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Chapter 1. Introduction

1.1 Installing MegaStar

To install MegaStar, follow these steps:
1. Insert the CD-ROM.
2. Click the Windows “Start” button and choose “Run.”
3. Type d:\setup.exe (replacing “d” with your CD-ROM drive letter) and click
“OK.”

The setup program will guide you through the rest of the installation. You will be
presented with a few options during this process.
The first choice to be made is the destination folder for installing MegaStar to

your hard drive.

Choose Destination Location [X]

Setup will install MegaStar V5 in the following folder.
To installto this folder, click Next.
Toinstall to a different folder, click Browse and select another folder.

You can choose notta install MegaStar V6 by dlicking Cancel to exit
Setup.

Destination Folder

”Z\MEQE%IS Browse... ‘

Cancel |

<Back

If you want to use the default location, just click “Next” at this screen. To change
the destination folder, click the “Browse” button and enter the desired path.

The next screen lets you select which components you want copy to your hard
drive.

Click the type of Setup you prefer, then click Next

Compact

Custom Setup allows you to optionally copy data files from the
CD-ROM o the herd drive. This will improve performance and
reduce (or eliminate) the need to use the CO-ROM,

<Back Next> Cancel
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The Compact option will copy the minimum amount of data to your hard drive
(about 45 MB). You will need to insert the CD-ROM whenever you run MegaStar.

The Custom option lets you copy some or all of MegaStar’s data to the hard
drive. If you have enough free disk space, it is strongly recommended that you choose
this option, and put as much of the data on the hard drive as you can. This will
improve the performance of MegaStar, and reduce (or eliminate) the need to use the
CD-ROM whenever you run MegaStar. The most important components are the GSC
data and Non-GSC Star Data. If you choose “Custom,” then clicking “Next” will
present the following screen:

Select Components

Selectthe components you want o install, clear the companents you
do notwantto install

Components

v Thumbnail Images 245345K

CHENGE
million stars to magnitude 15.

Descri
’7Tha Guide Star Catalog contains more than 15

Space Required: 627226 K Space Available: 289696 K

<Back | New> | | cancel |

The components with a “checkmark” will be copied to the hard drive. To dese-
lect a component, click directly on the checkmark to remove it. The GSC Data and
Non-GSC Stellar Data are required for running MegaStar, whether they are accessed
from the hard drive or the CD-ROM. By selecting both of these components, it will
not be necessary to use the CD-ROM when running MegaStar (except to display
thumbnail images).

The Thumbnail Images are optional, and are not required for the “normal”
operation of MegaStar. But by putting the image data on the hard drive, they will be
made available without the need for the CD-ROM. Note that these images are
extracted from the RealSky. So if you already have the RealSky CD-ROMs, there is
probably no need to select this component (especially if you plan to put the RealSky
data on your hard drive, as described in Section 9.9 on page 88).

At the conclusion of the installation process, you will be asked if you want to put
a shortcut icon on your desktop. This is usually the most convenient way to launch
MegaStar, and is recommended. Whether you choose the desktop icon or not, a
“MegaStar” Program Group will be created, which will contain the shortcut for
launching MegaStar. This Program Group can be accessed through the “Programs”
list of the Windows “Start” menu.

Note: If you choose not to copy components to your hard drive during installa-

tion, you can still copy them manually at a later time by following this procedure:
1. Insert the CD-ROM.

MegaStar User’s Guide
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2. In Windows Explorer, find the folder(s) you wish to copy. The folder names
are as follows:
GSC Data folder: GSCData
Non-GSC Stellar Data folder: StarData
Thumbnail Images folder: Images
3. Drag the desired folder(s) to a location on your hard drive. Probably the best
choice would be to make them subdirectories of the folder to which MegaStar
was installed. Be sure to drag the folder itself, and not just the files inside the
folder.
4. With the CD-ROM still inserted, run MegaStar and go to the “File | Select
Directories” menu. This will display the “Directory Paths” dialog box.
5. For each data group that you moved, enter the new hard drive path. Browse
buttons are provided for convenience. Then click the OK button.
6. Megatar will now access those components from the new location that you
specified.

1.1.1 Running MegaStar

To launch MegaStar, double-click on the “galaxy” shortcut icon, either from the
MegaStar Program Group or the desktop icon.

1.2 Nomenclature and Conventions
This section explains some terms and conventions used throughout this User’s Guide.

The term DSO stands for “Deep Sky Object.” These are objects which are out-
side our solar system, such as galaxies, globular clusters, and planetary nebulae. This
term does not apply to stars, double stars or variable stars, even though they are tech-
nically in the “deep sky.”.

There are several terms that refer to generic Windows operations.

The mouse, of course, controls the cursor. To click on an object means to place
the tip of the arrow cursor over the object, and then press and release the mouse but-
ton (usually the left button). To double-click means to press and release the button
twice in quick succession. To drag an object (move it around), position the cursor and
press (but don’t release) the mouse button. The object will move along with the
mouse pointer, until the button is released.

A dialog box is a “window” that appears on the screen that can provide informa-
tion and/or enable you to communicate with the program. It always requests a user
response, even if it is simply to press the Enter key or click the “OK” button. Dialog
boxes are used for setting various parameters or issuing commands to the program.

When a dialog box contains “text input” boxes, you can double-click on the text

The Intuitive Sky Atlas for Windows
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box to highlight the contents. When you begin typing, the old contents will disappear.
When there are multiple text boxes, the “tab” key can usually be used to move from
one to another. For scrollable list boxes, typing a keyboard letter will scroll the list
down to the first entry starting with that letter. You can also use the PageUp, Page-
Down and arrow keys to scroll the list.

The Windows menu system is hierarchical, so that a menu item can invoke a

submenu. When you choose “Stars” from the menu bar, a list of further menu options
will appear, such as “Shrink”, “Remove”, etc. The “|” symbol is used to indicate the
“path” to a particular menu option (for example, “Stars | Shrink”).

& MegaStar V5.0 12/8/01 5:40p LT 22h 29m ST

File View Stars DSOs SolarSys Field Overays Database Options Scope Help

JGlls T[] IS TTE T [ Z NS T TS TR AL NS
|| e e || O e o 1 | [ ] e | [ = [ | | e e ]
o[ [ 8=| | /R o= | (o] o [8a[E) [ cafsl|om[an] ]| o < [m v [p] o] om  [a[v] o] |@[sg]

[NUp | 18n00m000s | +34°0000° | 825°x500° | Dist — [Lyr  |Urano 118 | AL 456° | Az 280.0°

\ P TR R S e [

Ready

1.3 Screen Components

When you run MegaStar for the first time, the window will appear similar to the one
shown above.
Starting at the top, the main components of the MegaStar window are:
Caption Bar. Displays the current local time, sidereal time, etc.
Main Menu.
Toolbars (three rows). These provide an alternative to navigating menus, per-
forming various functions directly.
Readout Bar. Displays information about the current field, such as field size,
center coordinates, orientation and constellation.
Field Area. This is where the chart is displayed. A star symbol magnitude leg-
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end appears at the upper right (this can be removed by pressing F2).
Status Bar (bottom of window). Displays certain system settings,such as the
current state of the Num Lock, Caps Lock, and Scroll Lock keys.

1.4 Mouse Functions

The mouse performs several functions when it is within the boundary of the field
area.

1.4.1 Left Mouse Button

Single-clicking the left mouse button will update the information in the Readout Bar,
and identify an object that is clicked on.

The coordinates in the Readout Bar will be updated, corresponding to the cursor
position.

The distance readout in the Readout Bar will also be updated, indicating the
angular distance and position angle between the last two consecutive left button
clicks. The initial value of the distance does not have to be zero when measuring dis-
tances between two objects in the field.

If the cursor ls ® MegaStar V5.0 5/2/02 10:00p LT 11h 21m ST (static) = 3
“near” the center Of E“ia ufw i:’:amg :;):s Sojﬁ,iyass' :Ijrmg"ﬁy:s' Sﬁ‘?ase gp':':: zsf:):m i:s?s Cvn | Urano 109 | Alt 658° | Az:66.2°
a star or nonstellar [@==E= ’
object when the left |35 .,

: . ICGCG 189-43
button is clicked, a [[ras 1s111s3651
. PGC 45948
data box contain- |eaay
RA: 13h 13m 27.9s

ing descriptive data  |[pec: +3e° 35 41"

Mag: 10.8

for that object will |fs&:14

B-V: +0.55

be displayed. See |42

Size: 12.4'x5.0"
Class: SA(s)c

the illustration at |[[Fa:ive

right. “Near” means  |[Rv- o1
12 pixels in the zl:::r{s:a:gseez
case of nonstellar flrise:te0s
objects, and 6 pix-
els in the case of
stars. For very large
objects, it may be
difficult to locate
the center, and several attempts may be necessary. To remove the data box, press the
Escape key or else click the left button on a blank area of the field. For most types of
data boxes, you can right-click on the box’s window to display a context menu of
additional options. Refer to Chapter 13. on page 115 for more information about data
boxes.

The left button is also used to execute a stretchy box zoom. First, position the
cursor approximately where you want the lower left corner of your zoom box. Press
the left button and continue to hold it down. Moving the cursor up and to the right

will cause the box to expand. Shrink the box by moving the cursor down or to the left.

Ready NUM v
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If you press the right mouse button (without releasing the left), you will go into
“drag” mode, and the entire zoom box can then be moved. Releasing the right button
puts you back into “stretch” mode. You can go back and forth between stretching and
dragging repeatedly.

When the left button is released, the zoom box is frozen in position and a dialog
box will be displayed, prompting you to accept or cancel the zoom operation. This
confirmation check can be suppressed if desired (Section 8.7 on page 78.).

Note: The center of the zoomed field will always match the center of the zoom
box. However, the relative proportions of the zoom box may not match the shape of
the MegaStar window, so you may not get the exact area of the field that you
requested.

If you double-click the left mouse button within the field area, the chart will re-
center at the cursor position.

1.4.2 Right Mouse Button

The right mouse button will display a context menu, which contains various com-

mands and options. The contents of this menu can be customized by choosing “View
| Configure Context Menu.” You can also choose not to display a context menu at all
by unchecking “View | Use Context Menu.” In that case, the right mouse button will
always re-center the field at the current cursor position (this is the same as the “Cen-

ter Here” option in the context menu).

1.5 Toolbars

The large number of toolbars which MegaStar initially displays may be more confus-
ing than helpful at first. And you might be very dismayed by the space that they con-
sume (especially if you are using the minimum resolution of 800x600). But you can
remove any or all of these toolbars. “View | Select Toolbars” will allow you choose
which toolbars you want to display. “View | Show Toolbars” will alternately turn the
toolbars on or off, without affecting which ones have been selected. Until you
become familiar with the operation of MegaStar, you may want to just remove the
toolbars for now.

Initially, all toolbars will be in their docked state (they are “attached” to the
MegaStar window). Any or all of these can be floated (moved to any position on the
screen). Refer to Appendix C on page 129 for instructions on how to manipulate the
toolbars.

MegaStar employs “tooltips” and “flyby text” to help identify toolbar functions
when the cursor is placed over a button (without clicking on it). A tooltip is a small
text box which is displayed near the toolbar button. Flyby text is a longer description
of the function, which appears in the status bar at the bottom of the MegaStar win-
dow.

1.6 Accelerator Keys (Hot Keys)

Nearly all of MegaStar’s functions can be accessed through the menu system. Most of
these functions can also be executed by using accelerator keys (more commonly
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known as hot keys), to provide more direct access.

Unlike most other programs, where hot keys are pre-defined, MegaStar allows
you to select your own hot keys. A default configuration is initially provided, but this
can be changed by clicking the “View | Set Hot Keys” menu.

For example, to create an Eyepiece View, you could choose “Field | Eyepiece
View” from the menu, or else press the “E” key on the keyboard.

To view the hot key list, choose “View | Set Hot Keys.” A dialog box will be dis-
played which lists all of MegaStar’s functions to which a hot key can be assigned, and
what the current setting is. The “Notepad” button will display this information in a
Notepad window, which you can then print or save to a file.

Note that some hot keys will have a toggle action: repeating the function will
produce an opposite action, or undo the previous action. For example, if typing “R”
removes the stars, typing “R” again will redisplay them.

Refer to Appendix D. on page 133 for a list of the default hot key settings.

The Intuitive Sky Atlas for Windows
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Chapter 2. Overview

This chapter is intended to give you an overview of MegaStar’s capabilities, with
minimal implementation details. You can find the details by turning to the section of
the manual that will be shown in parentheses nearby each feature as it is discussed.

MegaStar is a powerful sky charting tool with a multitude of features. Although
the program contains numerous options and commands, great effort has been made to
ensure that the basic functions are as understandable and simple to use as possible.
For many users, these basic functions alone will be sufficient for their needs, and it
will not be necessary to explore the more “subtle” features that the program offers
before getting it installed and running. This section gives a brief overview of the most
commonly-used commands, plus some of the more advanced features which you may
find useful.

Typical uses of MegaStar include the following:

* Planning observing runs. In this case, the program is run at work or at
home on a desktop PC to create printed charts and data tables for use at the
telescope. Many visual observers particularly like this feature because they
save valuable time out under the stars for actual observing plus they can
remain fully dark adapted, something that is difficult to do with a computer
display.

* During observing runs. In the field MegaStar generally runs on a laptop
PC. Here the maps and datatables are always available for display and you get
the added features of telescope interfaces provided your scope has digital set-
ting circles, and uses one of the more common interfaces.

* As a research tool. The possibilities here are almost limitless but two
immediately come to mind: First, you may load images from the Digital Sky
Survey via the internet from Real Sky and overlay map outlines from your own
database to verify positions, sizes, etc. Second, CCD photometerists routinely
use MegaStar at the telescope and the included Guide Star Catalog files in con-
junction with Astronomical Image Processing for Windows (AIP4WIN) to
acquire and reduce data.

* To explore the sky and learn “what’s out there” from the comfort of your
arm chair. Many people use Uranometria 2000.0 as their “big picture” and
jumping off point and then turn to MegaStar to zoom in on interesting objects
at incredible magnifications.

To begin our overview of MegaStar we will explore the features that are com-
mon to all of its uses. Then we’ll look at some things which are particularly useful for
planning observing sessions both while at home and later at the telescope.
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2.1 Executing Commands

MegaStar provides unprecedented flexibility in its user interface. Most Windows pro-
grams provide alternate ways of executing commands: menus, hot keys, toolbars, and
context menus. MegaStar does this also, but takes that flexibility a step further by
enabling you to do a significant amount of customizing that will give you a highly
personalized interface, one that will reflect how you work and think and therefore

will be easy to use. All of the interface customization tools can be found in the
“View” menu (Chapter 4).

2.1.1 Menus

The most obvious way to get the program to do something is to use the menu system.
If you have the Status Bar displayed in the MegaStar window, it will contain a brief
description of the menu item that is currently highlighted. A menu item becomes
highlighted when the mouse cursor passes over it. (Note: the description may not be
immediately visible with a slow computer or one that has several programs running,
so you may have to hold the cursor over it for several seconds.)

With the exception of the Solar System animation controls (Section 7.7 on page
67) every MegaStar command and option can be accessed through the menus and
their corresponding dialog boxes.

2.1.2 Hot Keys

Most programs provide “hot keys” to execute selected commands. Often these
involve the use of awkward control-alt key combinations, and you’re restricted to
using whatever the programmer has chosen. But with MegaStar, you can choose
your own hot key assignments (Section 4.8 on page 35). Frequently-used com-
mands can be assigned convenient keys, such the Space Bar or Enter key—which
allows you to avoid the use of awkward and often hard to remember key combina-
tions. You may also find it even easier to remember the hot key settings when you
have chosen them yourself. Of course, you can always simply use the initial default
settings which MegaStar provides.

Hot key assignments can be added, deleted or modified as your needs change.

In addition, you can set up multiple hot key configurations, and load them as
needed. We even provide configuraions which will emulate some other charting pro-
grams, in case you are accustomed to using the hot keys of another program.

2.1.3 Toolbars

Another way to get direct access to commands is through the use of toolbars. A Tool-
bar is a collection of buttons which you can click on to execute functions. MegaStar
provides several different toolbars composed of a related group of commands. You
can select which (if any) toolbars you want to display (Section 4.3 on page 33).

2.1.4 Context Menu

A context menu is a popup menu that appears when you click the right mouse button
(Section 4.6 on page 34). Context menus often contain functions which are also avail-
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able in the program’s main menu (such as Locate Object, Zoom In, etc.), but with
more convenient access.

MegaStar extends this convenience even further by allowing you to select the
contents of the context menu. You can even specify the order of the commands, put-
ting the ones that you use most often at the top of the list (Section 4.7 on page 34).

Multiple context configurations can be defined, and activated when needed.

2.1.5 Command Window

Yet another way to execute commands is the Command Window (Section 4.4 on page
33). Once again, MegaStar provides great flexibility in the use of this option. You can
choose which functions you want the Command Window to contain. By selecting
only those commands which you use most frequently, you can minimize the amount

of screen space that the window consumes.

2.2 Setting the Field Size, Location and Orientation

The most basic function of a sky charting program is to select a field to display.
Along with this are the abilities to move around the sky and change the orientation. In
MegaStar, these functions are located in the “Field” menu (Chapter 8).

You can enter specific coordinates of the field center using Set Center Coordi-
nates (Section 8.2 on page 76).

The Pan commands (Up, Down, Left, Right) allow you to move around the sky.
These commands will usually be performed using the arrow keys on the keyboard,
rather than clicking the menus (Section 8.11 on page 79). The distance that the field
moves in response to these commands can be specified using Set Pan Overlap (Sec-
tion 8.12 on page 80).

The size of the field (to the nearest arc-second) can be specified using Set Field
Size (Section 8.4 on page 78).

