down to
Calendar and select it. A larger, printable calendar is displayed. Note that you can select
various kinds of information to be included in the calendar by checking the appropriate
boxes on the right-hand side of the window.

Exploring the Sky Chart

In this section of the User Guide we’ll focus on how to adjust and navigate the Sky Chart.
The best way to learn our program is simply to use it. Feel free to play around with the
various buttons and menu commands you see in the tool bars. TheSkyX won’t break, and
it won’t bite you.

Changing the Date and Time
The clock built into your computer is constantly tracking the date and time. TheSkyX

reads this and displays whatever is above your horizon right now, but it can also show
you the sky for different times of day or night.
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By default, TheSkyX starts up using the computer’s clock to show time advancing at Ix
(real time) with the Go Forward button pressed (meaning time is advancing how you’d
expect).

From the Imput menu, select the Date and Time command to show the Date and Time
window (Figure 44).

(i) Date And Time

| 01:32:19 PM January 11372010

W @ |~ | @ |- PO

Advance/Retreat Time

Increment time by: ( 1x (real-time)w “

Change rate:{»

Slower Faster

27 28 29 1 1 2 fjul
3 4 5 6 7 B 9 |Aug
10 11 12 14@].5 Sep
117 18 19 20 21 22 23 |Oct
[May| 24 25 26 27 28 29 30 |Nov

¢ Set Specific Time v

"1 Fix time to the computer's clock

Figure 45: The Date and Time window (Input > Date and Time command).

Entering the Date and Time (Date & Time Control)

Use TheSkyX’s Date & Time control that is located near the top of the Date and Time
window to enter any date, after January 1, 4,712 BC and before December 31, 10,000
AD.

03:18:23 PMSTD  January 01 2009 AD

Figure 46: The Date & Time control on the Date and Time window and on the Date & Time Toolbar
(Display > Date & Time Toolbar).

Do to so, click the mouse on the date or time element you wish to change, then type the
desired value for:

e hours

e minutes
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seconds
AM/PM
month
date
year
AD/BC

To set a specific month, click the month text to highlight it, then press the key for the first
letter in the month. For example, press “D” for December. Pressing the “J” key
repeatedly toggles the months January, June and July. If your mouse has a scroll wheel,
use it to move up and down through the months. Or, use the up/down arrow keys on the
keyboard.

To toggle between AM/PM, or AD/BC, click the mouse on the text, then press “A” or
scroll the mouse wheel or up/down arrow keys.

The current month can also be selected using the calendar on the Date and Time window.

The Daylight Saving Time (DST) or Standard Time (STD) text next to the local time is
updated automatically based on the date and your location.

Formatting the Date and Time

The format of the date and time can be changed to suit your preferences. Double-click on
the Date & Time control to show the date and time formatting options. See “Have it
Your Way with Preferences” on page 130.

Calendar Control

TheSkyX’s Calendar control on the Date and Time window provides two mouse click
access to any date for the current year. If necessary, click the Date and Time command
from the Display menu to turn this window on; click the Date & Time tab on the stacked
windows to bring it to the front.

<] 2009 >
S M T W TF &
Jan 55 29 3 El 3 3 |jul
Feb| & 5 6 7 8 9 10 |[Aug
Mar| 11 12 13 14 15 16 @17 |S8p
Apr| 18 19 20 21 22 23 24 [Oct

May 25. 27 28 29 30 31 |Now
jumd 1 '@ 3 4 5 § 7 [Det

Figure 47: The Calendar control on the Date and Time window (Display > Date and Time command).
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The top of the calendar control shows the year. Click the forward/backward arrows to
advance/retreat one year at a time.

The edges of the calendar show the months of the year. Click any tab to bring it forward.

Black numbers for dates indicate the days in the current month, light gray numbers are
shown for the prior or next month. The current day is highlighted light red. Click on any
day to highlight it; the Sky Chart is adjusted accordingly. Clicking a gray colored
number advances or retreats to that month.

Time Controls

Buttons for controlling the flow of time are available by clicking the Date and Time
command on the Display menu and on the Date and Time Toolbar.

E‘F- #._ FL #._ “.. w-.

Figure 48: Time Controls on the Date and Time window (Display menu) and the Date and Time
Toolbar (from left to right: Computer Clock, Go Backward, Step Backward, Stop, Step Forward, Go
Forward).

Use the Computer’s Clock (Computer clock)

When the Computer Clock button is clicked, TheSkyX gets the date and time from the
computer’s clock. It also resets the time skip increment to Ix (real time) and sets the Go

Forward time skip option.

Verifying TheSkyX’s Time

Accuracy is of the utmost importance in your observations. Select 7ools > Verify
TheSkyX's Time to check TheSkyX’s time against the U.S. Naval Observatory’s Master
Clock. You can also click the corresponding toolbar button if you have the Orientation
Toolbar activated (check 7heSkyX >Preferences > Toolbars).

Note: This tool requires an internet connection.

Move Backward in Time (Go backward)

Even though time marches on, TheSkyX can make time go backward by clicking the Go
Backward button. This can be handy to replay an astronomical event and is sort of like
having your own DVD player on history.

Step Backward in Time (Step backward)

Unlike the Go Backward button, the Step Backward button can be used to incrementally
retreat time by the Time Skip Increment amount. Use this to find the first contact of an
eclipse, or determine the precise time when a minor planet occults a star, for example.
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Stop Time (Stop)

Use the Stop time button to halt the motion of stars and other objects from your earth-
based perspective.

Step Forward in Time (Step forward)

Use the Step Forward button to incrementally advance time by the Time Skip Increment
amount.

Go Forward in Time (Go forward)

Use the Go Forward button to advance time. When the Time Skip Increment is set to Ix
(real time), TheSkyX is showing you how the real sky looks at any instant.

Advancing or Retreating Time (Increment Time By)

Increment time by: ( 1x (real time) v )

Figure 49: Increment Time control.

Use the Increment Time By control to specify the rate or interval to advance or retreat
time.

The default time interval options include:

o [y (real time): Time advances or retreats based on the computer’s clock.

o 10x, 100%, 1000x: Time changes by a factor of 10, 100 or 1000 times the

normal rate.

1 second

1 minute

1 hour

1 day

1 lunar month

1 year

Sunrise: The time skip interval is the length of time between sunrises for each

day.

e Sunset: The time skip interval is the length of time between sunrises for each
day.

e Start Twilight: The time skip interval is the length of time between morning
astronomical twilight for successive days.

o End Twilight. The time skip interval is the length of time between evening
astronomical twilight for successive days.

e Custom: Click the Custom command to show the Custom Time Flow
Increments and Rates dialog.
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Custom Time Flow Increments and Rates

My Rates and Increments: Enter a number, select the rate or
increment "units", and then click
2.500000 da :
e 4 Add. Examples: 3x, 500x, 15
seconds, 100.4 days, 42 years.

Number: Unit:

500.00000 () [x 2

( Add )

Ir Remove wW

(Cancelt]lf OK “'I
: 2N /.

Figure 50: Define custom rates and time skip increments using the Custom Time Flow Increments
and Rates dialog.

User-Defined Rates and Time Skip Increments (My rates and increments)

This list shows the rates and increments that you’ve defined by clicking the Add button to
the right.

Define a Numerical Increment or Rate (Number)

Enter any decimal number for the rate or increment you wish to define. For example,

2.56 days, or 500x.

Define the Flow Rate or Time Skip Increment Unit (Unit)

[T

Specify the unit for the rate or time skip increment. The lower case “x” unit means “a

rate that is N times greater than actual time. Only whole numbers (integer) values are
permitted for time skip rates.

Add Rates and Increments (Add)
Once you’ve entered a number and a rate, click Add to add it to the list My Rates and
Increments list.

Custom rates are saved automatically, and restored when TheSkyX is opened.

Remove Rates and Increments (Remove)

Select one or all of the rates and increments, then click the Remove button to remove
them from the list.

Quickly Change Time (Change Time)

The Change Time slider on the Date and Time dialog allows you to quickly advance or
retreat time at the current rate.
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This control is useful for reviewing lunar eclipses, occultations and Iridium flares.

Now that you’re familiar with the time controls, below the calendar there is an item
called Set Specific Time. Click it.

You’ll see a list of different “times” — not in hour and minute format, but in terms of
astronomical events. The list of common events includes:

Now: TheSkyX uses the computer’s clock to show time
Sunrise: The time of day when the rising Sun reaches the “refracted horizon” — the
line on the refracted sky that corresponds to the observer’s horizontal.