To quickly decrease or increase the field size, zoom and mooz commands are
provided (“mooz” is the opposite of zoom). There are two methods of zooming. Auto
Zoom (Section 8.7 on page 78) will decrease the field size by a specified factor
(reducing it 50%, for example). This factor can be specified using Zoom/Preset
Options (Section 8.7 on page 78). The other method of zooming is to use the mouse
to draw a box on the field, which represents the new field size (Section 1.4 on
page 5). When you read that section, note the use of both mouse buttons for manipu-
lating the zoom box. The Undo Last Zoom command can be used to restore the orig-
inal field after zooming with the zoom box method (Section 8.9 on page 79).

Regardless of how the field size was modified, you can use Go To Previous
Field Size to return to the previously selected field size (Section 8.5 on page 78).

Two different field sizes can be selected for use with the Go To Preset Field
Size commands (Section 8.6 on page 78). These provide a convenient way of quickly
changing the field size to one of the predefined values.

If you want to see a wide view of the sky in a particular direction, use the Face

The Intuitive Sky Atlas for Windows
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North/South/East/West and Look Up commands (Section 8.10 on page 79). These
commands will automatically switch to a wide field view having a zenith-up orienta-
tion, which shows the sky as it appears when standing on the ground looking in the
specified direction.

There are a number of orientation options which can be manually selected using
the Orientation dialog box (Section 8.3 on page 77). The field can be inverted, mir-
ror-imaged or rotated to any desired angle. The Rotation Tool provides a convenient
way to rotate the field using the mouse.

2.3 Selecting Which Objects to Display

Another basic capability is choosing which objects you want to display. This involves
selecting various catalog options and filter parameters. These are divided into three
main categories of objects: stars, deep sky objects (DSOs) and solar system objects.
These functions are included under their corresponding menu groups in MegaStar’s
main menu.

2.3.1 Stars

To choose which star catalog you want to activate, use Select Catalog (Section 5.1 on
page 39). The options are: Guide Star Catalog (GSC), Tycho, Hipparcos and U.S.
Naval Observatory A2.0. Note that because of distribution limitations the United
States Naval Observatory’s A2.0 database is not included on the MegaStar CD-ROM.
For information on obtaining this data, please visit their web page at
www.nofs.navy.mil/projects/pmm/catalogs.html.

Each of these catalogs can be manually selected as the current stellar database.
However, most users will use “Auto Select.” In this mode, MegaStar will automati-
cally switch between the GSC and Tycho/Hipparcos data, based on the current field
size. For large fields, the smaller Tycho/Hipparcos catalogs are more appropriate to
use. For small fields, the larger GSC can be used without overcrowding the field with
stars. The star density is an even bigger consideration with the large A2.0 database,
which should only be used with relatively small fields. The field size at which the
GSC or A2.0 catalog becomes automatically activated can be specified.

If you have access to the USNO A2.0 data, note the “A2.0 Options” button in the
Select Catalog dialog box. This dialog box provides important options for the display
of A2.0 data.

2.3.2 Filtering Stellar Data

Use Stars | Mag Filter to set magnitude limits for the display of stars (Section 5.4 on
page 41). Both a bright and faint limit can be specified. If you choose to use these
magnitude filters, note that they will be static settings that will be applied at all field
sizes. Normally, you will probably prefer to use “Auto” mode which will automati-
cally choose an appropriate faint limit based on the current field size. Smaller fields
can obviously handle a larger number of stars without becoming overcrowded.

The GSC can also be filtered based on an entry’s classification: star, nonstar,
blend and artifact (Section 5.8 on page 42). To distinguish those GSC objects which
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have a nonstar classification, you can choose to plot them in a specified color.

2.3.3 Variable Stars

There are two variable star catalogs included with MegaStar: General Catalog of
Variable Stars (GCVS) and New Catalog of Suspected Variable Stars (NSV). Use the
Stars | Variables menu to activate either or both of these (Section 5.10 on page 43).

2.3.4 Filtering Variable Stars

The Variable Star Options dialog box (Section 5.10 on page 43) provides options for
selecting bright and faint magnitude limits. If you choose to use these magnitude fil-
ters, they will be static settings that will be used at all field sizes. Normally, you will
probably prefer to use “Auto” mode. In this mode, MegaStar automatically chooses
an appropriate faint limit based on the current field size.

2.3.5 Double Stars

MegaStar includes the Washington Catalog of Double Stars (WDS). Use the Stars |
Double Stars menu to activate this catalog (Section 5.12 on page 45).

2.3.6 Filtering Double Stars
The Double Star Options dialog box (Section 6.1 on page 49) provides options for
selecting bright and faint magnitude limits for double stars. If you choose to use these
magnitude filters, they will be static settings that will be used at all field sizes. Nor-
mally, you will probably prefer to use “Auto” mode. In this mode, MegaStar will
automatically choose an appropriate faint limit based on the current field size.

You can also filter the display of double stars based on the separation of the com-
ponents. Enter the minimum and maximum separations of the double stars you want
to display.

2.3.7 Deep Sky Objects

Use DSOs | Database Options to select the desired DSO databases (Section 6.1 on
page 49). MegaStar supplies two databases: Primary and Mitchell Anonymous Cata-
log (MAC). The Primary is an integrated database of objects which has been com-
piled from numerous sources. The MAC is a database of over 117,000 faint galaxies
compiled by Larry Mitchell. Note that the MAC data will not be initially activated
when you first install MegaStar. If you wish to display this data, you must manually
activate it from the Database Options dialog box.

In addition to the Primary and MAC, there is a third DSO database which can be
used: the Auxiliary DSO data. This database, which is initially empty, provides a
means for users to add their own data to MegaStar. Refer to Section 6.9.3 on page 59.

2.3.8 What Makes MegaStar’s Data Different?

Some charting programs simply dump a lot of “raw” DSO catalogs into their data-
base. Unfortunately, nearly every astronomical catalog contains errors, and for some
the error rate is quite high. It can be very frustrating to waste valuable observing time
searching for an object which “isn’t there” because a catalog contained incorrect
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coordinates. Therefore, we have put a great deal of effort into producing an improved
database. Many hundreds of hours have been devoted to searching for (and correct-
ing) catalog errors. The majority of the DSOs in MegaStar’s database have been com-
pared against RealSky images. When an error in an object’s position or orientation
was found, it was corrected.

We certainly don’t claim that our data is perfect, but we are confident that it is
vastly superior to the original catalogs from which our database was compiled.

2.3.9 Filtering Deep Sky Objects

There are several ways in which the display of DSOs can be filtered.

You can limit the display to only selected types of objects (Section 6.2 on page
53). For example, if you want to display only planetary nebulae, you can select only
that type.

You can set a magnitude limit for DSOs (Section 6.3 on page 54).

The display can be limited to selected catalog designations (Section 6.4 on page
54). For example, you can choose to display only those objects which appear in the
Hickson or Arp galaxy catalogs.

As with stars, large fields can become overwhelmed with DSOs unless some fil-
tering is employed. As the field size becomes larger, the number of DSOs that are dis-
played must be reduced to prevent overcrowding. The options described above are
not adequate for designing an automated method of filtering DSOs based on the field
size. Magnitude filtering comes the closest, but is still not acceptable. Therefore, the
objects that are displayed for a given field size have been hand-selected. For example,
at the largest field sizes, the display will be limited to primarily Messier objects and a
few prominent large nebulae. As the field size decreases, more and more objects are
displayed, based upon various criteria for determining the “importance” of a given
object. But you may not always agree with our selections. Therefore, we have pro-
vided the capability of changing those selections. For example, if you feel that NGC
1300 should be given a higher priority for being displayed in larger fields, you can do
so. Section 6.1 on page 49 describes how objects are filtered based on the field size,
and how you can change the object selections.

Another DSO filter option uses the concept of object “groups.” MegaStar sup-
plies three predefined groups: Herschel 400, Herschel 400 II and Herschel 2500.
These are object lists for observing programs sponsored by the Astronomical League.
By selecting one of these groups, the display will be limited to only those objects in
that list. You can also create up to three of your own object groups, called User Group
1, 2 and 3. Refer to Section 6.1.3 on page 53.

The final filter option is the Observing List, which is a list of objects that you
have compiled (Section 2.8 on page 18). You can create as many of these lists as you
want, and select the one to be currently active.

2.3.10 Solar System Objects

Use SolarSys | Select/Compute Objects to choose which solar system bodies you
want to display (Section 7.2 on page 63). These include the sun, moon, planets, com-
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ets and asteroids. Unlike stars and DSOs, solar system object positions are not static,
and must be computed for a particular date and time.

MegaStar provides three different methods for plotting solar system objects: sin-
gle points (Section 7.2.1 on page 63), tracks (Section 7.2.2 on page 64) and animation
(Section 7.7 on page 67). The first two methods are “static” displays, showing the
positions of objects for specified dates and times. “Animation” mode lets you view
the apparent motion of these bodies in the sky.

Regardless of which plotting mode is used, a reference date and time must be
selected. For the single point mode, use the Set Date/Time function. This function
can be accessed from two different places in MegaStar: a menu item under the
Options main menu (Section 11.8 on page 102), or a button in the Select/Compute
Solar System Objects dialog box (Section 7.2 on page 63). Animation mode uses this
same date and time reference, using the single point positions as the starting point of
an animation sequence.

For tracks, multiple object positions will be plotted simultaneously on the field
for a specified starting time and constant time interval. A separate date and time refer-
ence is used, which is completely independent of the single point plots. A new
date/time selection dialog box will be displayed each time you create a new track.

2.3.11 Filtering Solar System Objects

Filter options are available for comets and asteroids (Section 7.5 on page 66). You
can select a magnitude limit, and choose whether to suppress the display of objects
having an unknown magnitude.

For comets, you can select which ones to activate for display (Section 7.9 on
page 69).

For asteroids, you can set filters based on codes provided by Lowell Observatory
in their asteroid element database. Or you can create filtered asteroid element files
based on selected orbital element parameters (Section 7.17 on page 72).

2.4 Locating Objects

To locate most objects, the Database | Locate Object command is used (Section 10.1
on page 93). Simply type the name of the object you want to locate, and the field will
center on that object. There are some exceptions, however. The following types of
objects have their own separate locate function:
* Double Stars. Use Stars | Locate Double (Section 5.14 on page 47).
» Comets. Use SolarSys | List/Locate Comets (Section 7.9 on page 69).
* Asteroids. Use SolarSys | List/Locate Asteroids or SolarSys | Locate
Asteroid By Name (Section 7.15 on page 71).
* Planet Tracks. Use SolarSys | Locate Solar System Object (Section 7.3
on page 65).
» Comet and Asteroid Tracks. Use SolarSys | Track Options/Locate Track
(Section 7.4 on page 65).
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2.5 Viewing Images

The purpose of sky charting software is to show you what is in the sky, and where.
Displaying an image is usually much preferable to merely plotting symbols to repre-
sent the stars and DSOs.

2.5.1 Thumbnail Images

MegaStar provides small “thumbnail” images for about 78,000 objects (Section 9.12
on page 90). Instead of displaying these images in a separate disconnected window, as
some programs do, MegaStar displays the images in the background of the field itself.
This is much more useful, especially if the image contains stars that are bright enough
to use as guide stars for locating a faint object.

You can determine whether a thumbnail image is available for a particular object
by looking at the context menu which is displayed when you right-click on the
object’s data box (Section 13.8 on page 121). If “Thumbnail Image” appears in the
menu, then an image of that object can be displayed.

There is also an “Auto” mode that can be activated (Section 9.12 on page 90). In
this mode, an image (if available) will be displayed automatically whenever you
locate an object.

2.5.2 RealSky

If you have the RealSky or Digitized Sky Survey CD-ROMs, then you can display
those images in the background of the MegaStar field (Section 9.9 on page 88).

If you frequently move around the sky to widely separated locations, the need to
swap CD-ROMs can become annoying. This can be avoided by putting the RealSky
data onto your hard drive (Section 9.9 on page 88). To do this, you will need about 11
GB of free disk space and the LoadRS utility program which is included with
MegaStar.

2.5.3 DSS FITS images

MegaStar can also display Digitized Sky Survey FITS images, which can be down-
loaded from http://archive.stsci.edu/cgi-bin/dss_form (Section 9.11 on page 90).

2.6 Basic Overlays

There are five basic overlays which can be displayed in MegaStar:

+ Grid/Coordinates (Section 9.5 on page 87)

* Horizon Line (Section 9.7 on page 88)

* Ecliptic Line (Section 9.8 on page 88)

+ Constellation Figures (Section 9.6 on page 88)

+ Constellation Boundaries (Section 9.6 on page 88)
There are also field-of-view overlays for eyepieces, finder scopes and CCD frames.
These are discussed in Section 9.
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2.7 Customization Options

MegaStar offers a multitude of options for customizing the charts and other program
components, in addition to those already discussed.

2.7.1 Colors

Most of the colors used in MegaStar can be modified by selecting the Options | Fonts
(Section 11.1 on page 99) and Options | Symbols & Lines (Section 11.2 on page
100) dialog boxes. Take a moment to explore the entire list of selectable objects in the
“Symbols & Lines” dialog box, which is quite extensive.

2.7.2 Fonts

With the exception of certain standard Windows components, such as the Caption
Bar, Status Bar and dialog boxes, nearly every item of text displayed in MegaStar has
a selectable font (Section 11.1 on page 99).

The most useful font selection is probably the object labels. MegaStar provides
additional flexibility by making the settings independent for various categories of
objects (DSOs, variable stars, double stars, etc.).

Note also some of the more subtle options available, such as the ability to change
the fonts of the Data Boxes, Readout Bar and Command Window.

2.7.3 Symbols

MegaStar gives you great flexibility in the selection of symbols (Section 11.2 on page
100). For nearly every type of object that MegaStar displays, you have some control
over the symbol that is used.

In addition to the shape and style, note the ability to select a minimum size for the
symbol that is used to represent an object. In the case of DSOs, an object will be
scaled to its true angular size whenever possible. But for objects with unknown sizes,
or when they are too small to be scaled, some default minimum symbol size must be
used. But the optimum (or acceptable) minimum size can vary greatly depending on
the characteristics of the display device and personal preference of the user. So we
have made this value selectable.

Note also the availability of certain symbols whose size will be scaled according
to the magnitude of the object, rather than its angular size.

2.7.4 Miscellaneous Options

Here are some additional customization options:

* The cursor style can be changed (Section 11.5 on page 101).

* The format used for displaying dates, times (Section 11.8 on page 102) and
celestial coordinates (Section 11.4 on page 101) is selectable.

* A Readout Bar, containing information about the current field, can be dis-
played (Section 4.9 on page 37). Its contents can be selected as well.

» The Caption Bar can contain the reference date and time in various formats:
Local, Universal, and Sidereal Time (Section 4.10 on page 37).
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 The Status Bar can be removed from the window.

2.8 Tools for Observing Preparation

For most observers, the time that is available for using the telescope is limited and
therefore very valuable. Many of us have to travel a considerable distance to get to a
dark site. So we want to make the most of our observing time, and that means doing
some planning beforehand. MegaStar provides some tools to help you plan your
observing session.

2.8.1 Choosing Your Targets

The first step is to choose the objects that you want to observe. MegaStar’s DSO
Utility (Section 6.9 on page 56) can be very useful, enabling you to list the objects in
MegaStar’s database with various filters applied. For example, limiting the RA and
Dec will ensure that only objects that are above the horizon will be listed. Perhaps
you only want to consider objects that are well within the limiting magnitude of your
telescope. Or maybe you enjoy hunting those “challenge objects” at the limit of your
telescope’s capability. Perhaps your primary interest is planetary nebulae or globular
clusters. The filter options can accommodate all of these needs.

When you have an object list displayed, you can double-click on an entry to dis-
play it in the field. There are also options to print the list or save it to a special file
called an “Observing List” file.

2.8.2 Observing List

With MegaStar’s Observing List feature (Section 10.4 on page 94), you can compile
all of your target objects into one convenient file. The list can be displayed in a sepa-
rate window, and you can quickly locate the objects by double-clicking on their
entries. You can also click the “Show These DSOs Only” option so that only those
objects in the list will be plotted. This allows you to see all of your targets, unclut-
tered by extraneous objects.

2.8.3 Printing Charts

If you aren’t going to be using a PC at your observing site, then you’ll probably be
printing finder charts (Chapter 3). For this, MegaStar’s multi-chart capability can be a
useful feature. This enables you to print up to four different charts on a single page.
One of the charts could be a wide-field view for use with your finder or Telrad.
Another chart could be a close-up view for use at the eyepiece. With the “quad chart”
feature, you could have a wide-field view and close-ups of three different objects, all
on the same page. Some sample charts are shown on the pages that follow.

The DSOs | Screen Listing function (Section 6.8 on page 56) will display a list
of all the DSOs in the currently displayed field. This is a convenient way to get a data
printout of all of the objects in the field of a printed chart.

MegaStar User’s Guide



Chapter 2. Overview 19
9 lererrs o o
P |aRBRES
@ g cee00 @ o
= Q
DI . . ° - x
cooe L. . s : | &
. . . Lm |@
. c e, .o .
° P
°. . . . . g
o .. “ . s . . B
I . ® ° . >
5 » o] o - . . S
w * N = . .o N
g 5 .3
. 8 . .. .
. . . . ®e g
. \®. . . E &
* b « " e S . 8 . ‘e M +
@ Q . . d ©w
. Q - . . 5
. @ L] . N
ot . . «
. N e . . * .
K . - ., .
. o 2 . . el
. ¢ ° g @
o ® . . . [te]
§ ° ° * .
3 .. o [ . o
. .
. . .|
. . . o . N
. . - . 8
e . 2
LS . .
. ) SN
. . o
.o -
- . 3
. . - —
IR * . . —
N .  E—
=
w .
= .
3 . o ° e
° .
. .
. Q . .
. « T
. °, @ . . ° .
° DI O ‘a2 .
. 2 <
* . . N ] ® ..
. 3 .- ° < ® .
. N . $ .. .
| . - ve E' e 0 .
§ . . . . 5
. L4 .
& . . N . ¢ . .
3, . . .
. o’ .., .
. .
$ . .
.
o . : ° .. L
. : S . e . .
. ® . .
L . .. & & & . ’ &
5 ° c . R o = R* =
o . [ . N w B o
=] 12 ° 2 12 12 .