Hint: Refraction in the earth’s atmosphere bends light, so, at sea level, the Sun’s
upper limb is visible about 3 minutes before it is actually above the local horizon.

Noon: The time of day when the Sun is centered on the meridian. This is
not necessarily 12:00 p.m.

Sunset: The time when the Sun appears just below the “refracted
horizon”.

Midnight. 12:00:00 a.m. local time.

Morning (Begin Astronomical Twilight): The time when astronomical
twilight begins.

Evening (End Astronomical Twilight): The time when astronomical
twilight ends.

New Moon: The date and time in the current month when the Moon’s
phase is zero percent.

First Quarter: The date and time in the current month when the waxing
Moon’s phase is approximately 50 percent.

Last Quarter: The date and time in the current month when the waning
Moon’s phase is approximately 50 percent.

Full Moon: The date and time in the current month when the Moon’s
phase is approximately 100 percent.

Moonrise: The time of day when the rising Moon intersects the refracted
horizon.

Moonset. The time of day when the setting Moon is below the refracted
horizon.

Vernal Equinox: The date and time for the current year when spring
begins in the northern hemisphere.

Summer Solstice: The date and time for the current year when summer
begins in the northern hemisphere.

Autumnal Equinox: The date and time for the current year when autumn
begins in the northern hemisphere.

Winter Solstice: The date and time for the current year when winter
begins in the northern hemisphere.
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The last item in the list allows you to enter the Julian Date of an event.

The Moon’s phase events search the current month. For example, if 7TheSkyX’s month is
set to any date in July, 1592, the New Moon is July 24, even if the date is later than July
24,

When you select any of these options, the Sky Chart shows you what the sky will look at
that time for the current date. Try several of the options and watch how the chart
changes.

You can make time speed up and even go backwards. In the Tools menu, choose the
item called 7ime Skip. Try one of the various options. The Sky Chart will continue
moving backward or forward in time until you select Stop, or the Use Computer’s Clock
option.

Finally, you can also enter a specific date and time by selecting the Input item from the
Main Menu and choosing Date and Time (note there is also a shortcut key for this
displayed, within the menu — TheSkyX will always display shortcut keys in the menu
whenever they are available).

Reports

TheSkyX makes generating calendar reports of Sun and Moon activity, equinoxes and
solstices, planet ephemerides and meteor showers an absolute snap. Set the Sky Chart to
any year you choose, and select T ools > Reports to see a wealth of astronomical data
specific to the given year.

Equinox/Solstice Report

This report displays the date and exact time of each equinox and solstice for the Sky
Chart’s current year. To see a different year’s values, simply change the Sky Chart’s
year in the Date and Time tab or toolbar.

Meteor Radiant Report

Keep on top of meteor shower activity with this handy report. With the Meteor Radiant
Report, you can instantly see the Month/Day, RA, Dec, and Hourly Rate of each meteor
shower for the Sky Chart’s current year. Just as with the other reports, you can obtain
values for a different year by changing the date in the Date and Time tab or toolbar.

Planet Report

This is a “catch all” report that lists a variety of solar, planetary and lunar ephemerides
and other useful information such as Earth distance, longitude of each visible planet’s
central meridian, Moon-specific information and more. You can obtain values by
changing the date in the Date and Time tab or toolbar.
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Sun & Moon Report

This report lists times for moonrise, moonset, sunrise, sunset, and the beginning and
ending of (astronomical) twilight for each day of the Sky Chart’s current month and year.
To see values for a different month or year, simply change the date in the Date and Time
tab or toolbar.

Sky Database Reports (All SDBs)

This report shows the name, search prefix, object count, object type and the associated
text file for every Sky Database.

Copying Reports

Any of these reports can be copied to the clipboard for pasting into another application by
simply clicking the Copy button at the lower left side of the Reports dialog.

The Look Commands

Our eyes can see only a small portion of the sky at a time. TheSkyX can show you the
entire sky at once, but it’s often more useful to focus the display on one part of the sky at
a time, to match what you can see in the real night sky with your unaided eyes.

Changing the direction of your view is accomplished with the Look commands. These
can be found in the Orientation menu, but they are also available to you as buttons in the
Orientation tool bar.

By default, the Sky Chart is displayed looking south. Click the East button in the
Orientation tool bar. Note that the star field has changed; the compass direction
displayed at the bottom of the screen indicates E, for east. Experiment with the other
compass direction buttons.

In addition to the compass direction buttons, a set of arrow buttons can be used to shift
your viewing direction incrementally. Click the right arrow button. Notice how the view
shifts slightly to the left (how far the Sky Chart shifts depends on your field of view,
discussed below), just as if you were outside, looking at the real sky, and turning your
head to the right. The left, right, up and down buttons function similarly (if your
computer’s monitor is small, or the screen resolution is low, the entire toolbar may not fit
on the screen, so you may need to click the “>>" symbol to display the up and down
buttons), mimicking the movement of your head in the indicated directions.

You can also press and hold the CONTROL key then drag the mouse to adjust the position
of the Sky Chart.

Orientation Options

A variety of options exist for orienting the Sky Chart. You may choose from a terrestrial
sphere or celestial sphere setup, or a free rotation mode.
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Terrestrial Sphere

Select Orientation > Terrestrial Sphere to orient the Sky Chart as if from a vantage
point on Earth’s surface and according to terrestrial coordinates.

Celestial Sphere

To view the Sky Chart from the origin (center) of the celestial sphere, select the Celestial
Sphere command from the Orientation menu.

Free Rotation

Choosing the F ree Rotation command from the Orientation menu allows you to freely
rotate the Sky Chart in any direction without being constrained to any coordinate system
or convention.

Note: Each of these options is also available as a button on the Orientation Toolbar.
Rotating the Sky Chart

While in Free Rotation mode, you can rotate the Sky Chart freely, in any direction, with
commands from the Orientation menu, or by using the Rotate Tool found in the T ools
menu.

Rotating Clockwise and Counterclockwise

First, select F ree Rotation from either the Orientation menu or from the Orientation
Toolbar. Then, select either Rotate Clockwise or Rotate Counterclockwise from the
Orientation menu. You can also use the keyboard shortcut alt+ (Windows) or ~& (Mac)
to rotate clockwise. Similarly, alt- (Windows) or ~= (Mac) rotates the Sky Chart
counterclockwise.

Rotate Tool

You can also rotate the Sky Chart to any position angle you choose by using the Rotate
Tool. Select Tools > Rotate Tool to activate it. A brownish-red position angle indicator
will then appears in the Sky Chart with a label indicating its current position angle.

To use the Rotate Tool, first set a central rotation point by clicking and dragging in the
Sky Chart to move the desired central point to the center of the view. To change the
position angle freely, click and drag the square at the end of the position angle indicator.
Notice that the position angle readout changes as you drag the indicator.

You can also set a position angle using the Rotation settings under the Orientation >
Navigate command. See the Navigate Command section for more details.

.47 Angular Separation & Position Angle

Determining the angular separation and position angle of two objects is a snap with
TheSkyX.
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Angular Separation & Position Angle Tool

Select Tools > Angular Separation & Position Angle to bring up the tool. You will
notice that a pale green indicator with two square endpoints and a square center point
appears in the Sky Chart. To determine the angular separation and relative position angle
between two objects, simply click and drag the endpoints so that they overlap the objects
for which you wish to determine angular separation and position angle values. You can
hold down the Control key (Windows) or Command key (Mac) to snap the endpoints to
the nearest object for greater accuracy. It’s that simple! The desired values will appear
in the label below the indicator. Determining angular separation and position angles has
never been so simple or so elegant as it is in TheSkyX.

Once you are finished with this tool, deselect it by returning the Tools > Angular
Separation & Position Angle command.

Note: The Angular Separation & Position Angle tool works in terrestrial or celestial
sphere mode and in free rotation mode. You can also click and drag the Sky Chart to
adjust the view at any time.

Field of View

You probably know that a circle can be divided into 360 degrees. Imagine a pie cut into
six equal slices. The angle between the edges of a given slice is 360/6 = 60 degrees.
Astronomers measure angles in degrees, and fractions of a degree: each degree is divided
into sixty minutes, and each minute is divided into sixty seconds.

When you look up, you can see only a portion of the entire sky. Imagine for a moment
that the sky is an immense spherical bowl above your head. You’re seeing an area of the
sky that spans a particular angle.

Assuming you have normal peripheral vision, that angle is about sixty degrees — one slice
of our imaginary pie in the sky. Another way of saying this is your field of view is sixty
degrees wide. Some people can see a little more, and some a little less, but sixty degrees
is about average for adults.

When you look at the sky with binoculars or a telescope, what you see is magnified — in
effect, you bring the sky closer, making it easier to see detail and faint objects. The
downside of magnification is that it always reduces your field of view, sometimes to just
a fraction of a degree. Generally speaking, the greater the magnification, the smaller the
field of view.

TheSkyX allows you to set the field of view to any angle, from 235 degrees to a fraction
of a degree. This is very useful when you’re trying to understand how much of a
particular constellation or star field might be visible in a pair of binoculars or a small
telescope.
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Setting the Field of View

A simple way to change the field of view is to use the Zoom In and Zoom Out buttons.
The current field of view is displayed next to these buttons. Click on that pop-up menu.
A list of preset fields of view is displayed. Some of these correspond to the field of view
of a typical pair of binoculars or amateur telescope.

The Wide Field option shows you the sky from horizon to horizon, 180 degrees. The
Naked Eye option gives you a 100-degree field of view — a bit wider field than what you
can actually see with your eyes, but we wouldn’t want you to miss anything.

You can also define a zoom box to zoom in on a particular area of the Sky Chart. Place
your cursor on one corner of the area you want to zoom in on. While pressing the shift
key, click and hold while you move your cursor to the opposite corner, then click
anywhere inside the zoom box to enlarge it (you can click outside the zoom box to cancel
this operation).

Stellar Cartography

Just as you would use a map to find your way around a city, state, or country, celestial
maps or star charts are designed to help you find your way around the sky.

Use your mouse or track pad to move the arrow around the Sky Chart. You’ll notice that
when the tip of the arrow touches an object, an information box describing that object is
automatically displayed. The kind of information displayed depends in part on the nature
of the object, but one thing that is always displayed is the location of the object. This is
indicated by two different sets of coordinates.

Cosmic Coordinates

Maps of the Earth identify the location of landmarks with two numbers: latitude and
longitude. Latitude is measured in degrees north or south of the equator, and longitude is
measured in degrees east or west of the Prime Meridian.

A similar system is used for objects in the sky. The celestial equator divides the sky into
two hemispheres, north and south. The celestial equivalent of longitude is called right
ascension (TheSkyX uses the abbreviation RA) and the equivalent of latitude is called
declination (dec) . Right ascension is measured in hours, minutes, and seconds, from 0 to
24. This may seem odd at first, but there’s a very good reason for this peculiar
convention: the Earth is rotating. It turns around once on its axis in 24 hours, but from
our terrestrial perspective, it looks like the sky is rotating around the Earth every 24
hours. Right ascension is measured eastward from the constellation Aries, the Ram.
Specifically, 0 hours RA, the First Point of Aries, is the position in the sky where the Sun
crosses the celestial equator on the first day of spring.
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Declination is measured in degrees north or south of the celestial equator. The celestial
equator is 0 degrees declination. The north celestial pole is located at 90 degrees
declination (Polaris, the North Star, has a declination very close to 90 degrees). The
south celestial pole is at minus 90 degrees declination. You can also translate right
ascension into degrees: a complete circle has 360 degrees; dividing 360 by 24 gives 15,
so every hour of right ascension is equal to 15 degrees.

Imagine a line running across the sky from due north to due south, splitting the sky in
two. This line is called the meridian. Better yet, turn on the Meridian check box under
the Reference Lines & Photos group on the Chart Elements window (page 149) to view
it on the Sky Chart. When a celestial object crosses the meridian, it is also at its highest
altitude in the sky. This is called the transit time. Generally speaking, the best time to
observe a celestial object with a telescope is when it’s crossing the meridian.

This brings us to another way of identifying the location of an object in the sky: altitude
and azimuth. Altitude is simply the number of degrees the object is above the horizon,
from 0 (on the horizon) to 90 (directly overhead). Be careful not to confuse altitude with
declination — they are not the same thing.

Azimuth indicates the compass direction of an object. Specifically, it is the number of
degrees east of north that you need to turn to see the object. Due east, for example, is 90
degrees azimuth.

The problem with using altitude and azimuth for astronomical objects of course is that
these numbers are constantly changing as the Earth rotates. TheSkyX, however, can
calculate these numbers instantaneously, making it easier to know what direction to look
when you’re outside in the dark, trying to find a particular object at a specific time.

Understanding Projections

Ever since we discovered that the Earth isn’t flat, but spherical, cartographers have been
looking for ways to represent a curved surface on a flat surface.

A sphere cannot be projected onto a plane without introducing distortion. In the most
commonly used projection — called the Mercator projection — objects get larger the
farther they are from the equator. This causes Greenland to look nearly as large as the rest
of the United States on world maps. Navigators adopted the Mercator projection because
a straight line on a Mercator projection, called a rhumb line, represents a constant
compass bearing from true north.

Other projections have their own combinations of strengths and weaknesses. All
projections are compromises — the “best” projection is the one whose advantages

outweigh its disadvantages for a particular application.

By default, TheSkyX uses the stereographic projection for fields of view greater than 60°.
A stereographic projection is said to be “conformal.” Although (as with all flat maps) the
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overall projection is distorted, all lines of declination and right ascension intersect at right
angles, as they do on the celestial sphere.

The advantage of stereographic projection is that, over small areas of the display, object
shapes are only slightly distorted. Constellations remain easy to identify. Compare this
with the polar projection of a planisphere. There is almost no distortion near the poles,
but constellations near the horizon are badly stretched out of shape. (A planisphere is one
of those rotating star charts that approximate what’s visible in the sky at a given date and
time.)

When the Sky Chart is set to a field of view of 60° or less, the projection automatically
switches to an orthographic projection, which displays the sky more as it would appear
on the surface of a sphere. (This is the only projection used at 60° fields of view and
smaller.)

Projections

By default, TheSkyX uses a stereographic projection for 60° fields of view and greater.
The Projections command from the Display menu changes the projection. In the
Projections dialog, click the radio button of the projection you want.

Projections

Wide field projection (when the field width of the
Sky Chart is greater than 60°):

() Steregraphic

*) Orthographic

() Azimuthal Equal-Area

() Azimuthal Egual-Distance

(") Gnomonic

() Mercator

() Rectangular

The Orthographic projection is always used for
fields of view 60" and less.

I,':Cancel:‘l E 0K :j
o

Figure 51: The Projections dialog.

The selected projection is applied to the Sky Chart immediately. It takes effect only
when the field of view is greater than 60°— no change occurs if the current field of view is
60° or less.

e Stereographic — The default for fields of view equal to and greater than 60°. It
keeps lines of right ascension and declination at right angles and minimizes
local distortion. Conformal. 235° maximum field of view.

e Orthographic — Displays the sky more as it would appear on the surface of a
sphere. It’s the default (indeed, it’s the only available projection) for angles of
view 60° and less. Conformal. 180° maximum field of view.
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e Mercator — Shows the celestial sphere like a conventional map. It allows wider
fields of view, including a 360° view that shows the entire celestial sphere.
Conformal. 360° maximum field of view.

e Gnomonic - This is the “pinhole camera projection.” It displays meteor paths
as straight lines, as seen when viewing a meteor shower. Non-conformal. 150°
maximum field of view.

e Azimuthal Equal-Distance — The distance between objects having a particular
angular separation on the celestial sphere is the same at any part of the Sky
Chart. Non-conformal. 300° maximum field of view.

e Azimuthal Equal-Area — The areas of any sections of the celestial sphere
subtending a particular solid angle are the same at any part of the Sky Chart.
Non-conformal. 235° maximum field of view.

Stars and Constellations

There are some 6,000 stars visible to the naked eye. Most of these stars can only be seen
from locations far from the bright lights of a city or town. If you really want to see the
stars, you either have to go to Hollywood or get out of Dodge.

Star Names

Some of the brighter stars have proper names, but most don’t — there are just too many to
give each one a name. Instead, astronomers have devised a system that assigns names to
naked-eye stars based on their brightness and the name of the constellation they belong
to. Following a centuries-long tradition, the brightest star in a constellation is designated
by the first letter of the Greek alphabet, Alpha, followed by the genitive form of the Latin
name of its constellation. For example, the brightest star in the constellation Orion is
called Alpha Orionis. It also has a proper name: Rigel. (We’ll talk more about
constellations later. Right now we’re going to focus on individual stars.) When the
letters run out, stars are identified by various alphanumeric designations.