Sample chart printed from MegaStar using the Full-Page mode. This chart was printed on stan-
dard letter paper 8.5 by 11-inches. MegaStar scales maps to fit your paper source—so if your printer
allows larger sizes, like legal or taboloid or smaller sizes like A3, A4 or A5 MegaStar will appropri-

ately scales the maps to that page size.
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Sample chart printed from MegaStar using “Double Chart” mode (Section 3.4 on page 29).
MegaStar scales maps to fit your paper source—so if your printer allows larger sizes, like legal or
taboloid or smaller sizes like A3, A4 or A5 MegaStar will appropriately scales the maps to that page
size.
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A3, A4 or A5 MegaStar will appropriately scales the maps to that page size.
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2.9 Using MegaStar at the Telescope

MegaStar has a number of features designed to enhance its use in the field.

2.9.1 Night Vision Mode

Probably the most obvious feature for field use is the Night Vision mode (Section
11.6 on page 102), which produces a monochrome display. Ideally, this would limit
all of the screen colors to shades of red. However, Windows does not lend itself to
this, because certain screen components will not change. Most people place a red fil-
ter over their PC screen to eliminate this problem. In that case, many find that it is
preferable to use MegaStar’s option of selecting white or gray as the monochrome
color, since this can result in superior contrast.

2.9.2 Field of View Overlays

There are four types of overlays which enable you to simulate or represent fields of
view.

Eyepiece Field

If you want to know how a field is going to look in the eyepiece, you can draw a
circle representing the field of view of a particular eyepiece (Section 9.1 on page 81).
Plotting multiple eyepiece circles can aid in star hopping. Also, you can determine if
there are any secondary objects in the same field as your primary target.

The eyepiece overlays are equally useful if you are bringing printed charts to
your observing session, since these circles can be printed on the chart.

CCD Frame

The CCD (or film) frame overlay can be useful in acquiring your target for imag-
ing (Section 9.4 on page 85). The stars can be used as a centering aid, and you can
determine how well the object will fit in the frame. If your imaging device can be
rotated, the ability to rotate the frame in MegaStar will help determine the optimum
orientation.

If you have an off-axis guider system, MegaStar can simulate the position of the
guider image as well. This can be extremely useful in locating a suitable guide star.

Finder and Telrad Fields

If you are using a finder or Telrad, you can plot or print these overlays on the
chart to aid in star hopping.

2.9.3 Reducing Keyboard Use

A common problem experienced in the field is difficulty seeing the keyboard in the
dark. MegaStar has some features which minimize the need to use the keyboard.

For example, some of MegaStar’s dialog boxes contain buttons which can be
used to replace key presses. If you look at the “Locate” dialog box, you will see that
an object name can be “typed” using only the mouse. Some of the magnitude filter
dialog boxes have convenient preset values which can be selected using the mouse.

The Command Window (Section 4.4 on page 33) can also be useful, since it
gives you the convenience of using hot keys without needing to use the keyboard.

The Context Menu (Section 4.6 on page 34) also provides a convenient way of
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executing commonly used commands without using the keyboard.

2.9.4 Observing List

With the Observing List (Section 10.4 on page 94), you can quickly locate the objects
that you have previously selected for observation. The Observing List window can be
kept open throughout the observing session. The “Flag” function lets you keep track
of which objects you have observed. The Show Observing List Only option
(Section 6.1 on page 49), which can be quickly toggled on and off, will plot only your
target objects, without displaying any extraneous DSOs.

Another feature, somewhat related to this, is Show Target Object Only
(Section 6.1 on page 49). This can be a useful feature that is often overlooked by
users. Here is how it works: You select an object to be your current target using the
data box context menu (Section 13.8 on page 121). Then when you turn on the “Show
Target Object Only” option, that DSO will be the only one displayed. And it will
always be displayed regardless of field size, even if that object is normally only plot-
ted when the field is five degrees or less. With this option, you can display a 90-
degree field to orient yourself to the target for initial star hopping. Then you can
zoom in as your search narrows. With only that one object displayed, you won’t be
distracted or confused by other objects in the field. You can quickly return to the nor-
mal display by toggling the option off in one of several ways: From the “DSO Data-
base Options” dialog (Section 6.1 on page 49), by clicking the toolbar button
(Section 6.10 on page 60), by clicking a hot key (Section 4.8 on page 35), or by
including that command in the context menu (Section 4.6 on page 34) or Command
Window (Section 4.4 on page 33).

2.9.5 Quick Field Changes

Unless your telescope has digital setting circles, you probably find objects by star
hopping. Normally, one starts with the “big picture” of the sky before narrowing the
search to a small field. The Preset Field Size feature lets you quickly toggle between
large and small fields (Section 8.6 on page 78). As with most other commands, you
have great flexibility in how the command is executed: menu, hot key, toolbar, com-
mand window or context menu. Using the Zoom/Preset Options dialog box (Section
8.7 on page 78), enter the Preset 1 and Preset 2 field sizes. Then simply execute the
Go To Preset Field Size 1 or 2 command to view that field.

An even more flexible way to switch fields, which is convenient to use in the
dark, is the Save/Restore View feature (Section 3.1 on page 27). As you are prepar-
ing for your observing session, when you find a field that you want to observe, you
can save that field for quick retrieval later (giving it a name or a title). When you are
ready to observe that object, just click on that view from the list to display it. The
saved view will retain most of the program settings that were selected at the time it
was saved (field size, filter settings, orientation, etc.). This feature has other applica-
tions as well. You can set up any number of predefined program configurations
involving filter settings, active databases, symbol selections and other options. A
saved configuration can be quickly restored at any time.

The Intuitive Sky Atlas for Windows
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2.9.6 Telescope Interfaces

Perhaps the most obvious application of MegaStar at the telescope is its ability to
interface with many popular computerized mounts and digital setting circle devices
(Section 12.1 on page 105). The specific capabilities that are available will depend on
the type of interface.

For most interfaces, you will be able to display a marker on the field that indi-
cates where the telescope is pointing (Section 12.4 on page 107). For hands-free oper-
ation, you can tell MegaStar to “lock on” to the telescope position, so that the field
will automatically follow the telescope’s movement. This marker can be used in con-
junction with the Eyepiece Overlay feature to simulate the view that is currently in
the eyepiece.

For systems that support a “go to” function, you can quickly select a target in
MegaStar and slew the telescope to that object (Section 12.14.2 on page 113).

MegaStar also has a “Local Sync” feature that will enhance the accuracy of your
digital setting circles (Section 12.8 on page 110).
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File ¥iew 3Stars DSOs SolarSys Field Owerlays Database Options Scope Help |

Save / Restore View... .

3.1 Save / Restore View
Print Options... . .
Brint Full-Pane Char This enables you to save the current program settings for
STTHETEgE et future retrieval, or restore previously-saved settings. The
4ddTo Double Chert.. term “view” has been used for convenience, but this is
e more than just saving the current screen view. Most of the
Add To Quad Chart... parameters and options used in MegaStar will be saved or
Print Quad Chart restored (such as field size/position, labeling options,
Clipboard Options object filters, catalog selections, etc.). The following items
Copy To Clipboard will not be saved: directories for data access, eyepiece and
Select Directories. . telescope focal length data, latitude and longitude, time
Exitwith Prompt. reference, fgnt se.le'ctlons, color selections, solar system
Exit tracks and night vision mode.

To save the current view: Type a name in the “Add a
new view” section of the dialog box, then click the “Save” button. The name you type
must conform to the rules for creating file names. Most alphanumeric characters (and
embedded blanks) are permitted.

To display a saved view: Highlight the desired name in the list, then click the
“Display” button. Alternatively, you can simply double-click on the desired name.

To delete a saved view: Highlight the name in the list, then click the “Delete”
button.

You can create as many views as you like. For example, you could create a view
for which the program settings are optimized for working with double stars, another
for deep sky objects, and another for solar system objects. Or you can simply save an
interesting field that you woud like to come back to later. This a powerful feature that
can have many different applications.

3.2 Print Options
Titles—Up to 4 lines of ™! |
text can be entered, with a "*
maximum length of 100
characters per line. Note:

Title 3

Title 4

These lines will be printed Minimum Margins (mm) € Print Color chart
Full-Page Chart Multi Chart @ Print Black & White chart
on full-page charts only. i - fit Sack & e e
o e . Left [10.0 Left [5.0 I~ Black background
Minimum Margins— :
i 1. 1s Right [10.0 Right [5.0 i i

These are specified in milli- Top [157— S T ™ Promptfor newtile each time

. oy op [=]
meters al'ld are 1n addl[lOl'l " I~ Plot GSC nonstars as squares

. Bottom [10.0 Bottom |5
to any default margins that ™ Presenve screen aspect ratio
the printer may impose. Symbols 8 Colors | = | | ¥ Srowtegends _ Opons
Most printers will not print
p p Star Symbol Sizes oK | Cancel |
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to the very edge of the paper. The actual margins may be much larger if the “Preserve
Screen Aspect Ratio” option is selected, since this will constrain the size of the chart
in one of the dimensions.
Print Color chart / Print Black & White chart—In order to print a chart in color,
“Print Color chart” must be selected (even if your printer is set up to print in color by
default).
Black Background—Prints a chart having a black background. This is not recom-
mended.
Prompt for Title Each Time—If selected, a dialog box for entering a chart title will
be displayed automatically each time you choose “Print” from the menu.
Plot GSC nonstars as squares—Causes GSC nonstars to print as squares, in order
to distinguish them from stars on monochrome charts. Note, however, that the vast
majority of objects classified as “nonstars” in the GSC are in fact stars.
Preserve screen aspect ratio—This will force the printed field to have the same
angular dimensions as the field on the screen (the printed chart will have the same
“shape” as the screen display). If not selected, the field height or width will be
expanded to fill the available space on the page (taking the minimum margins into
account).
Show Legends—This will enable legend information to be plotted on the chart. Note
that only full-page charts can print legend information. No legends will be printed on
multi-charts. The contents of the legend is selected by clicking the “Options” button.
Most of these options are self-explanatory. The “Data Box” option will print the DSO
data box if one is displayed on the screen when the chart is printed.
Symbols & Colers—This displays a dialog box for selecting the properties of object
symbols and lines. See Section 11.2 on page 100 for a detailed description of this
dialog box.
Fonts—This button displays a dialog box for selecting the fonts and colors of various
text items.
Star Symbol Sizes—A text box is provided for each magnitude symbol (0 to 15),
where the size of the symbol can be specified in millimeters. A legend will be drawn
on the screen showing the relative sizes of the star symbols. Note that this legend is
not intended to depict the actual sizes as they will appear on the printed chart. The
resolution of a monitor is not adequate to accurately represent the printed symbols.
This legend is only intended to show the relative diameters of the star symbols.

Buttons are provided for increasing or decreasing the diameter of all symbols in
steps of 10%.

At any time, either the “default” or the “currently used” values can be reloaded.

The symbol sizes can be automatically rescaled, using the size of the smallest
symbol as the starting point. Each successively larger symbol size will be computed
as follows:

diameter = (dp * 1.05) + (0.5 * ds)
where  dp = diameter of previous (next smaller) symbol,
ds = diameter of smallest symbol.

This will generally give an acceptable range of sizes.
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The width of the border (a white ring in the case of black stars) can be specified.
This helps to resolve overlapping stars.

The “Print Sample” button will print a sample legend showing the “new,
rent,” and “default” symbols.

» «

cur-

3.3 Print Full-Page Chart

A standard Windows Print dialog box will be displayed. The “Properties” button
allows you to select landscape or portrait mode, along with other print options.

The chart that MegaStar prints will have the same characteristics as the field on
the screen. Almost all of the options selected for the screen display (except fonts and
colors) will be reflected in the printed chart.

3.4 Add To Double Chart and Add to Quad Chart

Add Currently Displayed Field To Double-Chart Setup [x]

Click desired page position to add the current view:

Note: The dlalog bOX PA11.338 Dec+12.98 1.1 degx 0.8 deg BI
shown here is for a m

! 1 2
Double Chart setup. I™ Printchart2 as sn inset

The dlalog bOX for a IZ‘ (Chart 1 will be printed full-page)
. Maximum inset size (mm)
Quad Chart setup is oo

Spacing between charts |4.0 mm

similar, with the fol-
Star symbol size reduction factor [0.80 I Reduce star symbol sizes

lowing differences:
You can ChOOSE one Enter optional itles in the spaces provided
of four chart posi- Chartl: RAT1.338Dec+1298 1.1 degx08deg

tions; there is only |
one title line per |
chart; and there is no Chart2: Undefined
option to print one of |
the charts as an inset.

CiearAll | Clear#1 | Clear#? | Undo |
OK | Cancel |

To print two or four charts on the same page, use these functions to choose the place-
ment of the chart. Each time this dialog box is opened, you can only make one place-
ment selection, which will be for the chart of the field that is currently displayed on
the screen.

Click on one of the rectangles containing a number to select the placement. That
box, which is gray when undefined, will turn white. The center coordinates and field
size of the chart will be displayed in the lower half of the dialog box. Note: The “por-
trait” and “landscape” rectangles are not used to select the orientation of the chart.
They merely indicate what that chart position will be when printed in that orientation.
You must still select the desired orientation from the Windows “Print” dialog box.

After you have selected the position, you can enter a title for that chart in the cor-
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responding text entry box. If this field is left blank, the space normally reserved for a
title will be used for the chart area, thus maximizing the size of the chart.

The following options and commands are provided:

Spacing between charts —Enter the space in millimeters between adjacent charts.
Star symbol size reduction factor—When multiple charts are printed on the same
page, the resulting compression of the chart may make the star symbols appear out of
proportion. To compensate for this, a star symbol reduction factor can be specified. In
order for this reduction factor to be applied, make sure that the Reduce star symbol
sizes option is checked.

Print Chart 2 as an inset—This option is only available for the Double Chart setup,
not the Quad. Chart 2 will be printed as an inset, with Chart 1 being printed full-size.
The size of the inset chart is specified under Maximum inset size.

Undo—If you choose a chart position and then want to change your mind, this button
will clear that selection.

Clear All—TClears all current selections. Each time you open this dialog box, the
previous chart selections will be retained . This lets you start fresh with a blank page.
Clear 1, Clear 2—Clears only the specified chart position.

After a chart has been defined for Double or Quad use, it will be saved as a
“view” (Section 3.1 on page 27). The views will be named “chart 1 of 2”, “chart 2 of
27, “chart 1 of 47, etc. So if you want to review what the field for a given chart looks
like, you can go to “File | Save/Restore View” and redisplay that field. This can also
be useful for recreating a Double or Quad chart setup in a future session, since these
views will persist until they are overwritten (even after you exit MegaStar).

3.5 Print Double Chart and Print Quad Chart

After you have used the above functions to define the charts you want to print, these
commands will print the Double or Quad charts. Note that you do not need to define
all of the charts in the Double or Quad setups. You may leave one or more positions
blank (undefined). This may be useful if you want to have a blank area on the page
for writing notes or making sketches.

3.6 Clipboard Options
The Copy to Clipboard options

are similar to the Print options, = i |

except for the following addi-

tional items: I Promptfor Title Each Time Printed Chart Length (mm) |150
Printed Chart Length—This ™ GSCNonstars Square (Velid Ranga e 10010 300)

value should be set to the | PintLegend Resoluton (dots perinct) [00
approximate size that the I Stars I DSOs (Valid Range is 1000 600)
exported chart will have when it

is printed. ThlS Wlll ald in the Star Symbol Sizes | Fonts | Symbols & Colors |
proper rendering of the chart o | Cancel |
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when it is imported into documents.
Resolution—This value should be set to the printer resolution that will be used for
printing the exported chart.

3.7 Copy to Clipboard

This command places a chart of the current field into the Windows clipboard. The
clipboard image can be imported into word processing and desktop publishing soft-
ware.

3.8 Select Directories

This tells MegaStar where to access the GSC data, non-GSC stellar data and thumb-
nail image file. Be sure to specify both the drive and the directory. In the case of the
thumbnail image data file, include the file name (“thumbnail.dat”) as well .

The “Browse” buttons allow you to inspect and navigate the directories of your
hard drive(s).

3.9 Exit with Prompt and Exit

There are two commands in the
file menu for exiting MegaStar.
“Exit With Prompt” will display a Do you want to save the current program settings?

dialog box which allows you to

choose whether or not you want No | Cancel |
to save the current program set-
tings (such as current field size, 9 Il T G ) ) et
position, filtration, etc.). ¢ Do NOT show this prompt, but ALWAY'S save.
If you do not want to see this ¢ Do NOT show this prompt, and NEVER save.

dialog box every time you exit,
you can select one of the two options at the bottom the dialog box. One option will
always automatically save the settings, and the other will never save the settings.
Then if you close the program using “Exit” (instead of “Exit with Prompt”), the pro-
gram will close immediately without displaying a dialog box. The settings will either
be saved or not, depending on what you chose as the default action. If you ever
change your mind as to what the default action should be, or to override it for the cur-
rent session, use “Exit with Prompt” to display the options dialog box.

Note that if you are in night vision mode, you do not have to change back to
color mode before exiting. MegaStar will automatically restore the system colors
when the program terminates.
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|Ei|e | View Stars DSOs SolarSys Field Owverlays Database Options Scope Help |
v Show Status Bar

4.1 Show Status Bar
v Show Toolbars

Select Toolbars.. Turns the Status Bar on or off. The Status Bar is
the area at the bottom of the program window in
which text can be displayed. One common use of
this area is for displaying “flyby text,” which
provides information about menus or toolbar but-
tons when the mouse cursor is placed over that

Show Command Window
Configure Command Win...

v Use Context Menu
Configure Context hMenu...