A funny thing about Rigel: even though it’s the brightest star in Orion, its designation is
Beta Orionis. Astronomers originally thought that Betelgeuse, another star in Orion, was
a little bit brighter, but improvements in photometers in the 20" century revealed that
Rigel is actually the brighter star (it’s possible that Betelgeuse might have been brighter
in the past, when astronomers first began to designate stars with Greek letters).

Bright Stars and Dim Stars

Long before the invention of the telescope, astronomers also came up with a numerical
system for classifying stars by their brightness. They decided that the brightest stars
would be called First Magnitude. Those half as bright as First would be called Second
Magnitude, then Third Magnitude, and so on down to Sixth Magnitude, which denotes
the dimmest stars visible to the naked eye.
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We use a modified form of this system today. The brightest star in the nighttime sky is
called Sirius. It’s in the constellation Canis Major, the Big Dog, and it’s sometimes
called the Dog Star. Its magnitude is minus 1.4, which we write as —1.4. This may seem
a little confusing, but it isn’t that hard to understand. A couple of centuries ago,
astronomers decided to make the magnitude scale more precise. They knew the Sun and
Moon and some of the planets are brighter than the brightest stars, so these were given
negative magnitudes. They also realized that a First Magnitude star is actually a bit more
than twice as bright as a Second. In order to keep Sixth Magnitude as the faintest star
visible to the naked eye, astronomers recalibrated the magnitude system to follow a
logarithmic scale. Each stellar magnitude is about 2.5 times brighter than the next lower
magnitude so that the difference of five magnitudes is a brightness factor of (exactly)
100.

With a telescope, you can see stars much dimmer than Sixth Magnitude. TheSkyX
database includes stars down to about 14th Magnitude.

On a clear, moonless night, people who live in cities or suburbs can rarely see stars
dimmer than Third Magnitude. If you’re just starting to learn the names of the brighter
stars and constellations, you should set the magnitude filter in 7TheSkyX to Second or
Third magnitude. That way, when you go out at night to compare what you see on your
computer to what you can see in the real sky, you won’t be confused by a screen display
that shows more stars than you can actually see from your location.

Setting the Magnitude Limit

This command tells 7heSkyX to only display stars, galaxies, clusters, or any other object
type, or combination of object types, that has magnitude information, that are brighter or
fainter than a selected magnitude. Controls for editing the magnitude limits are found on
the Chart Elements window on the Display menu.

The following example demonstrates how to change the magnitude limits for all celestial
objects.

1. Make sure the Chart Elements window is visible. If it’s not, select the Chart
Elements command from the Display menu to show it.

2. Highlight the Celestial Objects text by clicking on it. This selects the 40 chart

elements in the Chart Elements node.

Click the Edit Attributes button.

4. Near the bottom of the Chart Elements window you’ll see a tab labeled
Magnitude Limits. You can enter a value between 30.0 and —6.0, or change
the magnitude using the sliders.

[98)

94



808 Edit Chart Element Attributes

40 different chart elements are
Selected chart element:
selected.

[ Magnitude Limits | Angular Size Limits  Properties ]

Hide fainter than: | magnitude [30.00 T

Hide all - £>Show all
Hide brighter than: magnitude 2.00 T

Show all - £ ‘Hide all

s
Figure 52: Magnitude Limits tab on the Chart Elements window.

The attributes of chart elements (including lower and upper magnitude, angular size, font
properties and colors) can be changed individually or as a group based on the items that
are selected in the Chart Elements list.

Number of Selected Chart Elements (Selected)

This text shows the name of the selected chart element or the number of selected chart
elements in the Chart Element list.

Show Only Brighter Stars (Hide fainter than)

Specify the magnitude of the faintest objects to be displayed on the Sky Chart. For
example, if you live in a light polluted city and want to approximate the stars you can see
on typical night’s sky, enter magnitude 1 or 2.

Show Only Fainter Stars (Hide brighter than)

The Hide Brighter Than controls provide additional filtering, displaying objects only
within a specified brightness range. Larger magnitude values represent dimmer objects.
The brightest objects have negative magnitudes.

As you move the slider the number of stars on the Sky Chart changes to reflect the
changing magnitude limits.

Other Chart Elements

Like land maps, star charts can be overlaid with a variety of lines and markings intended
to highlight specific celestial features and help you find objects at specific coordinates.
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The Chart Elements menu lets you display or hide various reference lines and symbols,
but you should be aware that even though the cosmos mostly consists of empty space, a
star chart can get very crowded very quickly. The celestial equator and lines of right
ascension and declination can be added to the Sky Chart, for example. Experiment with
this feature by clicking on the box next to a listed chart element to see how it affects the
display.

A Star to Guide You

For people living in the northern hemisphere, probably the most noteworthy star is
Polaris, the North Star. It always stays in the same part of the sky, every night, 365 days
a year. The reason for this is fairly simple: Polaris happens to be located almost directly
above our North Pole. As the Earth rotates on its axis, other stars rise and set, but
because Polaris is right above the pole, it always seems to stay in the same place.

How high Polaris is above your horizon is a direct way to find your latitude. If Polaris is
40 degrees above the local horizon, for example, you must be somewhere on the 40™
latitude line. Philadelphia and Denver are both very close this latitude, as are Naples,
Italy and Beijing, China. The stars you can see on any given date and (local) time are
essentially the same for all of these cities, and any other place along this line of latitude.

More than anything else, latitude determines what you can see in the sky. The North Star
is not visible from the Southern Hemisphere, as are most of the stars and constellations
near it. And there are all sorts of stars and constellations visible from the Southern
Hemisphere that we never get to see in the North (the Moon and planets are visible from
both hemispheres). TheSkyX can show you what the sky would look like from any place
in either hemisphere.

Double Stars

A little more than half of all stars actually travel in pairs, orbiting each other in space.
The American astronomer Henrietta Leavitt once quipped that three stars out of every
two are double. Most of them appear as single stars to the naked eye. You need good
binoculars or a small telescope to resolve them as double stars (there are also triple stars
and groups consisting of four or even more stars).

Some double stars are true binaries, meaning they are gravitationally bound to each other
and orbit a common point in space. Others only appear to be double because they happen
to lie along the same line of sight from Earth, but are in fact many light years apart and
not tied to each other by gravity.

One of the best-known double stars in the sky is called Mizar. It’s located in the handle
of the Big Dipper.
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Finding Mizar

Mizar is visible only from the Northern Hemisphere, and is easiest to find in the evening
sky in Spring.

Select the Find tab from the vertical tabs on the left side of TheSkyX’s window.

Type Mizar into the Search For text input, then click the Find button. A double red
“bull’s eye” will encircle the star in the Sky Chart.

The Big Dipper is one of the northern sky’s most recognizable asterisms (this term is
described below). Being able to find it will help you find other nearby constellations,
such as Cassiopeia. Once you’ve mastered these constellations, others will be easier to
learn.

Another good thing about being able to find the Big Dipper: it will make it easy for you
to find Polaris, and therefore true north. The two stars at the end of the cup of the dipper
point to Polaris. Imagine a line connecting these two stars. Extend it in the direction the
cup is pouring, about five times the distance between the two stars. The star you see at
the end of that line is Polaris.

Variable Stars

Fortunately for us, and everything else that lives on Earth, the Sun radiates energy at a
very nearly constant rate. But there are some stars that change in brightness dramatically
over the course of a few months, and in some cases, just a few days or even hours. These
are called variable stars, and TheSkyX distinguishes them with a small red “v” to the
lower left of the star.

The most notorious variable star is called Algol, a name derived from an Arabic word
that means demon. Located in the constellation Perseus, its rhythmic dips in magnitude
can easily be observed with the naked eye. Every 2.867 days, over the course of just a
few hours, Algol falls from second magnitude (2.1) to third (3.4) and back. During these
periodic dimmings, you can gauge its changing brightness by comparing it to other
nearby stars. The evening sky in Autumn is the easiest time to find this fascinating object
(it is only visible from the Northern Hemisphere). It may have been considered demonic
in ancient times, but today we know this innocent star has a companion that orbits it
every 2.867 days. Algol dims when that companion passes in front of it from our
perspective. Such stars make up a special class called eclipsing binaries.