SetHotKeys.. object. The Status Bar also shows the current
Readout Bar... state of the Caps Lock, Num Lock and Scroll
Caption Bar... Lock keys.

Data Boxes...

Legend Boxes... 4.2 Show Toolbars

— Turns the toolbars on or off. The toolbar configu-
ration (selections and positions) will not be affected by turning them off and on using
this command.

4.3 Select Toolbars ® Field Size/Location
. . . . v Field Orientation
This dialog box lets you choose which toolbars to display. © Overlays

Note: If you remove a floating toolbar by clicking the “X” = ¥ Field of View Guides
in its caption bar, MegaStar will not be able to detect that ~ Dsos
action. The “Select Toolbars” dialog will no longer correctly —

reflect the current display state of that toolbar. It will indicate "an'f:: S::'S
an e otars
that the toolbar is displayed, even though it is not. Therefore, it = =, =

is recommended that you always use this function to remove B S

unwanted toolbars.
Cancel

4.4 Show Command Window

Turns the Command Window on or off. The Command Window

is a dialog box containing a list of commands, providing an[se center cooranates
alternate means of executing those functions in MegaStar. Click |52 Ouect
on a command in the list to execute it. ot
: 0 g 7 Rotate CW
When using Me.gaStalT in the field, you may flI.ld that the  |Rotate cow
command window is easier to use than navigating the main [Lst0SOs n Fied

menus or typing hot keys in the dark. If you include only a few |[Clear cCD Frame
of the most frequently-used functions in this window, and make
the font as small as possible, the screen space that it consumes can be reduced.
The following section describes how to select the Command Window contents.
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4.5 Configure Command Window

Selects the contents of the Com-
mand Window. From the list of T3 Save or Restore a View =

Click on the items

. . . 2 Print O 5 Dial
commands in the dialog box, click |5  Pinrukpege char thet you wantthe
. . 4 Add To Double Chart Setup Command Window
on the entries you want to include. 5 Print Double Chart to contin.
. . B Add To Quad Chart Setup . )
The order in which commands are |- Print Quad Chart They will be listed
. . . 8 Clipboard Opti Dial inthe Command
selected will determine their order |5  CopyioCipbomrd e e
. . 10 Toolb ff i i
in the Command Window. A num- {1 Comand wimowonfof SNy
. Readout Bar Opti Dial
ber will appear to the left of the |1z  swiegendonor
. . . .. 13 DSO L d ff
entry to indicate its position. 1 oo Clear Al
. . Use Tycho Catalog
You can set up multiple config- Use Hipparcos Catalog Remove

. Use GSC Catal
urations and restore them as needed |15 sersir Coiog At

; USNOA20S ft
(using the “Load” and “Save As” | Shrmk/UnShr::l'(sSDtg{sU

Reset

Ele e

. v 17 Stars on/off Defaults
options described below). 18 Ster Mag Filter Dislog
19 Star M de Filter U
Clear All—Clears all the selec- |3 Somoonids Fitor Down Load
. . Star M de Filter Ay
tions and starts over with an empty |y S leakboy Seve As
1. 22 Star ID Labels on/off
1st. 23 Star Mag Labels on/off
. . Star Col ff
Remove—Clears the highlighted g
. 24 Color GSC Nonstars
Selectlon. 25 GSCDatato File Cancel
26 Variable Stars Dialog ﬂ —I

Reset—Restores the selections to
what they were at the opening of the
dialog box.

Defaults— Loads the default command window configuration.

Load—Loads a previously saved command window configuration. These will be
saved in files having a file extension of “.cmdwin.”

Save As—Saves the current configuration. A file selection dialog box will be dis-
played for entering the file name.

4.6 Use Context Menu

If this menu item is checked, then a context menu will be displayed when the right
mouse button is clicked within the MegaStar field. A context menu works just like the
program’s main menu. However, this menu can be configured to contain only those
commands that you want. The next section describes how to configure the context
menu.

If “Use Context Menu” is unchecked, then the right mouse button will re-center
the field at the current cursor position. It performs the same function as “Center Here”
in the context menu, except it will happen immediately without displaying a menu.

4.7 Configure Context Menu

Selects the contents of the context menu. From the list of commands in the dialog

box, click on the entries you want to include. The order in which commands are
selected will determine their order in the context menu. A number will appear to the

left of the entry to indicate its position. Note that a maximum of 20 commands may
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be selected for the context menu.
You can set up multiple con-
figurations and then restore them
as needed (using the “Load” and
“Save As” options described
below). For example, you may
want to set up one context menu
for use when working with solar
system objects, and another when
working with deep sky objects.
Clear All—Clears all the selec-
tions and starts over with an
empty list.
Remove—Clears only the high-
lighted selection.
Reset—cRestores the selections
to what they were at the opening
of the dialog box.
Defaults—Loads the default
context menu configuration.

35
Configure Context Menu [X]

Center Here -

Click on the items

1
4 Save/Restore View
2 Print Full-Page Chart thatyou want the
3 Add To Double Chart Setup ContextMenuta
Print Double Chart contain.
Add To Quad Chart Setup Th ill be listed
Print Quad Chart . Wi e. (G2
" inthe menu in the
Copy to Clipboard N
5 Toolbars on/off same order in whic
6 Command Window on/off they are selected.
7 Star Catalog Dialog Maximum number
8 Use Tycho Catalog

Use Hipparcos Catalog of selections is 20.

Use GSC Catalog

Set Star Catalog Auto
USNO A2.0 Stars on/off Clear All
Shrink/UnShrink Stars

Stars on/off

Star Mag Filter Dialog

Star Labels Dialog

Star ID Labels on/off

Star Mag Labels on/off
GSC Options Dialog

Color GSC Nonstars
GSCDatato File

Variable Stars Dialog
GCVS Catalog on/off

NSV Catalog on/off
VYariable Star Labels on/off
List Variable Stars

Double Stars Dialog
Double Stars on/off

WDS ID Labels on/off
WS Senaratinn | ahels nn/nff

Delete
Reset
Defaults
Load
Save As

LI Cancel

Load—Loads a previously saved context menu configuration. These are saved in
files with an extension of “.context.”
Save As—Saves the current configuration. A file selection dialog box will be dis-

played for entering the file

name.
ctrl v Save or Restore a View -
alt P Print Options Dialog
4.8 Set Hot KeyS P Print Full-Page Chart
alt 2 Add To Double Chart Setup
2 Print Double Chart
For many people.’ hot keys are It 4 Add To Quad Chart Setup
the most convenient means of 4 Print Quad Chart
. . alt [} Clipboard Options Dialog
executing functions. MegaStar o c Copy to Clipboard
. ctrl T Toolbars on/off
extends the flexibility of hot Command Window on/of
. . Readout Bar Options Dialog
keys by allowing you to assign F2 Ster Legend on/off
F3 DSO Legend on/off
your own keys to commands. shift | Star Catalog Dialog
. Use Tycho Catalog
The Set Hot Keys dlalog Use Hipparcos Catalog
Use GSC Catalog

box lists all of the commands to
which a hot key can be

U
S
3 R Stars on/off
assigned. The current hot key A Stor e Fier Dislog
i alt = Star Magnitude Filter Up
settings are shown to the left of | : e e P
the commands. Star Magnitude Filter Auto
. shift B Star Labels Dialog
To set or modify a hot key, B Star ID Labels on/off
. . W Star Mag Labels on/off
click on the desired command, Ster Colors on/of
. ptions Dialog -
then click the “Set Key” button a s e i =l
(OI' 51mply double—click an El'ltI'y Notepad | Defaults | Clear All | Clear Key | SetKey |
Reset | Load I Save As I OK I Cancel I

Set Star Catalog Auto
| O
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in the command list).
When you do so, a “key- | Ee| [F|[re| | e [r e | e | Fe| F | o] m e
board” dialog will be dis- | =] 11]2e[s#]s[s %[ za]ex]js|o)]-_[=|yi|Eack] nsentome| Faup|
played. Click the desired teo [ a|w|E|R[T]v]u|i]o]r]re]}] Delete| End | PoDn |
- Als|o] Fle] ] o] k] ]| eme | 218l
key on the “virtual key- 2 [ x v N[ML <] ) e
board” to assign it to that SFEceB | ez olzs
command, then click OK. -

™ Control I~ Alt ™ Shift

i Cancel ﬂl -
If you want to include

Control, Alt and/or Shift keys as part of the hot key, click those check boxes in the
keyboard dialog before clicking OK. These can be added alone or in combinations
(except you cannot use both <alt> and <control> together).

You can set up multiple hot key configurations and then restore them as needed
(using the “Load” and “Save As” options described below). MegaStar provides con-
figuration files which will make MegaStar’s hot keys compatible (as much as possi-
ble) with some other charting programs. If you are accustomed to the hot keys of
another program, click the “Load” button to see what configurations are available.

Note: The <alt> key has a special significance in Windows. It is normally used
for activating menus, and in other system commands. For example, <alt>F4 is a stan-
dard Windows command for closing an application. If you choose an <alt>key com-
bination in MegaStar, it may override a system function. For example, if you choose
<alt>F as a hot key, then it can no longer be used to activate the File menu.

Set Key—Displays the keyboard dialog box for setting the hot key of the highlighted
command. Double-clicking a command will produce the same action.

Clear Key—Removes the key assigned to the highlighted command.

Clear All—Clears all current hot key assignments.

Reset—Restores the selections to what they were at the opening of the dialog box.
Defaults—Loads the default hot key selections.

Load—Loads a previously saved hot key configuration. These are saved in files hav-
ing a file extension of “.hotkeys.”

Save As—Saves the current configuration. A file selection dialog box will be dis-
played for entering the file name.

Notepad—The current hot key settings will be presented in a Notepad window. This
will enable you to save the list to a file or print it for reference.
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4.9 Readout Bar
File View Stars DSOs SolarSys Field Overlays Database Options Scope Help
| NUp [ 11h20m18.5s [ +12°59'19" 18°x14° | Dist 21.5',PA 1072 [Leo | Urano 191 Alt 57.3° Az 114.3°

The Readout Bar, which by default appears just below MegaStar’s main menu, dis-
plays information about the displayed field. This dialog box allows you to customize

the Readout Bar.

On the right side of the dialog, you

can select the Placement of the Readout
Bar and modify the Font and Text Color.
There is also an option for choosing which
edition of Uranometria 2000.0 to use for
computing the chart number of the field.

On the left side of the dialog box are
buttons which correspond to the data items
that the Readout Bar can display. The num-
ber to the left of a button indicates the
item’s position in the Readout Bar.

To select the contents of the Readout
Bar, click the Clear All button and then

Compaosition and Order

1 Field Orientation

2 Center Coords

3 Field Size

4 Distance

5 Constellation

B Uranometria
Sky Atlas 2000

POSSPlate# |

Placement
¢ Hide
& Top

¢ Bottom

Uranometria Edition
& st  2nd

Text Color

Font I

7 Altitude / Azimuth

Default | Clear All |

Cancel |

choose the data items in the order that you

want them to appear. You do not have to select every data item. Only select the ones

you want the Readout Bar to contain.

The Default button will load the default composition of the Readout Bar.

4.10 Caption Bar

Click on the items that you want to display in the Caption Bar of the MegaStar Win-
dow. Note that when displayed in the Caption Bar, Local Time will be denoted as
“LT,” Universal Time as “UT” and Sidereal Time as “ST.” (Do not confuse “ST” with
“Standard Time”). The times will be updated once every minute.

4.11 Data Boxes

A Data Box is a window containing information about an object, DotaBoxes, ]
which is displayed when you click on an object with the le
mouse button. These data boxes can be enabled or disabled for
various object types. See Chapter 13. on page 115 for more
information about Data Boxes and a description of their contents

for various types of objects.

When a data box is displayed, it can be dragged to any posi-
tion on the screen (in the same way other windows are moved).
Each time a new data box is displayed, it will be drawn at the
same screen position as the previous data box. Also, these posi-

tions are “remembered” independently for each type of data box

(DSOs, Stars, etc.).

Data Boxes

Enable Data Boxes
v DSOs

v Stars

™ Double Stars

I~ GCVS Variables
™ NSV Variables
™ USNO A2.0 Stars
I~ Solar System

Cancel I
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4.12 Legend Boxes
This dialog box lets you choose whether or not to display
the legend boxes for stars and DSOs. The DSO legen By S~

shows the symbols that have been selected for deep sky
objects, plus comets, asteroids and double stars. The
Stars legend shows the magnitude associated with each of
the star symbol sizes.

Note that the legend boxes can be moved to any
location on the screen by dragging them, and they will
retain their position (even between sessions).

I~ Show DSO Symbol Legend

IV Show Star Symbol Legend

Cancel I
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File View | Stars DSOs SolarSys Field Overlays Database Options Scope Help |

Select Catalog...

Beplace
Mag Filter...
Labels...

Color Stars
Set Star Colors

Shrink 5.1 Select Catalog

MegaStar supplies three star catalogs for displaying
stellar data: Guide Star Catalog (GSC), Hipparcos
and Tycho. The most appropriate catalog to use will
vary depending upon the field size. For large fields,
it is not efficient to use the full GSC (with more than
GSC Options... 15 million stars). A smaller catalog with a brighter

GSCs o File.. limiting magnitude is more appropriate for such
Variables... fields.

ListVariables MegaStar includes two “bright star” catalogs:
Double Stars... Hipparcos (~120,000 stars) and Tycho (~1,000,000
List Doubles... stars), which contain stars to about 11th magnitude.
Locate Double... The GSC contains stars as faint as 15th magnitude.

MegaStar also supports (but does not include) the
US Naval Observatory A2.0 catalog, with about 526,000,000 stars to 22nd magni-

tude.

Normally, the star catalog selec-

tion should be set to Auto Select. For
fields larger than a certain threshold
size (2.1 degrees being the default),
MegaStar will use either Hipparcos or
Tycho. Whenever the field size
becomes smaller than the threshold, the
GSC data will be used. The selections
at the upper right of the dialog box will
determine whether Tycho or Hipparcos
is used as the bright star catalog.

If you want to use a specific cata-
log for all field sizes, then you can dis-
able Auto mode by selecting either
GSC or Tycho/Hipparcos at the upper
left of the dialog box. Be careful if you
manually set the database to GSC.
Large fields may take a long time to

Display stars from:

C GSC

¢ Tycho / Hipparcos

@ Auto Select

Use GSCitfield is smaller

than |21 degrees

Catalog to use in "Auto
Select" mode when the
field size is too large for
the GSC. orwhen
"Tycho/Hipparcos"
is the selected source:

& Tycho18&2

¢ Hipparcos

™ Display USNO-A2.0 Stars

& Full data. Path:
Plot A2.0 from:

€ Textfile from USNO web site Browse

No file selected

™ Same CD-ROM drive is used for both A2.0 and MegaStar

A2.0 Options
Dy

Cancel |

display, and become almost solid white with stars unless the magnitude is filtered. If
you inadvertently select a large field with the GSC, you can hit the Escape key to ter-
minate the drawing of stars (the response may not be immediate, however, and may

not work with all CD-ROM drives).

It should be noted that quite often the GSC and Tycho/Hipparcos will disagree
on the magnitude of a given star. This is primarily due to the fact that GSC magni-
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tudes are photographic, whereas Tycho/Hipparcos magnitudes are visual.

5.1.1 USNO AZ2.0 options

If you have the USNO A2.0 catalog, you can use this data in MegaStar. The A2.0 data
is treated separately from the GSC, Tycho and Hipparcos data. In order to display
these stars, you must click the Display USNO A2.0 Stars option.

Then you must tell MegaStar where the data is located. If you have the full A2.0
catalog, click Full data and enter the path to those files. They can be either on CD-
ROMs or on a hard drive. You can also download text files of data for selected areas
from the USNO web page at http://www.nofs.navy.mil/data/FchPix/cfra.html. In that
case, click Text file from USNO web site and use the Browse button to select the
desired file.

Indicate whether you are using the same CD-ROM drive for both MegaStar data
and A2.0 data. This will help MegaStar handle the switching between CD-ROMs.

The “A2.0 Options” button
provides additional options:

* Magnitude filter

Bright Limit  |15-0 Field Size
range' e Threshold 110 deg
* Magnitude type Faint Limit~ [250
selection. Filtering can ¢ Use Red Mag Scalesmallestser  ——]

symhbol to mag:
¢ Use Blue Mag

& Use Min / Max

be based on the red or

blue magnitude, or the SterColor |
extreme of either value. ¥ Plotif megnitude uncertain
* Field size thresh- W Plotif magnitude unknown ek Cancel

old. This is similar to
that used for the GSC.
Only fields smaller than this field size will plot A2.0 data.

» Star symbol scaling. The smallest star symbol will be assigned to the
magnitude value entered here. All stars fainter than this will use the same min-
imum symbol size. You should set this value to the faintest magnitude that you
want to be able to distinguish. For example, if you are only interested in distin-
guishing magnitudes that are 20 or brighter, set this value to 20. MegaStar uses
only 16 unique star symbols. So if (for example) you set the faint scale to 20,
then all stars brighter than magnitude 5 will use the same symbol. When set-
ting this value, you will have to consider the trade-off between magnitude “res-
olution” at the bright end and faint end of the magnitude symbol scale.

« Star color. You can choose to plot A2.0 stars in a different color from stars
that are plotted from the GSC, Tycho and Hipparcos catalogs.

5.2 Shrink

Choosing the “Shrink” option will cause all star symbols to shrink to 1 pixel. This is a
toggle action, and the menu item will be replaced by “unShrink” (which will restore
the stars to their normal symbol sizes).
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Shrinking the stars can be useful when displaying large, dense star fields where
small nonstellar objects can become hidden behind bright stars. Temporarily shrink-
ing the stars may reveal these objects. It is also interesting to set the star catalog to
GSC, and display “large” (20° or so) fields in the Milky Way. Many dark lanes can be
seen using this technique. Try finding the “Celestial Dark Horse” centered at 17h
27m, —23° using a 20° field and a magnitude limit of 16.