Classifying Stars
Stars differ not only in their brightness, but also in their size, surface temperature, and

chemical composition. The one thing they have in common is that they are all spherical —
although some spin so fast they tend to bulge in the middle!
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All stars are basically immense balls of intensely hot gas that generate heat and light
through a process called nuclear fusion. The temperature and density in the core of a star
are so great that lighter atoms smash into each with enough force to fuse into heavier
atoms. In our own Sun, for example, atoms of hydrogen fuse to produce atoms of helium
(this process involves several intermediate steps). The fusion process releases energy in
the form of electromagnetic radiation — light.

By spreading starlight into a spectrum, astronomers can learn the temperature and
chemical makeup of stars. After studying thousands of stars, it became clear that stars
fall into various categories, or classes. Some are massive and bright, and have relatively
short, tumultuous lives. Others are small and dim, and can shine steadily for tens of
billions of years.

A letter and number system is used to define stars in terms of their most important
physical characteristics, and these designations are displayed when you point to a star in
the Sky Chart. A more complete discussion of spectral classes and the physics of stars
can be found in any introductory astronomy text.

Giants and Dwarfs

When you see a bright star in the sky, there are two possibilities: the star is close by and
relatively average in size, or it is far away and gigantic.

Rigel is the brightest star in the constellation Orion. It is nearly 800 light years away, but
is the seventh brightest star in the sky. It is a whopper, with a diameter of about 100
million kilometers. The Sun, by comparison, is about 1.4 million kilometers across.

Astronomers distinguish between apparent magnitude and absolute magnitude. Apparent
magnitude is how bright a star looks in the sky. Absolute magnitude refers to how bright
a star would appear if it were located exactly 10 parsecs (32.6 light years) away. The
apparent magnitude of Rigel is about 0.2, but its absolute magnitude is nearly —7.0.

More About Constellations

The desire to find order in nature, even where none exists, seems to be built into the
human brain. When you look up at the sky on a dark, clear night, the sheer number of
stars can be overwhelming. Our distant ancestors must have been in awe of those
countless lights randomly scattered across the sky like diamonds.

Because of our instinctive need to find order, cultures all across the globe have organized
stars into distinctive patterns called constellations. These patterns are purely a product of
the human imagination. Nature had nothing to do with creating them.

The constellations we recognize today have mostly come down to us from the ancient
Greeks. Many of them represent mythological figures. Orion, for example, one of the
most prominent constellations visible in northern wintertime, represents a heroic hunter
who first appeared in one of the great epics of classical Greek literature, The Odyssey.
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Orion is accompanied by two hunting dogs that are also immortalized in constellations:
Canis Major and Canis Minor, the big and little dogs, respectively.

When you look at Orion, it isn’t hard to imagine the figure of a hunter with a raised arm
wielding a club. You can see one classic representation of this figure by going to the
Display menu and selecting Constellations & Asterisms Options. You can display line
drawings, mythical figures, and constellation boundaries by checking the appropriate
boxes. You can also use the slider labeled Transparency to adjust how bright these
renderings appear.

For many other constellations, the connection between its array of stars and what it is
supposed to represent is difficult to see, to say the least. They’re a little more like
abstract art, intended to represent the idea of a thing rather than the thing itself.

Drawing lines between the stars of a given constellation provides a simple “stick figure”
view of that constellation. When astronomers think about constellations at all, this is how
they usually think of them. The more fanciful mythological drawings of constellations
became popular in the early 17" century, especially in the gorgeous star charts engraved
by the great German celestial cartographer Johann Bayer (Bayer is also credited with
creating the system that designates stars with Greek letters and the genitive name of their
constellations, as described previously).

When the constellations we recognize today were originally created, a number of stars
were left over — that is, not all stars fit into the established patterns. To avoid confusion,
astronomers designated boundary lines between the constellations. Not unlike borders
between countries, any star that falls within the borders of a given constellation is said to
belong to it, whether it was included in the original depiction of that constellation or not.

Asterisms

There are familiar patterns of stars that don’t quite qualify as constellations. Astronomers
call these patterns asterisms. The Big Dipper and the Pleiades (the Seven Sisters) are
probably the two most familiar examples. In Japan, the Pleiades are called Subaru.
You’ve probably seen them driving around your neighborhood.

Some Tips on Using Star Charts

Learning how to connect what you see on a star chart to what you see in the real sky
takes some time. We’re going to show you a step-by-step process that will make it easier
for you to find common stars and constellations. With a little patience and practice,
you’ll soon become an expert.

First of all, when you go outside and look at the sky, you need to know what direction
you’re facing. In particular, you need to know how to find true north. City streets often
lie along north/south and east/west lines, but this isn’t always the case. If you aren’t sure
which way is north at your viewing location, use a magnetic compass to find it.
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When hundreds of stars are displayed on your chart, finding individual stars and
constellations can be very challenging. But if you limit the number of stars in the chart to
just a few dozen of the brightest stars, you’ll have a much easier time learning the sky.

Printing a Sky Chart

Printing a sky chart to take with you when you go outside is also very helpful. TheSkyX
can print any chart it displays. You can print an “all sky” chart, or select a particular part
of the sky you’re interested in learning.

Choose the File command from the main menu. Near the bottom of the menu, you’ll see
two items: Print and Print Setup (if you have more than one printer connected to your
computer, Print Setup can be used to select the printer you’d like to use). Select the
Print command.

The Print Chart tab of the Export Chart window is displayed on the screen. In addition
to printing charts, TheSkyX allows you export charts as Portable Document Format
(PDF), Scalable Vector Graphic (SVG) and Postscript files.

To Export a Sky Chart in PDF, SVG or Postscript Format

1. Select the desired option from the Format list.

2. Click the Export button.

3. On the Export Chart dialog, enter the file name to save the chart in this format.
4. Click Save.

Click the Create Bitmap tab (or, from the main menu, click the Export command from
the File menu) to view the options for saving Sky Charts as bitmaps or pixmaps. Click
the Copy Sky Chart button to copy the current chart to the Clipboard. Click the Save As
button to save the chart as a Portable Networks Graphics (PNG) file.

Turn on the Create Custom Size checkbox to specify the Resolution, in dots per inch
(DPI), Width and Height, in inches, of the bitmap.

If you want to create high-resolution star charts for publication, individual “layers” of
the chart can be exported by turning on the desired checkboxes in the Chart Layers tab.

Clicking the Print button on the Print Chart tab sends the chart to the currently selected
printer. TheSkyX uses the current Map Like display settings (page 146) and prints stars in
black, leaving the sky white. The size of the star is proportional to its magnitude. Non-
stellar objects are also printed using the symbols that appear in the Map Like Sky Charts.

You can choose the orientation of the printout and other printing parameters by clicking
the Page Setup button. When you’re ready to print, simply click the Print button.

The best time to start learning the sky is a clear, cloudless night, when there is no Moon
or at most a crescent Moon. Moonlight can interfere as much as city lights when it comes
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to seeing the stars, and if the Moon is close to Full, you probably won’t be able to find
any but the very brightest stars and planets. You also want to be in an open space, a
place where there are no tall buildings, trees, or annoying artificial lights to interfere with
your viewing. Make sure in particular that you have a clear view to the north.

When you get to your observing site, give your eyes at least a few minutes to adapt to the
darkness. You’ll need a flashlight to read the chart of course, but you should use one that
has a red filter. These can be bought at most stores that sell telescopes, or you can simply
tape a piece of transparent red film over a standard flashlight. Using only red light will
help preserve your night vision. If you take your computer outside with you, the Display
> Show Night Vision Mode command will help preserve it, too.

An Interstellar Perspective

Our Sun is but one of billions of stars in the Milky Way galaxy. For centuries,
astronomers have been charting the positions of other stars in our galaxy, and have
accurately determined the distances to many thousands of them. This information allows
us to step outside our solar system, in effect, and see what the Sun and other stars in our
part of the galaxy would look like from dozens of light years away.

The constellations are only figments of our imagination. A constellation’s stars may
seem to be close together, but are usually very far apart and often have no mutual
relationship at all. (Except for being part of the same galaxy, the Milky Way.) The sky
looks flat because there are no reference points to help us perceive the distance to the
stars with just our eyes. Since the human mind is pretty good at creating order from
random patterns, seeing pictures in the sky is no surprise. 7TheSkyX has a 3D stars tool
that can help you to understand the spatial relationship between stars that we see at night.