5.3 Remove

This will remove the stars from the field. This also has a toggle action, and the menu
item will change to “Replace.”

5.4 Mag Filter

Normally, the stellar magnitude filter is set to Aute, which
will automatically adjust the faint limit based on the cur- | BrightLimit [20 ‘
rent field size.
. Faint Limit [14.0
The Auto mode can be overridden, however, by st
selecting Manual. This will enable you set the star magni- : ?E : :10: :: ::;
tude faint limit to a specific value, which will remain static. | ~gg 114 144

Several radio buttons with predefined values are provided 80 120 150
for convenience. vld ik (@i

If you switch from “Manual” to “Auto,” the faint limit (100 cBg
will be reset to the value that it would normally be for the ece

" Auto (adjusts for field size)

current field size in “Auto” mode. - o
+ Manual (static setting)

There are hot key and toolbar commands for adjusting
the stellar faint magnitude limit. This dialog box provides a i;ﬁ?ﬁ,::“n‘f;if:nf;;g‘iﬁ";‘fg
setting for the increment that these commands will use limit using hotkey orteclbar
. . . . .. 0.5
when increasing or decreasing the magnitude limit.

Note that these settings do not affect USNO A2.( Cancel |

data. See Section 5.1.1 on page 40 for filtering A2.0 stars.
5.5 Labels S —

v Bayer Letter

Stars can be labeled with their common name, Bayer letter,
Flamsteed, SAO or GSC number, and magnitude.
Labels will only be displayed for stars whose magni-

v Flamsteed Number

[~ SAO Number

I GSCID
tude falls within the specified filter range. B G s
v Magnitudes
E?B;g . ﬁ' a8 Magnitude Limits for Labels
Bright Limit  |-2.0
o . FaintLimit [4.0
The sample above shows the positions of the various s

labels. Bayer and Flamsteed designations are displayed to
the right of the star. SAO numbers or GSC IDs are at the
upper left, and magnitudes are at the lower left. ok | cancel |

| ™ Hide Star ID Labels |
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42 MegaStar 5

Note that the magnitude labels are displayed to one decimal place (nearest tenth),
with the decimal point omitted (e.g., “24” = “2.4”).

A “Hide Star ID Labels” option is provided. This will let you turn the labels off
and on without altering the label selections.

5.6 Color Stars

When checked, stars will be plotted in color according to their spectral class.

Note that the GSC does not contain spectral information, so this option will not
have any affect when stars are plotted from the GSC. When the catalog selection is
set to Auto mode, if the field size becomes smaller than the GSC threshold, star col-
ors will disappear. Stars will only be colored when they are plotted from the Tycho or
Hipparcos Catalog.

5.7 Set Star Colors

This dialog box lets you adjust the colors used for the various spectral class ranges.
To set the colors, click on one of the buttons labeled “O,” “B,” “A,” “F,” “G,” “K,” or
“M.” There are two buttons for each spectral type, corresponding to the subclasses
“0-4” and “5-9.”

Note also that there is a different set of colors for the screen and printer. Click the
“Screen” or “Printer” radio button to show or modify the color settings for that
device.

5.8 GSC Options

Use this dialog box to select which classes [ selectciasses to Display A e
of GSC objects to display, and choose W Stars I Includle a Title
. .  Nonst

options for the “GSCs To File” command. o ol ¥ Show Column Headers
Select Classes to Display—GSC objects  Blends W AEB AT AR

d. d d . h f H . 1 . 7 Arifacts ™ Specify File Once
are divided into the following classes: sl
Stars, Nonstars, Galaxies, Blends and I NewTitle Each Time
Artifacts. [ ColorNonstars ¥ Report Number Written

The “Galaxies” class was only
assigned to a few hand-entered errata, ﬂl
according to the GSC documentation.

“Blends” are images of close doubles where the separation of the components
was made artificially small due to a centroider defect.

“Artifacts” are possible spurious images, such as diffraction spikes, which were
digitized as objects.

Objects in the GSC were assigned the “Nonstar” class if there was any uncer-
tainty that they were truly stars. But the majority of these appear to actually be stars,
particularly in Milky Way regions. For example, look at the field of M11 with the
“nonstars” colored. Almost all of the “nonstars™ are true stars.

Color Nonstars—Displays all non-star types (including Blends and Artifacts) in the
color selected for “GSC NonStar” in the “Options | Symbols & Lines” dialog.
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Suppress Nonexistent—Suppresses the display of most GSC entries that coincide
with objects in MegaStar’s DSO database. Their original GSC classes were not
altered, but they were flagged so that they could be identified and optionally hidden.
File List Options—These options are used in the “GSCs to File” command:

Include a Title—Prompts you to enter a title, which will be inserted at the top of
the file.

Show Column Headers—Labels the data fields.

Append to Existing File—Multiple executions of “GSCs to File” will append
the data to the file. If this option is not selected, an existing file will be
erased and overwritten. This options has the following sub-options:

Specify File Once—You will be prompted to enter the file name only the
first time this function is executed in a session. Subsequent data exports
will be appended to this file.

Insert Blank Line—A blank line will be inserted before each appended list.

New Title Each Time—A new title will be inserted before each appended
list (you will be prompted for a title each time).

Report Number Written—Select this if you want a message box to be displayed,
reporting the number of GSC stars written. But if a GSC data box is on the
screen (causing only that single star to be written), then the message box
will not be displayed.

5.9 GSCs to File

This will dump GSC data to a file. A hot key command can be used to execute this

function. A tabular listing of all GSC stars in the field will be produced, unless a GSC
data box is currently displayed. If a GSC data box is on the screen, then only the data
for that one star will be written. Double-clicking on a GSC data box with the right

mouse button will also perform this function. The latter method is more suitable when
you want to generate a list of selected stars. Be sure to select the “Append to Existing
File” and “Specify File Once”

: .
OpthDS dESCI'lbed above. Display Options Magnitude Filtering Options
> Display Filter Mode
5'10 Varlable Stars ™ GCvs  Auto (adjusts for field size)
The left side of this dialog box con- I” NSV (Suspected) & Manual (fixed setting)
tains Display Options, and the right Labels BrightLimit [20 (2010254
side contains Magnitude Filtering W Designation -
OptiOHS e e Ranae Faint Limit  [7.4 (-2.0to 25.4)
. I~ Type
Dlsplay—SeleCt the Catalog(s) yp Magnitude Filter Reference
which you want to activate for dis- I"|Hide Labels ey ;
playing variable stars. GCVS is the Symbals € Maximum Magnitude
enera atalogue o ariable cale to Minimum Mag ¢ Both Minimum and Maximum
G I Catalog f Variabl € Scale to Minimum M
Stars, and NSV is the New Cata- | © ScaletoMeximumMag
Iogue Of Suspected Variable Stars  Fixed Size ™ Suppress If Magnitude Unknown
Cancel |
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Labels—You can choose to label the variable stars with their designation, magnitude
range, and/or type. The fonts and text colors can be selected using “Options | Fonts”
in MegaStar’s main menu.

Symbols—The variable star symbol can be scaled to the star’s minimum or maxi-
mum magnitude, or a fixed symbol size can be used.

Filter Mode—There are several options for filtering variables by magnitude. A fixed
range can be set, or you can let MegaStar automatically adjust the magnitude filter
based on the current field size. Since there is a minimum and maximum magnitude
associated with variables, you must specify which one to use as the reference for fil-
tering. If “Min/Max Range” is selected, then both the minimum and maximum must
fall within the magnitude filter range in order for the star to be displayed.

If Suppress If Magnitude Unknown is selected, variables with an unknown
magnitude will not be displayed. The “Magnitude Filter Reference” setting will deter-
mine whether the minimum, maximum, or both will be checked for having an
unknown value.

Additional Notes on Variable Stars:

Data Box. You can click on variable stars with the left mouse button to display a
data window for that star. For a description of the data fields, refer to the files
“gevs.doc” and “nsv.doc” in the \docs directory of the CD-ROM. The conventions
used in the original catalogs, such as the use of colons and parentheses, have been
retained.

Locating Variables. The “Field | Locate Object” command can be used to find
variable stars. For GCVS stars, type “vs” followed by the designation, including the
3-letter constellation abbreviation (e.g., “vs LL Lyr”). As with all other “Locate”
operations, blanks are ignored and the text is not case sensitive. Thus the preceding
example could be typed in as “vs 1l lyr,” “vslllyr,” or “VSLLLYR.”

To locate an NSV star, type “nsv” followed by the NSV catalog number (1 to
14811). Although the NSV catalogue does contain star designations, they will not be
recognized by the “Locate” function. The designations in the catalogue are very
inconsistent and awkward to use, and quite a few entries do not have a listed designa-
tion.

Note: No attempt has been made to correlate the variable star catalogs with any
other star catalogs in order to suppress duplicate entries. Thus you will see the vari-
able star symbol along with the normal star symbol from the GSC, Tycho or Hippar-
cos. The GCVS and NSV catalog positions do not appear to be extremely accurate, so
there will be some discrepancies.

5.11 List Variables

This will display a scrollable window containing a tabular list of the variables that are
currently displayed in the field. GCVS and NSV variables will be listed separately.
Refer to Section 10.5 on page 95 for information about the options available in the
Data Listing Window.
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GCVS Variables

Desig Max Min S Type Period M-m RA Dec

EW Agr 6.41 6.48 v DSCTC 0.097 --- 2111 41.2 -14 28 20
AU Cap 7.98 8.02 v RS -—= --- 21 21 29.6 -15 09 20
iot Cap 4.27 --- v BY - --- 21 22 14.6 -16 50 05
AS Cap 8.0 -—= v RS -—= --- 21 34 16.5 -13 29 02
del Cap 2.81 3.05 v EA 1.0227688 08 21 47 01.5 -16 07 23
AP Cap 7.60 7.65 ¥ ACV 2.67 --- 21 47 36.3 -17 17 42

NSV Variables

Desig Max Min s Type Sp RA Dec

13617 18 D 13. - v -—= - 21 15 07.2 -14 27 30
13620 zI 1993 D 5.29 -—= v -—= M3 21 15 44.7 -15 10 17
13675 D 9.0 - v -—= F8 21 23 11.2 -14 49 24
13684 18 AQR D 5.48 -—= v -—- FO 21 24 11.1 -12 52 411
13685 ADS 14940 D 9.3 - v - a0 21 24 22.8 -12 47 50
13702 BV 616 9.1 -—= P -—= A5 21 26 32.6 -17 52 43
13720 21 D 11. - v - - 21 28 07.5 -16 59 54
13728 23 D 14. -—= v -—- - 21 28 43.3 -12 52 52
13730 24 D 13. - v - - 21 28 44.8 -12 13 52
13733 25 D 11. - v -—= - 21 28 57.0 -15 07 51
13736 26 D 13. - v --= - 21 29 05.8 -17 28 51
13771 D 9.8 - P - FO 21 32 40.2 -14 28 03
13874 PHL 1744 D 17.6 - v --= - 21 46 37.8 -13 43 06

Flag UnF lag J° Elot These DSOS Only Print I Get Obs List I

Color | Select Font Clipboard I Save Obs List | Close

5.12 Double Stars
MegaStar uses the Washing- ' | rpisplayDouble Stears Magnitude Filter

ton Catalogue of Visual Dou- € Auto (adusts forfield size)

ble Stars (WDS) for Labels @ Manual (fixed setting)

" Designation [~ Separation

displaying binary stars. This
dialog box provides labeling

Bright Limit [-2.0 {(-2.0t0 25.4)

. . . Separation Filter (arc-sec) Faint Limit 7.4 (-2.0t0 25.4)
and filtering options. No
atternpt was made to corre- Minimum [0.1 {0.1-3600.0) Apply magnitude filter to:

. . & Primary

late the WDS with any other Maxdmum [36000  (0.1-3600.0) .
star Catalogs mn Order to Sup_ ¥ Suppress If Separation Unknown ¥ Suppress If Magnitude Unknown
press duplicate entries, so
you will see the double star ok | Cancel |

symbols along with the nor-
mal star symbols from the GSC, Tycho or Hipparcos.

A data box is displayed when you click on a WDS object. Refer to Section 13.4
on page 120 for a description of this data box.

5.13 List Doubles

Use this function to generate a list of double stars. The dialog box has options for fil-
tering the list by RA, Dec, Primary Magnitude, Secondary Magnitude and Separation.
The “List Current Field” button will display a list of all the double stars in the current
field.
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(Bright) (Faint) Include if
Ignore Min {Range } Max Unknown
r Prim Mag [0.0 10.0 r
{01-250}

r SecMag [0.0 10.0 r

I Separation |2.0 {0.1-6500.0r [10.0 r
hms hms

T RA [1400000 [16 0 0.000
{Idms {tdms

I Dec [4000 [+50 00

List Current Field | OK I Cancel |

A sample output listing is shown below. Refer to Section 10.5 on page 95 for infor-
mation about the buttons and options available in the Data Listing Window.

Double Star List: 14 objects [X]
Desig Cmpnts PMag SMag Sepl Sep2 PAl PA2 Yrl Yr2 Sp RA Dec
A2698 9.5 13.7 2.2 2.4 87 82 1913 1986 65 23 12 27.9 -08 16 48
BRT2612 12.1 12.1 4.0 3.9 130 145 1919 1989 23 13 18.0 -08 39 00
A418 7.8 9.3 0.2 0.7 24 35 1902 1991 FO 23 13 27.5 -08 54 29
STF2993 AB 7.6 8.2 25.2 25.1 176 176 1830 1991 F8 23 14 07.2 -08 55 27
5826 AC 7.6 9.1 158.2 89.9 109 126 1824 1989 23 14 07.2 -08 55 27
$826 BC 9.5 11.7 112.4 96.7 104 106 1909 1942 ¢3 23 14 07.2 -08 55 27
BU716 10.3 11.3 1.8 2.0 207 205 1877 1954 23 15 30.0 -09 04 00
BU1220 BC-E 10.3 14.3 18.4 19.7 34 341 1877 1924 23 15 50.8 -09 04 43
BU1220 BC 2.0 9.2 0.2 0.4 101 101 1889 1986 K3 23 15 50.8 -09 04 43
BU1220 AD 4.2 13.5 63.0 80.4 275 274 1877 1924 23 15 53.3 -09 05 16
STF12 A-BC 4.2 9.2 49.6 49.0 312 313 1836 1989 K1 23 15 53.3 -09 05 16
LDS810 11.7 12.8 22.0 22.0 150 150 1960 1960 K5 23 18 30.0 -09 16 00
HO199 AB 5.0 9.0 1.2 1.4 224 167 1884 1962 A0 23 18 57.7 -09 36 39
HO199 AC 5.2 13.3 130.1 131.2 230 231 1912 1959 23 18 57.7 -09 36 39

Flag UnFlag I~ Blot Th Print I Get Obs List |
FElegged Color | Select Font Clipboard I Save Obs List | Close
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5.14 Locate Double
3 3 _ A  Aitken, R.G. - li
Many different catalog designa- |3 siceei’ & pDS122
tions are used in the WDS. The [&S LI — 1| 2| 3
« ” di AG AC catalog ‘
Loc:.ate unble Star” dialog box |20 &5 catelog 4| s [ s
provides a list box of those names. ALD Aldon. H.L. 7| 8] 9
1, .
To locate a double, you can type [aLT ven Altena, w. 0 |elr] be

AOT Torino Obs

the designation directly into the - {ara Aravamudan. s. u Cancel |
g y ARG Argelander, F. ores

text box (e.g., STF 9). Or double- ARU Argue,

. . B Bos, W.H. van den Enter the double star
click a list box entry to plaCe the BAL Baillaud, R. designation in text
name in the text box for you, and  [5as pereers B F IO U] EpHRRe O
BEM Bemporad, A.

then add the number. EHA Bhackoran, T.P. A list box entry can
BLA Blazit, A. be double-clicked to
BLL Ball, R.S. place the designation
BRT Barton, 5.G. code in the text box.
BSO Brisbane Obs. The keyboard or mouse
BU  Burnham, S.W. can then be used to
BUP Burnham pm stars enter the number of
CHE Chevalier, P.S. | the double stor.

5.15 Stars Toolbar
a. Show/hide stars (5.3). ||x| E ||E]| 553 osc oot i]
b. Shrink star symbols to one
pixel (5.2). abc de fgh ij kI m
c. Show/hide spectral colors

(5.6).

d, Show/hide designation labels (5.5).

e. Show/hide magnitude labels (5.5).

f. Increase magnitude filter faint limit (5.4).

g. Decrease magnitude filter faint limit (5.4).

h. Set magnitude filter to auto mode (5.4).

i. Set catalog to Tycho (5.1).

j. Set catalog to Hipparcos (5.1).

k. Set catalog to GSC (5.1).

1. Use catalog auto mode (5.1).

m. Show/hide USNO A2.0 stars (5.1.1).

5.16 Variable Stars Toolbar

a. Show/hide GSCV variables (5.10).

b Show/hide NSV variables (5.10).

c. Show/hide variable star labels (5.10).
d. Locate a variable star (5.10).

e. Display a listing of all variables in the current field (5.11).
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5.17 Double Stars Toolbar

a. Show/hide double stars (5.12).

b. Show/hide designation labels (5.12).
c. Show/hide separation labels (5.12).

d. Locate a double star (5.14)

e. Display a listing of double stars (5.13).
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File View §tars[gSOs SolarSys Field Owerlays Database Options Scope Help

BC3 Scaling...
Screen Listing
DSO Utility

Database Options...
Filter By Type..
Magnitude Filter...
Catalog Filter...
Label Options..
Select Symbaols...

6.1 Database Options

This dialog box allows you to
manipulate MegaStar’s three
DSO databases. The Primary
data is an integrated database
of about 90,000 objects of all
types. The Mitchell Anony-
mous Catalog (MAC) contains
117,000 objects (mostly galax-
ies). The Auxiliary database is
used for adding your own
objects to MegaStar, and will
be initially empty. Section
6.9.3 on page 59 describes how
to add objects to this database.
The right side of the dia-
log box has options for turning
each of the three DSO databases

DSO Database Options

Primary DSO Database
¢ Show Full Database

& Show Group(s) Only
™ Herschel 400
™ Herschel 400 Il
™ Herschel 2500
v User Group 1
™ User Group 2
™ User Group 3

" Auto Filter

"Auto Filter" automatically

filters the database based
upon the currentfield size.

Set Thresholds

Groups

L

™ Show Auxiliary DSO Data Browse |
File: None Selected
& Show All Auxiliary Objects

¢ Filter using Primary mode at left

¥ Show Primary DSO Data ‘

| I~ Show Mitchell Anonymous Catalog ‘

™ Show Observing List Only Browse I

File: None Selected

| ™ Show Single Target Object Only ‘

Cancel I

on or off.

Display Auxiliary Data—After you have added objects to an Auxiliary DSO file
(Section 6.9.3 on page 59), use this check box to turn the display of those objects on

or off. Before activating an Auxiliary DSO file for the first time, you must select the
file by clicking the “Browse” button. The name of the file that is currently active will
be displayed below the check box. If Show All Auxiliary Objects is selected, no fil-
tering will be applied based on the Auto Filter thresholds (Section 6.1.1 on page 51)

or Group filter (Section 6.1.3 on page 53). Use Primary Mode will apply the same
Group filters or Auto Filter mode that has been selected for the Primary data in the

left side of the dialog box. When you add objects to the Auxiliary database, you can
assign it a field size threshold, or add that object to a Group.

Show Primary DSO Data—This turns the Primary database on or off.
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&

The Mitchell Anonymous Catalog (MAC) was created by Larry Mitchell shown here next to his 36-
inch Obsession Dobsonian at the Texas Star Party in 2000. Larry started his catalog in the days when
only Palomar Sky Survey prints were available. Several years ago, when the Digitial Sky Survey was
published Emil Bonnano created a special version of MegaStar to automatically load and register
those images against MegaStart’s database where they could be visually checked and corrected, if
necessary. Larry has devoted thousands of hours have been devoted to this effort.
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Show Mitchell Anonymous Catalog—The MAC is a database of 117,000 galaxies
which are not in the RC3 or original PGC catalogs. You may not want to display this
catalog, since these are mostly faint objects visible only with large aperture tele-
scopes (with some exceptions, depending upon the observer).

Show Observing List Only—An “Observing List” is a special type of file used by
MegaStar to store a list of objects which you have compiled. This is described in Sec-
tion 10.4 on page 94. This option will plot only the DSOs in your Observing List.
This enables you see your targets without cluttering the field with extraneous objects.
Since you can create multiple Observing Lists, a Browse button is provided for
selecting the list you want to use.

Show Single Target Object Only—This will limit the display to one single selected
DSO, regardless of the field size or filter settings. You may find this feature useful if
you are using MegaStar at the telescope. At any field size, the chart will not be clut-
tered with other objects. To select a target object, locate (or left click) a DSO to dis-
play its data box. Then right click on the data box to display a context menu. One of
the menu selections will be “Select for Single DSO.” That object will then become
the “target” object when this option is activated. You can change the target DSO as
often as you want.

You will probably find that this feature is most useful when you can quickly tog-
gle between Single Object Mode and normal mode. This can be accomplished by set-
ting a hot key to toggle between the two modes, or by using the toolbar button for this
function.

6.1.1 Auto Filter Mode

The left side of the dialog box provides some filtering options for the Primary
Database.

If we always plotted the entire DSO database, large fields would be hopelessly
overcrowded with objects and the charts would be unreadable. This is exactly what
the Show Full Database option will do, and it should only be used for very special
purposes. For example, you may want to depict the “zone of avoidance” in the Milky
Way, or show the distribution of planetary nebulae in the sky. Note: Even when
“Show Full Database” is selected, the other filtering options (magnitude, type and
catalog) will still be applied.

Normally, you will want to select Auto Filter mode. This will automatically
adjust the number of objects that are plotted based on the field size. When a large
field (say, 80° or larger) is displayed, only the brightest and most prominent DSOs
will be plotted (such as Messier objects). As you zoom in to smaller fields, fainter
objects can be displayed without overcrowding the field. But filtering the database by
magnitude alone is not really acceptable, since some “important” objects do not have
a magnitude value in the database (particularly nebulae). Also, most large, faint
objects are best depicted in a large field (for example, Barnard’s Loop). Plotting only
the brightest DSOs when the field is large would prevent some desired objects from
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being displayed. To solve this problem, and increase MegaStar’s flexibility, the fol-
lowing method for depopulating the database in Auto Filter mode was devised:
MegaStar defines 8 field size thresholds:

1: <5° 5: <40°
2: <8° 6: <60°
3: <12° 7: <80°
4: <20° 8: Any Field Size

Each object in the DSO database is assigned a number from 1 to 8, which determines
when that object will get displayed. For example, if an object has a threshold value of
5, then it will be displayed whenever the field size is less than or equal to 40 degrees
(this is the field size cutoff for threshold 5). An object with a value of 1 will only be
displayed if the field is 5 degrees or smaller. Zero is also a valid threshold assign-
ment, and in that case the object will never be displayed, regardless of the field size.
This is the mechanism for “deleting” an object from the database.

6.1.2 Changing a DSO’s Auto Filter Threshold

MegaStar allows you to change the assigned threshold value for an object. Sup-
pose you have a favorite object, and you want it to always be displayed at any field
size. But it currently only has a threshold value of “4” in the database, so it only gets
plotted when the field size is less than 20°. What you need to do is change that thresh-
old to “8”. Here's how:

Left click on the object to display its data box. Then right click on the data box to

® X

NGC 4565

ﬂ%&é 12750 . Auto Filter Mode Display Threshald Include this objectin

CEEE 1-29_'1 1] (maximum field size to display object) the following group(s):

PGC 42038 Yehe R I™ Herschel 400

Galaxy 1 500

RA: 12h 36m 21 .55 2 & om ™ Herschel 400 Il

39'33 *1205; 59'07" 3 e 1200 I™ Herschel 2500
ag: 10 )

S.B. 131 4 ¢ 2000 ™ User Group 1

B:\E,l, :?'84 5 C 4000 ™ User Group 2

Size: 15.9'%1.8' 6 € 60.00 I~ User Group 3

Class: SA(s)b? sp 7 C 8000

PA: 136

Inclination: 7 B

RV +1181 0 c c ]

Source: RC3 * ance

Alt: 73.1°, Az 9 Thumbnail Image
Transit: 23:18 Add to Observing List

Rise: 16:08 N
Set 06:25 Selectfor Single DSO

display the context menu, and choose “Properties.”

In the Properties dialog box, you can select the
desired Display Threshold, assigning it any value
from 0 (effectively deleting it) to 8 (making it always
visible at any field size). In addition, you can assign that object to any (or all) of the
three Herschel groups or the three user-defined groups (described in the next Sec-
tion).

The field sizes which are assigned to the threshold values 1 through 8 can also be
modified. Suppose you want objects with a threshold of 1 to only be displayed if the

Copy
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field is 4 degrees or smaller (instead of 5 degrees). Click the Set Thresholds button
in the DSO Database Options dialog box. Then enter the desired field sizes for the
various threshold values.

6.1.3 DSO Groups

Another DSO filter option is to limit the display to one or more Groups.
MegaStar supplies three predefined Groups: Herschel 400, Herschel 400 II and Her-
schel 2500. These are observing programs from the Astronomical League. When the
Show Group(s) Only option is selected in the DSO Database Options dialog box,
you can choose which Group(s) to display. Only those objects which are contained in
those Groups will be plotted.

There are also three user-definable Groups, for which you can select your own
objects. The DSO Properties dialog box described in the previous section will let you
change the Group membership of an object.

The DSO Database Options

DSO Group Utilities

dialog box has a Groups button,
. . 1. Listthe objects in the Delete Group Restore Group to
which provides some utility func- Group(s) selected below s dfoul contents
. . . Herschel 400
tions for manipulating Groups. ™ Herschel 400 e Herschel 400
. . erschel
The List Objects button will dis- [Herchel 400 | et | Herschel 4011
P I™Herschel 2600 Herschel 2500
play a listing of the contents of I —— Herschel 2500
selected Groups. You can delete I UserGroup 2 _UserGrowpt | Any changes you
may have made to
the contents of a Group, or restore L 0==rCues HesiGiouel2 aGroupwillbe st
the Herschel Groups to their origi- LstObjects | UserGraup3_|
nal default contents.

6.2 Filter by Type
Select the types of deep sky objects that you want to

dlSplEly. v Galaxy ¥ Knotin Galaxy
“Group Marker” is not an actual object type. | F DouwbleGalwy BrightNebula
This is a circle used to indicate an object grouping, L hitple Geloy SEE Dark hebula
. IV Galaxy Cluster I Quasar
such as a Hickson galaxy group. = (Globuler Cluster 7| Fasio Source
This dialog box also provides a “master switch” % Open Cluster W X-Ray Source
to control the display of DSOs. Clicking “Hide All dEemeiEn e
” . . . ¥ Planetary IV Non-Existent
DSOs” will suppress the display of DSOs, withou'| ¢ qq e
a.lterlng any of the individual type-filtering selec- isclacsfied NG/ 10 Objects
tions. ¥ Asterism ¥ Double Star
Note that the Single, Double and Triple Star ¥ Single Star W Triple Star

types refer to NGC and IC objects which were at one
time misclassified as galaxies, nebulae, etc. Turning
Double Stars off in this dialog box will not affect the
display of true double stars from the Washington
Catalog.

I~ Hide AllDSOs {Primary and Auxiliary) |

Aton | aiorr [[f Cancel |
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6.3 Magnitude Filter
Use this function to filter

DSOs by magnltUde' The Suppress If Magnitude Is Unknown Bright Limit IUU—
faint limit can be selected F Gelexy I Bright Nebula L
by Chcking on one Of the I~ Galaxy Cluster I~ Dark Nebula Feint timit
1 ded or ™ Globular I~ Quasar C100 @125 180 178
prESEt . values prOV% ’ I~ Open Cluster ™ Radio Source €105 €130 C165 €180
by typing the value into the I ClusterNebua I XPRaySouwce || 110 €135 €180 €185
text box. The bright limit ™ Planetary ™ Asterism CNTSE 1400 CHESE O30
must be typed in. I SNR I Unknown C120 €145 C 170 C 250
™ Knatin Galaxy I~ Non-Existent
YOU can alSO Choose to Al Nere Magnitude step for making incremental
Suppress the dlsplay Of : changes to mag limit using toolbar
Note: Nearly all SNRs and nebulae in
objects that have an the database have unknown magnitudes. b5
unknown magnitude. ok | cocel |
There are hot key and

toolbar commands  for

adjusting the DSO faint magnitude limit. This dialog box provides a setting for the
increment that these commands will use when increasing or decreasing the magnitude
limit.

6.4 Catalog Filter
This function filters DSO

1 1 Berkel HE0B LDN PGC uGec
Ob]eCtS by Catalog dESlg_ 2Mass-GC Bijv:k:‘r/\ H86 Leol I Pismis UKS
: 3C Bl Haffr LH PK um
natlon- 4c Bnacr:wcl.lom H:rge’ Liller PNG Upgren
. . 18Z BolD H: d Ling: Py Vand rt
nghllght the Catalogs 12w 33\ HZZ?;N L:nnd;nav P\%Wa o
28Z BRHT Henize Longmore Qs0s VdBergh
which you want MegaStar 220 Bruck Hickson o Radio Vbt
3ZW BS95 Hoag Lynga RCW vdB
I, 1 410 c H .ﬂ_ Roslund Vv
to 'gnore for dlsplaY' TO 5ZW Cannon Hggg Maffei RE:r‘;EhI Vyssotsky
e BN CCs8s HSE66 Mark: 873 Wein
choose the SPElelC CatalOg 7270 Ced Hubble M:;earnan Sanduleak \Wosterang
. . . Eras CGCG HW MCG SBS WGT1
designations which you | cr ic Weloti Shane wiray
. . ABELL Czernik Iras Menzel Shapley X (hray)
want to activate, click the ACH DDO Jonck Merrill Sharpless Other
A1l OFF” b 4 dth AGCS Dijorg Jones Messier sL
utton) an t en AGC DoDz Kara Minkowski SSWZ94
AM Do Kaz Nassau Steph
“«. 3 3 » 3 AND I, I 1L IV E Kemble NBol Stock
unhighlight” the desired | feommous  es0 b oo :
Tene . el - M A
entrles. ThOSe Wthh dare Arakelian Fomax Kohoutek Pal Tol
. . . Arp Globular French Kron Peim-Batiz Tombaugh
not hlghhghted will be Arp Galaxy Frolov KUG Peim-Cost Ton
Barnard G L61 Pease Trumpler
- Basel Gum LBN Perek UGCA
displayable. To ignore spe
cific catalogs, click the aLon | ALOFE | ok | CANCEL

“All On” button and then
select those entries which you do not want to see displayed.

For example, if you want to display only objects which have a Markarian desig-
nation, you would click the “All Off” button, and then click “Markarian” to make it
the only active catalog.

Note: If any of any of an object’s alternate catalog designations are activated,
then that object will still be displayed. For example, if you have turned “Arp” off and
“NGC” on, and an object has both an NGC and an Arp number, then that object will
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still be displayed.

Note that this function treats the MAC catalog as a special case. The MAC is a
large database of very faint galaxies, and many users will not want to display this
data. As described in Section 2.3.7 on page 13, this catalog can be activated from the
Database Options dialog box. If the MAC catalog has not been previously loaded, the
“All On” button will not automatically activate it. However, you can manually click
on the MAC entry to activate it.

The first entry in the catalog list is “?,” and refers to objects which do not have a
common catalog designation. For example, there are several disconnected wisps of
nebulosity in the Veil Nebula complex which are only designated with a “?” in
MegaStar.

The last entry in the list is “Other.” This refers to objects which have a name, but
are not included in any common catalog. It also refers to very small catalogs which
contain only a couple of objects. Rather than give these a separate entry in the list,
they are included under “Other.” Some examples are: LMC, SMC, Pyxis Cluster, Eri-
danus Cluster and Hyades. Refer to Appendix B on page 125 for a complete list.

6.5 Label Options
DSOs can be labeled

with their deslgnatlon ¥ Display Designation Labels Select Object Types To Label
and/or magnitude. If _ . oty o G
™ Display Magnitude Labels
both are tumed on the ¥ Double Galaxy ¥ Dark Nebula
. . ’ ¥ Label Only Selected Magnitude Range ¥ Multiple Galaxy ¥ Quasar
magnltude will be Brightest Faintest IV Galaxy Cluster v Radio Source
appended to the desig_ 0.0 9.0 ¥ Glohular Cluster ¥ %-Ray Source
nation Ma Hitudes are ¥ Open Cluster ¥ Unknown
. g I™ Hide Label If Magnitude Unknown ¥ Cluster+Nebula ¥ Non-Existent
tO. the near.est ten.th’ I Hide Label f Size Unknown ¥ [ Plenetary o iz
with the decimal point ¥ SNR W Single Ster
. _ ¥ Knotin Galaxy v Double Star
Omltted (14fz - 142) ¥ Space between catalog name and number ¥ Triple Star
Crowded fields can
. Use & Mixed-case ¢ Upper-case AllON All OFF
make labels difficult
to read, as they tend to Cancel

overlap each other.
This can be alleviated somewhat with the use of the label filters provided.

Two options are provided to modify the format of the labels. You can choose
whether or not to put a space between the catalog name and the number, and you can
choose mixed- or upper-case. The object “Minkowski 1-71” can therefore be labeled
“MINK1-71”, “Mink1-71”, “MINK 1-71”, or “Mink 1-71”. If you are using a very
small font for printing, upper-case text may make the labels more readable.

6.6 Select Symbols

This is identical to the “Symbols & Lines” function in the “Options” menu. It has
been duplicated in the DSOs menu for convenience. Refer to 11.2 on page 100 for a
description of this function.
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6.7 RC3 Scaling
The values for the sizes of galaxies in the Third Reference Cat- [RC3 Scale Factor ||| |

RC3 Scale Factor
alog of Bright Galaxies (RC3) are referenced to a surface

brightness of 25.0 B-mag per square arcsecond. In many cases, [0
the resulting dimensions are quite a bit larger than what can be c10 80
imaged by amateur equipment, even CCDs. It is certainly % €35

beyond what can normally be observed visually. If you are €80  ©.70
using charts or the screen display to correlate against photc & 8  C 85
graphs or CCD images, you can use this option to help reduce Factorto reduce the
the disparity in some of the galaxy sizes. size of AC3 galaxies

If a factor of 0.8 is selected, RC3 galaxy dimensions will ezl |
be multiplied by 0.8. Only galaxies from the RC3 catalog will
be affected by this function.

This will only affect the size of the symbol displayed on the screen or printed
chart. The data box and other data listings will still report the original RC3 size.

6.8 Screen Listing

This will display a tabular list of all the deep sky objects appearing in the currently
displayed field. The list is presented in a scrollable window. This window contains a
number of buttons for performing various operations on the list. Refer to Section 10.5
on page 95 for a description of the Data Listing Window and the options available.

This function provides a convenient means of generating object lists to accom-
pany finder charts. But unless you use the “Preserve Aspect” option when printing
charts, the list may not contain all of the objects on the chart. Without the “Preserve
Aspect” option, the field size of the printed chart may be somewhat larger than the
field on the screen.