Viewing the 3D Star Map

Selecting 3D Stars command from the Tools menu will bring up the 3D Stars window.
Immediately upon opening the window, the viewer will pan across a 3D rendering of the
heavens, with the position of our Sun marked in the center. Click and drag on the star
field to get a feel for the nature of the 3D space.
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Figure 53: The 3D Stars window.

3D Star Map Controls

On the left, you will see the controls that operate the 3D Stars tool. On the top, you will
see a slider that allows you to view visible stars from those relatively nearby to those
quite distant.

The bottom slider, labeled Viewing Distance from the Sun, ranges from 1 to 2,000 light
years. A light year is a fundamental “cosmic yardstick™ used to describe the distance to
the stars. One light year is equal to the distance that light travels in one year. Since light
travels at approximately 300,000 kilometers per second in a vacuum, then a little math
tells us that a light year is equal to about 9.5 trillion kilometers: that’s pretty far! Another
interesting fact about light years is that the number of light years distant an object is tells
us how long it takes light to arrive here from that object. So, if an object is 2,000 light
years away, that means it took the light we see from that object 2,000 years to reach us.
Also, it means that we see that object, not as it exists today, but as it existed 2,000 years
ago. The further we look out into space, the further we see back in time.

Using the Filter Stars by Distance from the Sun slider will allow you to see the general
stellar structure of our galaxy by displaying stars up to 2,000 light years away from our
home solar system. Using this can help you to get a feel for the relative distance of many
stars, including well-known favorites, such as Betelgeuse and Rigel in the constellation
Orion. Notice that the number of stars that disappear grows as you move the slider to the
left, meaning that most of the stars we see at night are quite close to us, relatively
speaking.

Viewing a Single Constellation

If you would like to focus on a single constellation, you can do that, as well. Using the
Show constellation pop-up menu, select a constellation; you can choose from any of the
88 official astronomical constellations. Let’s use the functions of the 3D Stars tool to
explore the region around a famous constellation, Orion, the Hunter.
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Choose Tools > 3D Stars.

Select Orion from the Show constellation drop-down menu. You will now

see the constellation of Orion, the Hunter in the viewer, surrounded by the

constellation boundary box. These boxes are used by astronomers to describe
regions of the sky found near the 88 constellations.

3. Check Show common star names to show the names of the more “famous”
stars, the A-listers, if you will. In Orion, the stars of his shoulders, knees, and
belt are labeled, as well as the brightest star of his head.

4. Use the Filter Stars by Distance from the Sun slider to hide or reveal stars
based upon their distance from the Sun. Move the slider to the left, and take
note of when each star in Orion disappears.

5. Now, using the Viewing Distance from the Sun slider, adjust the distance
back and forth and observe the effect on the constellation’s appearance.

6. Try sliding the same slider about one-quarter of the way to the right. Then,
click and drag on the constellation. You will see an exploded view of Orion’s
stars through 3D space. This gives you a great view of the relative distance of
each of Orion’s stars. Experiment with various viewing distances to get a feel
for how it works.

7. Use the Filter Stars by Distance from the Sun slider to see an excellent

demonstration of each star’s distance, as they appear and disappear, based

upon their distance.

N —

Experimenting with the sliders and with different constellations will serve to give you a
good grasp on relative stellar distances. The next time you look up at Orion, think about
space in 3D and the vast distances over which that light travelled to get to your eyes.

Closer to Home: Atmospheric Phenomena

As we mentioned earlier, some of the most interesting things we can see in the sky are
happening right above our heads, in the upper atmosphere.

Meteors and Fireballs

You’ve probably seen a so-called shooting star (maybe you’ve even wished on one). A
shooting star isn’t really a star at all, but a grain of space dust. When one of these
particles hits our atmosphere, it’s traveling at tens of thousands of kilometers an hour.
Friction makes it glow white hot, turning it into a meteor. It may seem surprising that a
speck of dust at the edge of space could create a streak of light visible from the ground,
but even the brightest meteor is rarely bigger than a pea.

The flying dust grains that cause meteors mostly come from the tails of comets. Several
tons of this material falls to Earth every single day. If you get away from the lights of the
city and watch the sky on a moonless night for an hour or two, you’ll see at least a few
meteors — maybe quite a few. They’re falling everywhere, all the time.

Once in a while something much larger than a speck of dust falls to Earth and creates a
spectacular fireball. Fireballs can blaze across the sky with such intensity that they
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literally light up the landscape. They can range in size from a few centimeters to several
meters. Bits and pieces of them sometimes survive the fiery descent through our
atmosphere and crash into the ground. These fragments are called meteorites.

Meteorites are chunks of asteroids and they fall into three main categories, based on
chemical composition. [ron meteorites are the most commonly found because they are
very distinctive, consisting of ninety percent iron with a bit of nickel mixed in. They are
extremely dense, and have magnetic properties.

Stony meteorites look more like common rocks. They are the most common form of
meteorite but aren’t found as often as iron meteorites for two reasons: they look like
ordinary, everyday Earth rocks, and they can’t be located using a metal detector.

The third class is the stony irons, which, as the name suggests, are a mixture of the iron
and stony types.

A few people around the world make a good living hunting and selling meteorites. A
decent-sized specimen can be worth thousands of dollars to a museum or a private
collector. A really big meteorite with an unusual composition can be worth millions.
Something to think about next time you see a fireball...

Meteor Showers

The dust trails left by comets that have visited the inner solar system follow predictable
orbits around the Sun. Several times a year Earth passes near one of these cosmic debris
trains, resulting in a meteor shower. Halley’s comet, which has a 76-year orbit, is
responsible for two annual meteor showers, the Eta Aquarids in early May, and the
Orionid shower in mid-October.

Have you ever looked at a set of railroad tracks and noticed, as they stretch into the
distance, how they seem to converge to a single point? A similar effect can be seen
during a meteor shower. The debris “train” of the shower’s parent comet follows the
tracks of an imaginary railroad. If you pay attention to the direction most of the meteors
in a particular shower seem to be coming from, they all converge back to the same point
in the sky — the “vanishing point” of the tracks of the debris train. This is called the
radiant. TheSkyX plots the radiant for all annual meteor showers and estimates the date
and time they are expected to peak.

To display meteor shower radiants, select the Chart Elements tab from Display menu.
Within the list of elements, there is an item called Reference Objects. Click it, and a new
list of items is displayed. Check the box next to Meteor Shower Radiants.

The radiants for all meteor showers will now be displayed on the Sky Chart. If you move

the cursor to the center of any radiant, details on that shower, including when it is
expected to peak, will be displayed.
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The Northern (and Southern) Lights

The Northern Lights, or aurora borealis, can be as stunning as any fireworks display.
They appear as curtains of colorful, shifting light, suspended high up in the night sky.
Unfortunately, they are generally only visible from high latitudes, and when they might
occur is notoriously hard to predict.

Auroral displays are caused by charged particles from the solar wind striking the Earth’s
upper atmosphere. Our planet’s magnetic field guides these particles toward the poles,
which is why auroras are only visible from high northern and southern latitudes (the
auroral light show is called the aurora australis in the southern hemisphere).

Our Celestial Backyard: The Solar System

Our Sun is one of countless stars in the universe. The planets that circle the Sun are its
family, figuratively speaking, and it would be hard to deny that Earth is its favorite child.
The planet we call home is located at just the right distance to be neither too cold nor too
hot for liquid water and life to flourish on its surface. But the rest of the Sun’s family —
the solar system — is full of diverse and fascinating characters. Some of them may once
have harbored some form of primitive life. These bodies are much, much closer than
even the next nearest star, and so astronomers like to say they inhabit our celestial
backyard.

Finding a planet in TheSkyX is simple. Simply go to the Edit menu and choose Find.
Type the name of the planet in the Search For box. Information about the planet will be
displayed. You can center the planet in the Sky Chart by clicking the Center button near
the bottom of the screen. Note that this same procedure applies to every object in
TheSkyX’s database. If you’re unsure of an object’s name or catalog number, click the
Advanced button to view a comprehensive list of searchable objects.

The Moon

The most familiar object in the night sky is undoubtedly the Moon. It’s been Earth’s
constant companion for more than four billion years. Scientists believe that the Moon
was formed shortly after the birth of the solar system, when a molten planet about the
size of Mars smashed into the Earth. That planet is no longer around, but much of the
fallout from its impact settled into orbit around us and aggregated into the Moon.