6.9 DSO Database Utility

Exit Filters Primary DB Auxiliary DB Groups

This provides functions for listing, creating and modifying DSO data. A new window
will appear, having its own set of menus. You can keep the DSO Utility window
throughout your MegaStar session, treating it as if it were a separate application. It

can be resized or minimized.

6.9.1 Generating Object Lists

You can view lists of objects from either the Primary or Auxiliary databases. The
Primary database will include the MAC objects if they have been activated for dis-
play.

Note: There is a limit of 5,000 objects that can be listed by the DSO Database
Utility.
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Before you generate a list, you should first set the desired filtering parameters.
Probably the best way to explain the operation of this feature is by showing an exam-
ple. Suppose you wanted to make a list of all Minkowski planetary nebulae in
MegaStar’s database that are 20 arc-sec in diameter or larger, between 16h and 19h
RA, and north of -30° Declination. You would proceed as follows:

Choose the Filters | Limits
menu to display the dialog box for

entering various filtering parameters. o R
[ b2
. 'You wguld enter “20.0 for. the [ wg T wmi-ms T
minimum size (as shown), making
sure that the “arc-sec” button is | [ Se 200 {00-9999.8)  |9999.9 T
selected for the size units. SizelnisH JorcuninMR" Jocse0
Since we are not interested in fil- himls hImis
. X « ' r Ra [is00 fis 0o
tering by magnitude, the “Ignore” box
has been checked for that parameter. fdme fdms
i I Dec [3000 [+90 0 0
The Ignore option can be useful for
temporarily disabling a search crite- Cancel

rion without having to alter the corre-
sponding settings, which you may want to keep.

Notice also the “Include if Unknown” options for magnitude and size. You may
want to filter a search by magnitude, yet include in the list those objects that have an
unlisted magnitude.

Finally, the appropriate values are entered for the RA and Dec range of interest.
You should always limit the RA to only the range in which you are interested. This
will reduce the amount of data which must be read, and will speed up the listing pro-
cess.

The next step is to limit the search to planetary nebulae. If you choose Filters |
Types from the menu, a dialog box is displayed for selecting the object types of inter-
est. In this case, only “Planetary” has been selected.

Finally, choose Filters | Catalogs to display a
dialog box containing a list of all the catalog desig- I Golony | Knotin Golay
nations in the database. If you want to limit the | r pouleGaisyy I BrightNebula
search to just a few catalogs, choose the “All Off” I™ Muliple Galaxy I~ Dark Nebula
button, and then select those entries you want to | [ GelesGuster T Guaser
. . . . . I Globular Cluster ™ Radio Source
include (in this case, Minkowski).

[~ Open Cluster ™ X-Ray Source
A fourth filter option is provided: Constella- | r CustersNebula I Unknown

tion. In this example, we are not interested in filter- I Planetary I™ Naon-Existent

ing the list by constellation. I~ SNR I~ Group Marker
All of the filter parameters have now been set, Misclassified NGC / IC Objects

and the list can be generated. Choose Primary DB, W A5 ™ Double Ster

and select List Objects. The following output win- L iSinge Sty i

dow will be displayed: won | o [ —

The Intuitive Sky Atlas for Windows



58 MegaStar 5

DSO List: 5 objects [x]
Minkowski 2-9 PK 10+18.2 PNG 10.8+18.0
Plan 13.2i 50.0x20.0" 15.6 ?2+6 STE 17 05 37.9 -10 08 32

Minkowski 4-9 Sanduleak 3-125 PK 24+5.1 PNG 24.2+5.9
Plan 16.0p 54.0" 20.3 4 STE 18 14 18.3 -04 59 22

Minkowski 1-55 Henize 2-414 PK 11-6.1 ESO 591-10 PHG 11.7-6.6
Plan 25.0" 13.9 STE 18 36 33.8 -21 49 03

Minkowski 1-64 PK 64+15.1 PNG 64.9+15.5
Plan 12.8p 24.0" - 4 STE 18 50 02.3 +35 14 33

Minkowski 4-11 Sanduleak 2-373 PK 24-5.1 PNG 24.2-5.2
Plan 14.9p 21.0" 18.7 2 STE 18 54 17.7 -10 05 10

Flag UnFlag [~ Plot These D30s Only Print I Get Obs List | {"Locate |

Flagged Color | Select Font I Clipboard I Save Obs List | Close |

There are a number of things that you can do with this list. For example, you can
locate any entry by double-clicking on that line (or highlight the line and click the
“Locate” button). For a complete description of all the options available in the Data
Listing Window, refer to Section 10.5 on page 95.

To list objects in an Auxiliary database, you would choose Auxiliary DB | Fil-
tered List. The Auxiliary DB | List All Objects function will not perform any filter-
ing, regardless of any filter settings you have made.

6.9.2 Modifying Data

Both the Primary DB and Auxiliary DB menus have a Modify Object function. This
will display a dialog box which asks you to enter the designation of the object you
wish to modify. You must enter a catalog designation, not a common name. If the
object is found in the database, the data modification dialog box will be displayed.

For the Primary data, you cannot modify or add designations, and you cannot
change the coordinates. The text entry boxes for those items will be disabled. All
other data fields can be modified.

You cannot modify or add quasars in this release.

Note that any data items which are not applicable to the object type will be dis-
abled.

Here are some guidelines for entering data:

Major/Minor Axis—The valid range is 0.1 to 9999.9. Blank out the field to
denote an unknown size. If the Minor Axis is blank, the object is considered
to be circular. Be sure that the units (arc-min or arc-sec) are selected prop-
erly.

Magnitude—The valid range is 0.1 to 25.0. Blank out the field to set the magni-
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tude to “unknown.” Be sure to select the appropriate value for the type of
magnitude you are entering: (V)isual, (B)lue, (P)hotographic, or (?) if the
magnitude system is not known.

Desc/Class—This field is free-format: you can enter any text you wish, up to 15
characters.

Pos. Angle—The valid range is 0 to 179. Blank out the field to denote an
unknown value. P.A. is measured in degrees, from north to east.

Cen. Star Mag—(Magnitude of Central Star)—The valid range is 0.1 to 25.0.
Blank out the field to indicate an unknown magnitude.

# Stars—(Number of Stars)—The valid range is 1 to 16383. Blank out the field
to set the value to “unknown”.

# Galaxies—(Number of Galaxies)—The valid range is 1 to 16383. Blank out
the field to set the value to “unknown”.

S.B.—(Surface Brightness)—The valid range is 0.1 to 25.0. Blank out the field
to indicate an unknown value.

6.9.3 Adding Objects

You can add your own DSOs to MegaStar using the Auxiliary Database. If you are
creating a new Auxiliary file, choose Auxiliary DB | Create New File and enter a

file name in the dialog box. If you want to add objects to an existing file, choose Aux-
iliary DB | Select Existing File. You only need to select a file once. All subsequent
add operations will append objects to that file.

After you have selected the file, choose Auxiliary DB | Add Object. A data
entry dialog box will be displayed. This is the same as the dialog used for modifying
objects, except that the fields will initially be blank (except for the coordinates and
object type). The coordinates are initialized to the current coordinates in MegaStar’s
Readout Bar. So if you click the spot on the field where you want to add an object, the
coordinates will be automatically set to that location.

You can create as many different Auxiliary DSO files as you want. However,
only one file can be activated for display at any given time. Note that when you create
a new Auxiliary file using the Create New File function, that file will then become
the active file for display.

Once you have created one or more Auxiliary files, you can use the List
Objects, Modify Object and Delete Object functions. When listing Auxiliary DSOs,
any filters that may have been set in the “Catalogs” menu will be ignored. The Delete
and Modify functions will prompt you to enter the name of the object. As with the
“Locate” function, the text you enter is not case-sensitive, and blank spaces are
ignored.
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6.10 DSO Toolbar

DSOs

‘ [ X]
[o][=]SII=lEA=E pe]beul b

abcdef gh i j Kk

a. Show/Hide Primary DSOs, including MAC, if activated (6.1).

b. Show/Hide Auxiliary data (6.1).

c. Show a listing of all DSOs in the current field (6.8).
d. Show Observing List DSOs only (6.1).

e. Show single target DSO only (6.1).

f. Display DSO Database Options dialog box (6.1).

g. Show/hide DSO designation labels (6.5).

h. Show/hide DSO magnitude labels (6.5).

i. Increase DSO magnitude filter limit (6.3).

j. Decrease DSO magnitude filter limit (6.3).

k. Set magnitude filter to auto mode (6.3).
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| File “iew Stars DSOs [ SolarSys Field Owverlays Database Options Scope Help
Select/ Compute Ohjects...
Locate Solar System Object...
Track Options / Locate Track...

Filters...
Label Options...
Animation Parameters...

Compute All Comet Positions
List / Locate Comets...

Create Comet Track...

Comet Elements 4

Compute All Asteroid Positions
Locate Asteroid By Name...

List / Locate Asteroids...

Create Asteroid Track...

Select or Filter Asteroid File...
Asteroid Elements 4

Show Comets
Show Asteroids
Show Tracks

7.1 General Comments

Before plotting solar system objects, enter the latitude and longitude of your observ-
ing site (using “Options | Location” in MegaStar’s main menu). A reference time
should also be set (“Options | Set Date/Time”). This reference time can be either the
system clock of the PC, or a fixed time that you specify. This is the time which is dis-
played in the caption bar of the MegaStar window.

Each time MegaStar is launched, the planet and comet positions will be re-com-
puted using the reference time. If a static reference time has been selected, then the
positions will not change from the previous session. If the PC system clock is used,
the positions will be automatically computed for the current PC time.

There are two ways that MegaStar can plot solar system objects: As single
points at a specified reference time, or as tracks. Tracks consist of multiple points
having a selectable starting time and time interval. Note that the time reference for
tracks is completely independent of the “reference time” used for single points.

MegaStar is capable of producing fairly accurate plots of comets and asteroids.
These positions are topocentric, and are corrected for both light time and parallax.
While the accuracy of asteroid positions will usually be sufficient to locate the object,
it is not adequate for any kind of astrometry or other position-critical applications,
such as occultation predictions.

Also, the accuracy obtained for comets and asteroids will only be as good as the
orbital elements that are used. No perturbation factors are applied in the computa-
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Matthew Delevoryas has had a long-term interest in celestial mechanics and planetary motion. He
provided significant assistance in this area for this release of MegaStar and plans to assist with many
new features in the future. These will be included with intermediate upgrades that will made available
over the web at www.willbell.com to registered users. Matthew is shown here with his pride and joy,
one of the most optically perfect Celestron 8 ever made which with his keen eyeseight has allowed
him to see many of the Mitchell Annonomous Galaxies.
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tions, so you should use osculating elements that are as close to the epoch of plotting
as possible. Elements will only be accurate for a limited time (sometimes only for
weeks in the case of comets). Links for downloading new comet and asteroid ele-
ments can be found on the Willman-Bell, Inc., web site (http://www.willbell.com).
MegaStar supports two sources of asteroid orbital elements: Lowell Observatory and
the Minor Planet Center (MPC). Both of these sources provide element data in a for-
mat which is directly compatible with MegaStar.

The sun, moon and planet positions are not rigorously computed, and the accu-
racy should not be relied upon to be better than about 15 or 20 arcsec.

Note also that the parallactic angle of the moon is not represented in MegaStar.
The moon is always plotted with the axis in a north-south orientation.

You can left-click on solar system objects to display a data box containing infor-
mation about the object. The altitude, azimuth, and rise/set/transit times that appear in
these data boxes are referenced to the date and time for which the object was plotted.

7.2 Select / Compute Objects
This dialog box performs the follow-

. . Show Single Points Show Tracks
ing functions:
Select obiects to displ ¥ Sun ¥ Planets ™ Sun ™ Jupiter
L]
elect objec S '0 isplay. V¥ Moon I~ Satellites I Moon I"Setum
» Compute positions. I Comets ™ Mercuy I Uranus
* Create tracks. = — ws e
mpute Positions I Mars I Pluto
* View ephemerides.
* Set reference time. PP
. N Comet Eph id
* Select asteroid file. TR
Planet Ephemerides
I Asteroids [ ———
. . onne anet Points
The left half of the dialog box is e
devoted to single-point operations, W COREI R E S

and the rlght half to track Operations MegaStar's current "reference" Create Comet Track
: date and time will be used for
Several Of the functions included computing asteroid "single points". Create Asteroid Track
in this dialog box are identical to func-
tions in the SolarSys menu, and are
duplicated here for your convenience.
To avoid repeating the same description twice, you will be referred to the appropriate

section for those functions.

Cancel I ™ Connect Track Points

7.2.1 Single-point functions

Check boxes are provided for selecting which objects you want to display.

The Compute Positions button in the top section of the dialog box will compute
all sun, moon planet and comet positions, using the current setting of the reference
date and time.

The Planet Ephemerides button will display a Notepad window containing
planetary data. Using the built-in functions of Notepad, you can then save this infor-
mation to a file, copy it to the clipboard, or print it.

The Intuitive Sky Atlas for Windows



64 MegaStar 5

& ephem tt - Notepad S [=] B3

File Edit Search Help

Local Time: Dec 12, 2001 11:31pm UT: Dec 13 5:31 Al
RA Dec Mag Diam Il11 E EarthD SunD

(km/AU) (AU)

Sun

17 21 54.9 -23 09 03 -- 32.5" -- === 0.98 ===

Moon

15 58 30.5 -18 18 o4 -- 31.0° 3 20.3 379559 0.98

Mercury

17 41 49.0 -25 62 09 -0.9 4.7 99 4.9 1.43 0.46

Uenus

16 48 42.2 -22 04 50 -3.9 9.9" 99 7.7 1.69 0.73

Mars

22 21 52.1 -11 22 44 0.6 6.9" 87 71.9 1.36 1.4

Jupiter

06 56 47.1 +22 45 21 -2.7 46.5" 100 158.2 4.24 5.16

Saturn

04 37 25.2 +20 12 30 0.4 20.4" 100 169.3 8.10 9.06

Uranus

21 37 07.6 -14 57 14 5.9 3.4" 100 60.4 20.45 19.99

Neptune

20 36 46.2 -18 27 37 8.0 2.2" 100 45.6 30.78 30.10 |

Pluto

17 00 36.4 -12 5516 13.9 1.0" 99 11.4 31.42 30.45 <

The Comet Ephemerides button will produce a similar window for comets.

The Compute Positions button in the asteroid section will compute the positions
of all active asteroids for the current reference date and time.

The Select Asteroid File button will display a dialog box for selecting the aster-
oid file and the number of active asteroids. This is identical to the “Select or Filter
Asteroid File” menu function, which is described in Section 7.17 on page 72.

The Set Date/Time button displays a dialog box for selecting the date and time
used in the “Compute Position” computations. This is identical to the “Set
Date/Time” function in MegaStar’s Options menu, which is described in Section 11.8
on page 102.

7.2.2 Track functions

Check boxes are provided for selecting which tracks you want to display. “All” and
“None” buttons are provided for quickly clearing or setting the planet selections.
There are also check boxes for choosing whether to draw connecting lines between
planet or comet/asteroid track points.

The Create Planet
. ompute un oon ane racks
Tracks button displays a -

dialog box for entering the Starting Date / Time Number of points (1...100)
track parameters: Im: F m B d |23“ IUUm sm [
» Starting data/time Moan [0
« Number of tracks. Oleshim @l Planets [
* Time interval - Reference Time | Time interval between points
between points litclizeio) T days  hours
Note that the number _,y simf2 o
of points and time interval Moon [T [0

are set independently for Compute Tracks | _Cancel | Planets [5 0
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the sun, moon and planets. Note also that the number of points can be set to “1.” This
provides a way to plot a single point for a time other than the reference time used in
the normal single-point computations.

After you have entered your parameters, click the Compute Tracks button.

The Create Comet Track and Create Asteroid Track buttons display dialog
boxes for entering the track parameters. These are identical to the functions that are
available in the main SolarSys menu. Refer to Section 7.10 on page 69 and Section
7.16 on page 72 for details on creating comet and asteroid tracks.

7.3 Locate Solar System Object

This dialog box lets you locate a solar system
object, either as a single point or a track. For
the sun, moon and planets, double-click on
the single point or track entry you wish to
locate, or highlight it and click the Locate
button.

The List/Locate Comet, Locate Aster-
oid and List/Locate Asteroid buttons will
display dialog boxes for locating comets and
asteroids. These are identical to the corre-
sponding menu functions described in Section
7.9 on page 69, Section 7.14 on page 71 and
Section 7.15 on page 71, respectively.

The Comet/Astrd Track button is iden-
tical to the “Track Options/Locate Track”
menu function, described in the next section.

Locate Solar System Object [ x]

Single Point Track

Sun -
Moon
Mercury

Locate

Locate Comet
Locate Asteraid

List / Locate Asteroid I

Close

Locate

Object can also be
located by double-
clicking on the entry.

Comet/Astrd Track

7.4 Track Options / Locate Track

This dialog box performs various opera- [cooq
. . M IV Connect Track Paints
tions on comet and asteroid tracks. The I—‘

buttons on the right side of the dialog box AllTracks

are divided into two groups. The upper
group performs operations on all the
tracks. The lower group operates on a sin-
gle selected track (the one that is cur-
rently highlighted in the list).

To locate a track, double-click the
desired entry.

A check box is provided for choos-
ing whether to draw connecting lines
between track points.

Single-click to selecttrack.
Double-click to locate track.

SetNew Start Date
Remove
View Ephemerides

SINGLE Track

Locate
SetNew Start Date
Remove
View Ephemeris

Close
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The Set New Start Date buttons allow you to modify the starting date and time
of the track(s). All positions will be recalculated using the new starting time that you
enter in the dialog box that appears. The number of track points and time interval will
not be changed.

The Remove buttons will delete tracks.