The Moon is tidally locked to the Earth. Our gravitational pull, over millions of years,
slowly put the brakes on the rotation of our satellite. Today the Moon makes one
complete rotation for every single orbit it makes around the Earth. Because of this, the
same side of the Moon always faces the Earth. We had no way of seeing the far side of
the Moon until spacecraft were sent there in the late 1950°s. Some people mistakenly call
the far side of the Moon the dark side of the Moon. With all due respect to Pink Floyd,
the Moon has no “dark” side. Over the course of a lunar day (about 29.5 Earth days) the
far side of the Moon gets just as much sunlight as the side facing us.
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As the Moon orbits the Earth, it goes through its familiar phases, from New to Full and
back again. TheSkyX can tell you the phase of the Moon on any date, at any time. It is
automatically displayed on the star chart in its current phase and proper location
whenever it is above the horizon. The orbit of the Moon is not a perfect circle, but an
ellipse, meaning it has an oval shape (in fact, all orbits, from artificial satellites to planets
to stars circling the centers of galaxies, are ellipses). TheSkyX will tell you the current
distance between the Earth and Moon.

The Moon is one of the most interesting things to look at in binoculars or a telescope.
Even a little magnification will reveal the larger lunar craters, and help you see the mare,
the so-called lunar “seas,” which are really cooled lava basins. The Moon has no
atmosphere, so liquid water cannot exist there. Our single natural satellite is dry as a
bone, but there is some evidence that small amounts of water ice might reside in the
permanently shadowed craters near the Moon’s poles.

Moon Photo Viewer

TheSkyX includes a detailed map of the Moon based on photographs taken by a spacecraft
called Clementine. Clementine was launched into space on a converted intercontinental
ballistic missile — a Cold War sword was turned into a lunar plowshare that yielded a rich
scientific harvest, giving scientists important new information on the morphology (shape)
and mineralogy of the Moon.

To access the Clementine Moon map, go to the Tools menu and choose Moon Photo
Viewer. Your lunar journey begins with a photo showing the region near the feature
Trangquillitatis, better known as the Sea of Tranquility. As you move the mouse cursor
over the photo, different features are highlighted in red, and the Moon’s longitude and
latitude are shown to the left. (To highlight larger features, place the cursor near its
center.)

eoeoe Moan Photo Viewer
Label Moon Features >
E‘ Show Moon Features

[T Craters m
[T Sub-craters

O Mare (seas)
1 Landing sites
1 Catena (crater chains)

(TumAllOn ) ( Turn All OFF )

Feature Information & Mouse Coordinates !
Feature name: Tranquillitatis ’ % ¥ oGt ikt
More information: "Sea of ¢
Tranguility".

Lengitude: +30° 39' 27", Latitude:
+07° 41' 38"
Show Adjacent Photo

4+ Above )

(<t Y &Right )
(¥ Below )

Options

E‘ Show crater outlines

T Show high-resolution photos
™ Show grid on Sky Chart's Moon
EHighligh( region on Sky Chart's Moon  [§

Figure 54: Moon Photo Viewer window.
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You can use the Sky Chart’s Moon with the Moon Photo Viewer to locate a particular
feature in a photo on the Earth-based view of the Moon. Or, you can click on the Sky
Chart’s Moon to show the photo of that region.

Do to so, first position the Moon Photo Viewer window so that the Sky Chart is also
visible on your screen.

Lock On and Frame the Sky Chart’s Moon
1. Clicking the Find command from the Edit menu.
2. On the Find window, type Moon and then click the Lock On button.
3. On the Find window, click the Frame button.

Figure 55: The Sky Chart Moon showing the position of the current Clementine photo (red
rectangle) and the Moon grid lines.

The Moon is now fixed to the center of the Sky Chart. Make sure that the Highlight
Region on Sky Chart’s Moon checkbox is turned on (page 108). You can now click on
the Sky Chart Moon to show the photo of that region on the Moon Viewer window. Or,
you can change the Moon Viewer Photo by clicking the Left/Right/Above/Below buttons
and the Sky Chart’s Moon will highlight this region in red.

Label Moon Features

A number of interesting lunar features can be labeled on the Clementine photos,
including:

Craters

Sub-craters

Mare (lunar “seas”)
Landing Sites

Catena (crater chains)
Rima (rilles)
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Lacus (lakes)

Mons (mountains)
Dorsum (wrinkle ridges)
Promontor (promontories)
Vallis (valleys)

Turn on the Show Moon Features checkbox to display the selected features. The Turn
All On and Turn All Off buttons can be used to show or hide all features.
Feature Information & Mouse Coordinates

Placing the mouse cursor over the photo reveals additional information, including the
precise lunar latitude and longitude and details about the feature. When the Show Crater
Outlines checkbox is turned on, the crater beneath the mouse cursor is also highlighted in
red.

Show Adjacent Photo

Press the Left/Right/Above/Below buttons to navigate the Moon’s surface.

As you scroll around, you might notice black rectangular regions on some photos. These
show areas where no photographic data was acquired during the survey.
Options

The Moon Viewer window offers the following display options.

Show Crater Outlines

Turn on the Show Crater Outlines to display yellow circles around the craters on the
photos.

Show Grid on the Sky Chart’s Moon

Turn on Show Grid on the Sky Chart’s Moon to show lines of latitude and longitude on
the Sky Chart’s Moon.

Highlight Region on Sky Chart’s Moon

Turn on this checkbox to show the location of the current photo on the Sky Chart’s
Moon. You can also click anywhere on the Sky Chart Moon to show the Clementine
photo for that area.

Show High-Resolution Photos

Turn on this checkbox to show 100-meter resolution Clementine photos in TheSkyX
Professional Edition.

Setting the Moon’s Font

The font used to label Moon features on the Clementine photos is the same font used to
label the Sky Chart’s Moon. If you wish to change this font, edit the Moon’s font
attributes from the Chart Elements window (page 136) .
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The Classical Planets

Not counting Earth, five planets are visible to the naked eye. It has been known since
ancient times that the planets slowly change position relative to the stars, which appear to
be fixed, never moving with respect to each other from year to year. In fact, the word
planet derives from an ancient Greek term that means “wanderer.”

All planets in our solar system orbit the Sun (you probably know that the Sun is a star,
not a planet). Their orbits lie more or less in the same plane, so as they circle the Sun,
their paths are restricted to a narrow band in our sky, which is called the ecliptic. The
constellations that lie in this plane received special attention from ancient astronomers.
Collectively they are known as the Zodiac constellations.

The farther a planet is from the Sun, the longer it takes to complete a single orbit. Planets
farther from the Sun therefore move more slowly through the Zodiac.

TheSkyX can locate any planet wherever it happens to be on a given night. Below we
describe some general features of the planets, starting from the closest in, then moving
out to the edge of the solar system.

Mercury

Mercury is the closest planet to the Sun. It takes only 88 days to travel around the Sun
once. This is another way of saying that a year on Mercury is 88 days long.

Because Mercury is so close to the Sun, it can be spotted only shortly after sunset and
shortly before sunrise, when it is near the “edge” of its orbit from our perspective. It is
hard to see much surface detail on Mercury in even the most powerful telescope, but the
Mariner 10 spacecraft made three “fly-bys” of Mercury in 1974 and 1975. Pictures from
that spacecraft revealed Mercury strongly resembles our Moon, with a heavily cratered
surface. It is comparable to our Moon in size, but much denser. Being so close to the
Sun, the surface of Mercury is very hot, as you would expect. The average daytime
temperature there is above 400° C.

Venus

Commonly known as both the morning and the evening “star,” Venus is the brightest
natural object in the sky after the Sun and Moon. Its beautiful radiance has dazzled
mankind throughout history. Venus is so bright that, from a very dark location, it can
cast shadows.

When astronomers first eyed Venus through telescopes, they discovered that the planet is
perpetually enveloped in clouds. They never part, keeping the surface of the planet
forever shielded from direct view. This fact led to a great deal of fevered speculation
about what might be hidden beneath those relentless clouds. Could Venus harbor steamy,
tropical rainforests, inhabited by alien dinosaurs or even more exotic forms of life?
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Much to the disappointment of science fiction writers, astronomers discovered in the
early 1960’s that the surface temperature of this deceptively serene-looking planet is hot
enough to melt lead. Venus is a hellish, uninhabitable desert. The reason for this is a
runaway greenhouse effect. The Venusian atmosphere is almost entirely carbon dioxide
(CO»), a gas notorious for its effectiveness at trapping heat. The fact that high
concentrations of CO, have raised the surface temperature of Venus so far above what we
would otherwise expect is one reason some worry about rising CO; levels on our planet.
If Venus had the same mix of nitrogen and oxygen in its atmosphere as we have in ours,
it would almost certainly be a lovely place to spend your vacation.

When Galileo began to systematically observe Venus with his telescopes, he discovered
it goes through phases like the Moon. This helped convince him that the Sun, not the
Earth, is the center of motion in the solar system. Venus, like Mercury, is an “inner”
planet, meaning that they lie closer to the Sun than we do. This is why these planets are
visible only in the early evening or pre-dawn skies — from our location in the solar
system, they never appear to travel very far from the Sun.

Earth

Earth is the third planet from the Sun. Scientists sometimes refer to Earth as the Water
Planet because more than 70 percent of our surface is covered by liquid water, and water
is essential for life. Our world is the only planet in the solar system that can support life
as we know it.

A day is defined as the amount of time it takes for Earth to make one complete rotation
on its axis. A year is defined as the time it takes Earth to make one complete orbit of the
Sun. The length of a day and year are different on other planets because they rotate at
different rates and have different orbits.

The axis about which our planet turns is tilted relative to the plane of our orbit. This is
why we have seasons. In the summer, our northern hemisphere is tilted toward the Sun,
so the days are longer, and sunlight strikes the Earth more directly, making the northern
hemisphere warmer (the opposite is true in the southern hemisphere) than it is in winter.
In the wintertime, our northern hemisphere is tilted away from the Sun. The days are thus
shorter and colder (again, the opposite is true in the southern hemisphere).

A solstice occurs when our axis is tilted directly toward or away from the Sun. The
winter solstice is the shortest day of the year, and the summer solstice is the longest
(depending on your latitude, this may or may not correspond to the times of earliest
sunrise and latest sunset — the explanation is a little more complicated than what we’re
prepared to discuss here).

An equinox occurs when the center of the Sun is directly above the Earth’s equator.
There are two of these each year, one in spring (the vernal equinox) and one in fall (the
autumnal equinox). Equinox is derived from Latin and means “equal night.” During an
equinox, night and day are both just about 12 hours long.
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Like all planets, the orbit of the Earth is not perfectly circular, but slightly elliptical. The
Earth is about a million kilometers closer to the Sun in December than June.

Mars

The next planet out from the Sun is Mars. It is about half the size of our planet and takes
a little more than two years to go around the Sun once. Mars is very similar to Earth in
two important ways. Its day is just over 24 hours long, and its axis of spin is tilted about
23 degrees, almost exactly the same tilt as Earth. This means that Mars has seasons, just
like we do. But they last twice as long, since a Mars’ year is about twice as long as one
of ours (687 Earth days, to be more precise).

Like Venus, the atmosphere of Mars is almost entirely CO,. Unfortunately it is an
extremely thin atmosphere, about 1/ 100" the pressure of our atmosphere at the equivalent
of Martian sea level. During the day, the surface temperature of Mars near the equator
can rise above freezing, but that same night it will drop well below —100° C. A little
more greenhouse effect on Mars would be a welcome thing. As it is, the air on Mars is
too thin to support liquid water on its surface, another blow to all those science fiction
writers who imagined alien beings and ancient civilizations on Mars.

Still, Mars is the only other planet in our solar system whose surface is directly accessible
to astronauts. Even though liquid water can’t exist on Mars today, there is lots of
geological evidence to suggest that in the distant past, the atmosphere of Mars was much
thicker, and water flowed there freely. This gives scientists hope that Mars may have
once harbored simple forms of life. If life did thrive there in the distant past, it may still
survive today, perhaps in small “oases” deep underground, where organisms would be
protected from the harsh conditions on the surface.

The best time to look at Mars in a telescope is during an opposition. About every 26
months, Mars and Earth line up on the same side of the Sun. This is when Mars is at its
brightest and closest, and therefore appears at its best in a telescope. TheSkyX can
calculate the dates of future oppositions and even tell you how large, in arcseconds, the
disk of Mars will appear in an Earth-bound telescope.

As Mars approaches opposition, it briefly exhibits retrograde motion. This is a fancy
way of saying that Mars looks like it turns around and moves backward in the sky for
several days. This is simply a trick of perspective. As our two planets orbit the Sun,
Earth catches up to and passes Mars. When we pass, Mars appears to move backward
with respect to the far more distant stars.

Looking at Mars through a telescope, the first thing an observer usually notices on the
disk of the planet are the albedo features. These are bright and dark markings that mostly
correspond to variations in the coarseness of Martian surface dust. They were first
systematically charted and named by the Italian astronomer Giovanni Schiaparelli in the
19" century. He mistakenly believed that the dark features were seas and lakes, and he
used the Latin terms mare and lacus accordingly. Today we know there is no surface
water on Mars, but like Earth, the Red Planet does have polar caps. Unlike our polar ice,

111



they are made not just of frozen water but carbon dioxide or “dry ice” as well. During an
opposition, you can usually glimpse either the northern or southern cap in a small
telescope.

There is a huge difference between seeing Mars in a telescope and looking at images of
Mars taken by orbiting spacecraft. Beginning with the Mariner 4 fly-by in 1965,
American, Russian, and European spacecraft have revealed Mars to be a world of
geological wonders. Huge craters, towering volcanoes, and immense systems of canyons
mark and etch its surface.

Mars is orbited by two small moons, named Phobos and Deimos (ancient Greek words
for fear and terror, respectively). They are much smaller than our Moon, irregularly
shaped, and difficult to see in most amateur telescopes. Some scientists believe these
moons are actually wayward asteroids.

The Asteroid Belt

A ring of interplanetary debris circles the Sun between the orbits of Mars and Jupiter.
These rocky fragments are thought to be remnants from the original disk of material that
formed the planets. The gravity of Jupiter prevented these bodies from aggregating into a
planet in their own right. There are literally millions of asteroids, but collectively their
mass is only about 1/10 the mass of our Moon.

Ceres is the largest asteroid, and the first to be discovered back on New Year’s Day in
1801. TheSkyX does not include asteroids in its main database, but you can add
information on asteroids through the Input > Small Solar System Bodies menu.

Jupiter

Jupiter is the king of the planets. Ten times wider than Earth, it has more mass than all of
the other planets in our solar system combined. Nearly a billion kilometers from the Sun,
it takes twelve years to complete a single orbit.

Jupiter has a family of dozens of moons of various sizes and shapes, forming, in effect, a
“mini” solar system. At last count, astronomers have charted over 60 moons orbiting this
giant world. Many of these bodies are small as a typical asteroid (some of them might
even be asteroids that were captured by Jupiter, caught like flies in its gravitational web).

Jupiter is attended by four large moons comparable in size to our own Moon. Because
they were discovered by Galileo when he first turned his telescope on Jupiter in 1609, we
call them the Galilean satellites.

TheSkyX includes telescope and spacecraft images of Jupiter, and can plot the orbits of its
Galilean satellites. This is a particularly useful feature if you have a telescope. The
moons shift position night to night as they orbit Jupiter, and you can track these motions
with a modest telescope, or even a good pair of binoculars. Also, when a Galilean moon
passes in front of Jupiter, it casts a shadow on the disk of the planet that can be observed
in small telescopes. These shadow transits are fascinating to observe, and TheSkyX can
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tell you when they will occur. It also provides timings for another interesting
phenomenon involving Jupiter’s moons, an occultation. These occur when one of the
moons enters the giant planet’s shadow and passes behind it. Interesting Historical Note:
by timing the occultations of the Jovian moon lo, the astronomer Ole Romer was able to
make a rough estimate of the speed of light way back in 1676.

Saturn

Author’s comment: I’ll never forget the first time I saw Saturn through a telescope. [
was 11 years old. The telescope was small enough to fit in a lunchbox, but it was made
by an extraordinary man named Max Bray, and was more than a match for Saturn. In
the eyepiece, I saw a small white disk nestled inside a perfect set of white rings. It took
my breath away. Everyone I know who has ever seen Saturn in a telescope remembers it.
The most fun I’'ve ever had in over three decades of being involved in astronomy is
showing someone Saturn in a telescope for the first time. The planet is best known of
course for its extraordinary rings.

Saturn takes nearly 30 years