The View Ephemerides buttons will display a Notepad window containing
information about the track points:

& ephem .t - Notepad S [=] B3
File Edit Search Help

Local Time U.T. RA Dec Mag E.D. S.D. E =
Uesta (4)
2001 Dec 7 11:33a Dec 7 17:33 04 08 40.9 +14 04 36 6.6 1.61 2.57 165.5
2001 Dec 8 11:33a Dec 8 17:33 ©4 O7 39.7 +14 04 50 6.7 1.61 2.57 164.4
2001 Dec 9 11:33a Dec 9 17:33 04 06 39.3 +14 05 09 6.7 1.61 2.57 163.3
2001 Dec 10 11:33a Dec 10 17:33 ©4 05 39.8 +14 05 33 6.7 1.62 2.57 162.2
2001 Dec 11 11:33a Dec 11 17:33 04 04 41.2 +14 06 63 6.7 1.62 2.57 161.1
2001 Dec 12 11:33a Dec 12 17:33 ©4 ©3 43.6 +14 06 37 6.7 1.63 2.57 159.9
2001 Dec 13 11:33a Dec 13 17:33 04 02 47.0 +14 07 16 6.8 1.63 2.57 158.7
2001 Dec 14 11:33a Dec 14 17:33 04 01 51.6 +14 08 00 6.8 1.64 2.57 157.6
2001 Dec 15 11:33a Dec 15 17:33 ©4 00 57.4 +14 08 50 6.8 1.64 2.57 156.4
2001 Dec 16 11:33a Dec 16 17:33 04 00 O4.4 +14 09 45 6.8 1.65 2.57 155.2 L,

* Local and Universal Time (U.T.)
* RA and Dec

* Magnitude

» Earth Distance (E.D.)

* Sun Distance (S.D.)

+ Elongation from the Sun (E)

7.5 Filters
Faint limit magnitude filters can

be set for comets and asteroids. Comets I~ Plot any known magnitude

There are also OptiOHS to sup- FaintMag Limit [16.0 I~ Suppress if magnitude is unknown

press the display of objects hav-

N . Asteraids ™ Plot any known magnitude

ing unknown magnitudes and to _ .

dlsplay all ObjeCtS which have FaintMag Limit |14.0 IV Suppress if magnitude is unknown

any known magnitude. The lat- Additional filters for Lowell asteroid elements only

ter OptiOIl Wlll override any faint MPC Critical Planet Crosser Lowell Program Survey

limit which 4 in th (Code 4) (Code 1) (Code ) (Code 3)

imit which was entered in the = p—_ — —EE

text box. rz r Amars ra T
There are some additional r3 I Mars r8 riT2

filtering options for asteroids: F 4 : TG ": ! ":T'3

.. 5 Perih < 1.0167 AU B UCAS
MPC Critical, Planet Crossers, = —
Lowell Observing Program, and r 7

Survey. These filters are only
valid if you are llSillg the Low- Filter Asteroid File | OK | Cancel |

ell asteroid data (as opposed to
the MPC data). Refer to the file “astrddoc.txt” in the \docs directory of the CD-ROM
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for an explanation of the codes used in this dialog box. Note that if multiple filters are
selected, an asteroid only needs to match one of the filters (along with the magnitude
filter) in order to be displayed.

The Filter Asteroid File button will display a dialog box for creating a subset of
the main asteroid data file, based on various filtering criteria. This is identical to the
Create Filtered Subset button in the “Select or Filter Asteroid File” menu function.
Refer to Section 7.17 on page 72 for a description of this function.

7.6 Label Options

Solar system object labels can consist
Of any Combination Of name date tlme Single Points / Track Endpoints Interior Track Points
) )

. . v N ™ Magnitud ™ N ™ Magnitud
and magnitude. Click the check boxes | = ™ Sanie o Sanes
™ Number (Asteraids only) ™ Number (Asteraids only)

to SEIeCt the dESirEd Components fOr the I~ Prov. Name (Comets only) I~ Prav. Name {Comets only)
label.

Date Time Date Time
The section on the left side of the ~None  © None Sn | G
dialog box will apply to single point | ymd @ LocalTime | | € ymd € Local Time
and track endpoint labels. e CuT Oymdad OUT
“ md Cmd
The section on the right side of the | ~ 44 % O
dialog box applies only to interior | Jp.un £ 4D.(UT)

points of tracks. It may be useful to
choose different labeling options for
interior points than for endpoints. For
example, if a track is plotted at 1-day
intervals, you may want to label the name, date and time only at the endpoints. But
for the interior points, label only the month and day (since the time will be the same
for every point).

When setting the labeling options, make sure that the Show Labels box is
checked. If it is not, then no labels will appear, regardless of which components are
turned on. This “master switch” for displaying labels is useful if you want to quickly
turn the labels off temporarily, without affecting your normal label configuration. If
you have assigned a hot key to this function, then you can quickly toggle the labels on
and off.

¥ Show Labels (must be selected for labels to be displayed)

Cancel I

7.7 Animation Parameters

Animation enables you to view the apparent motion of solar system objects. You can
also view the apparent motion of the sky itself. This dialog box is only for setting cer-
tain options, such as the starting date/time and the time interval between animation
steps. The actual activation and control of animations can only be performed using

the Animation Toolbar or by using hot keys. There are no menu items for animation
control. To show the Animation Toolbar, go to the “View | Select Toolbars” menu and
put a checkmark in the “Animation” option. Then make sure that the “View | Show
Toolbars” menu option is checked.
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7.7.1 Animation Toolbar

Animation

[ x]
W m[r[m]| ]  tow |a|v]| ot |@|L]

abocde f g h i j k I m

a. Run Backward. Runs the animation backward in time. The animation will con-
tinue until you stop it with the “stop” button.
b. Step Backward. Steps the animation one time interval backward.
c. Stop Animation.
d. Step Forward. Steps the animation one time interval forward.
e. Run Forward. Runs the animation forward in time. The animation will continue
until you stop it with the “stop” button.
f. Reset Time. This only applies to the “Run Forward” and “Run Backward” opera-
tions. The time will be reset to the time at the start of the animation. Any displayed
trails will be removed, and objects will be restored to their original positions
g. Show/Select Time Step Interval. Clicking this button will display a dialog box for
entering the time interval.
h. Increase Step. Increases the time step interval. There is a predefined list of time
steps, and this will go to the next higher step. The sequence is: 1 min, 2 min, 5 min,
10 min, 30 min, 1 hr, 2 hr, 6 hr, 12 hr, 1 day, 2 days, 5 days, 10 days, 15 days, 30 days,
60 days, 100 days and 180 days.
i. Decrease Step. Decreases the time step interval, using the same sequence as
described above.
j. Animation Parameters. Displays the Animation Parameters dialog box. You can
select the animation mode, time step interval, and the starting date/time.
k. Show/Hide Trails. Toggles the “Show Trails” option on or off. If Show Trails is
turned on, then all plotted positions will be retained throughout the animation. Other-
wise, only the most current position of the object will be displayed (the previous posi-
tion will be erased each time the step is advanced).
1. Animation Mode. This will toggle between animating solar system objects and
animating the sky.
m. Lock On Object. This only applies if the animation mode is set to “Solar Sys-
tem.” Normally, objects will move across the field during an animation. But if you
“Lock” on an object, then that object will remain at a fixed position at the center of
the field, and the sky will move behind it. To lock on an object, click the “Lock On
Object” button (the “lock” icon will change to a locked position). Then click on the
desired object so that its data box is displayed. The locking action will only occur if
the data box appears.

Note that “Show Trails” and “Lock On Object” are mutually exclusive options.
Both options cannot be selected at the same. Also, these two options are only applica-
ble when the animation mode is set to “Solar System.”
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Here is the appearance of the Animation Toolbar for various option settings:

Animation

W m[rm]| ] row |a|v| o |Za|

With animation mode set to “Solar System” and “Lock on Object” selected:

Animation

W m[r|w]| ]  ton |a|v| oL

With animation mode set to “Solar System” and “Show Trails” selected:

Animation

[ x]
W mr[m| | 1o |a|v]| .|'..|n|§|‘

With animation mode set to “Sky” (Trails and Lock options do not apply):

7.8 Compute All Comet Positions

This function computes the current position of every comet in the database, using the
reference time selected in “Options | Set Date/Time.” The field will automatically
refresh after the new positions have been computed.

Note that if the system clock has been selected as the reference time, the posi-
tions will not be updated automatically in real time. They will remain static at the
time they were computed. You must therefore execute this command whenever you
want to update the positions.

7.9 List/Locate Comets

A scrollable list of all comets in the database will be displayed. To locate a comet,
double-click on the entry, or highlight it and click the Locate button.

Only those comets which are activated will be displayed. An asterisk (“*”) in
front of the comet name indicates that it is active. To activate or de-activate a comet,
highlight the entry and click the Activate or De-Activate button. To change the acti-
vation state of all comets in the list at once, use the All On and All Off buttons.

Note that when you execute the “Compute All Comet Positions” command, it
will compute the positions of every comet in the database, whether it is activated for
display or not.

7.10 Create Comet Track

This dialog box lets you set the parameters for a comet track. When you click the
Compute Track button, the display will refresh and center on the first point of the
comet’s track. Note that you can only specify tracks for up to 20 objects (comets and
asteroids combined).

Comet—Click on this box to display a list of comets in the database and select the
comet to be plotted.
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Time Interval Between Points—Enter

the time interval (in days, hours, and min- | Comet [C/2001 C1 LINEAR =] |
utes) between the points to plot. A deci- :

. . . « T Time Interval Between Points Number of points to
mal point is allowable in the “day” field. g bom plot (50 meximum)
Number of points to plot—Enter a num- i o 10

ber from 1 to 50 for the number of points.

Starting Date/Time—Enter the date and 2 @ _
. . . Y m m Reference Time
time for the first point of the track. [z o [ [ oo

Starting Date/Time Initialize to:

Options are provided for indicating @ LocalTime € UT =T
whether the time is specified in Local
Time or Universal Time (UT). The Sys- o] _coel |

tem Clock button will fill in the date and
time using the PC’s system clock. The Reference Time button will fill in the date and
time with the time reference that was selected in the “Options | Set Date/Time” func-
tion.

You can locate or remove tracks using the “Track Options / Locate Track” menu
function described in Section 7.4 on page 65.

7.11 Comet Elements | Add New

If you have access to orbital element data, you can add comets to the database using
this function.

The Comet Name or Prov. Name (Provisional Name) may be blank, but not both.
The MPC number is optional.

The values “Abs. Mag” (absolute magnitude) and “B. Factor” (brightness factor,
or k) are used for magnitude estimation. The following formula is used for computing
the magnitude:

mag = G + 5 log(delta) + k log(r)
where: G = absolute magnitude

k = brightness factor

Delta = earth distance

r = sun distance

The comet element data is stored in an
ASCII text file named “comet.txt,” located Perihelion Date (T) (v/m/d.ddde) [2001 [0z [03 6es2

in the MegaStar working directory. There- PeihelionDist(@) (AU) [F573133

fore you can add or modify entries using a
. . . Eccentricity (g) [1.001037
text editor, if you wish. However, the place-

ment of the data must strictly conform to the Arg.of Perihelion (deg) |1818258

format described in the file “cometdoc.txt” Long. Asc Node (deg) [233.3361

in the \docs directory of the CD-ROM. Add- ——

. n . . . . Inclination (i) (deg) |137.9656

ing or modifying elements using this utility
is safer, and is the preferred method. Even | F%n® 0 | AbsMeg|li0 8 fader() e |
so, it would be a good idea to always make a P—

backup copy of “comet.txt” before making
any changes.

Comet Orbital Elements

Comet Name |Tubbm|o

Prov. Name [C/2000 1

MPC [MPC 41838
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7.12 Comet Elements | Modify / Delete

This is similar to adding elements, except you will select an existing comet from the
database. The element dialog box will be initialized with the current elements of that
comet.

If you delete an element, it will be physically removed from the comet database
file, and you will not be able to recover it later.

Be sure to back up the “comet.txt” file before modifying or deleting elements.

7.13 Compute All Asteroid Positions

This function computes the current position of every active asteroid in the database,
using the reference time selected in “Options | Set Date/Time.” The field will then be
automatically refreshed.

Note that if the system clock has been selected as the reference time, the posi-
tions will not be updated automatically in real time. They will remain static at the
time they were computed. Also, unlike planets and comets, asteroid positions will not
be automatically recomputed at the beginning of each new MegaStar session. You
must therefore execute this command whenever you want to update the positions.

This operation can take considerable time, depending on the number of active
asteroids and the speed of the PC. You can specify the number of active asteroids
using the “Select or Filter Asteroid” function described in Section 7.17 on page 72.

7.14 Locate Asteroid By Name

If you know the name or number of an asteroid you want to locate, use this function.
If you enter a name, the text will not be case sensitive.

If you are unsure of the spelling or number, you can display a list of asteroids
using the “List / Locate Asteroids” function.

7.15 List/Locate Asteroid

This displays a scrollable, alphabetized

list of asteroids in the database. But [io %™ 2| selectRange
Atreus (14791) To List

because the number of asteroids can far
exceed the number of lines that Windows
can put in a list box, the asteroid database

Auckland (19620)
Audreymeyer (14252)
Augusthermann (10825)
Augustinus (17496)
Avidzba (10011)

¢ 00001 -> 10000
10001 -> 20000
¢ 20001 -> 30000
¢ 30001 -> 40000

is divided into sections. The range num- |glrec, ii5e) e
bers that are listed correspond to the aster- | [aae™ s 50001 -> 60000
Balzac (18430) ¢ 60001 -> 70000

oids’ positions in the data file, and not the
asteroid numbers assigned by the MPC.

Banach (16856)
Barbaradixon (15056)

¢ 70001 -> 80000

Barhieri (12433) 80001 -> 100000
To display a list, select the range of [5on*irss) 100001 -> 120000
asteroids to view. It may take a few sec- B e 1739 o1e0n >
onds for the list to be loaded. You can  [ga (od

Beauvoir (11385)

select a new range to display any time. Bechetein (10856) i o
. . ocate

To locate an asteroid, double-click on | [gorez® (2257
the entry. Or you can highlight an entry 12226.0%,....., = Out
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and click one of the “Locate” buttons. The Locate & Quit button will refresh the
field and remove the dialog box. The Locate button will refresh the field, but the dia-
log box will remain. This will allow you to locate a different asteroid without needing
to redisplay the dialog box.

7.16 Create Asteroid Track

This is nearly identical to the “Create Comet Track” dialog box described in Section
7.10 on page 69. The only difference is that you must type the name or number of the
desired asteroid. If you enter a name, the text will not be case sensitive.

7.17 Select or Filter Asteroid File

You can have multiple files of asteroid ele-
ments, but only one file can be active at any given

time. The name of the currently active file appears

Number of asteroids to compute:

in the dialog box beneath “File Currently Selected.” @ First {8000 asteroids
MegaStar supports two types of asteroid ele- " Entire Element File

ment data: The Lowell Observatory data and the Select Elemant
Minor Planet Center (MPC) data. The former w

must have a file extension of “.lwl,” and the latter File currently selected:
must be “.mpc.” These extensions can be either Cimegastar|asteroid i
uppercase or lowercase. The file names can be any-

. Create Filtered Subset
thing you choose.

To download new elements from Lowell, go to ok |
ftp.lowell.edu/pub/elgb/ and download the file =
“astorb.dat” or “astorb.dat.gz.” The latter is a com-
pressed version, which must be decompressed using gzip.exe. Refer to the file “astrd-
doc.txt” in the \docs directory of the MegaStar CD-ROM for instructions on
decompressing the file. After you have downloaded the file (and decompressed it, if
necessary) you must rename it to have a file extension of “.lwl” before MegaStar can
access it.

To download new elements from the Minor Planet Center, go to their web site at
http://cfa-www.harvard.edu/iau/Ephemerides/SoftwareEls.html and click on the
MegaStar link. After downloading an asteroid file, you must rename it to have a file
extension of “.mpc” before MegaStar can access it.

To select an asteroid data file that you want to activate, click the Select Element
File button. The Windows “Select File” dialog box will only display files which have
one of the valid file extensions (“Iwl” or “mpc”).

You can also select the number of active asteroids. If, for example, you have
downloaded the full Lowell database, it will contain at least 160,000 asteroids (as of
this writing). You may only be interested in displaying the brighter asteroids, which
will tend to be toward the beginning of the file. So if you want to display only the first
6,000 asteroids in the file, type that number into the text box under Number of aster-
oids to compute. To activate the entire file, select the Entire Element File option.

Cancel I
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Keep in mind that the time required to complete the “Compute All Asteroid Posi-
tions” command will depend directly on the number of asteroids that have been acti-
vated, and it can be quite lengthy for the full Lowell database.

7.17.1 Creating a filtered subset file

The Create Filtered Subset button in the dialog box described in the previous sec-
tion lets you create a new element file from an existing one, with various filtering

options applied.

Select the names of the origi-
. . . Browse InputFile Name:  C:\megastar\asteroid.lwl
nal element file (input file), and

the new file you wish to create Browse | OutputFile Name |

(Olltpllt flle) The flle extension Of Input and output files must have the same file extension.
the output flle must match that 0] Element Value Filter Min Max Ignore
the input file. Semimajor Axis (a) [08 15 r
You can filter the data based Eccenticty &) 10 [0 ®
on selected element parameters. incination @ 08 @0 R

Be sure to click the “Ignore” box

. MPC Critical Planet Crosser Lowell Program Survey
for any parameter you do not wish b e G e
to filter. These filter options use r | Echs =0 = |pis
“AND” logic. In other words, the riz I | Ariors ris I ]

. . o3 = e =l e T2
asteroid elem'e.nts must satisfy gll - o - -
of the specified parameters in o = PerncierAUL =16 e

= 6 o 3

order to be included in the output
flle 7 These filters are for Lowell elements only. M Ignore

If you are filtering Lowell Bttt e |_Ceeerie | concel |
data, you can also set filters for
various codes that Lowell uses in its data. Refer to the file “astrddoc.txt” in the \docs
directory of the CD-ROM for an explanation of these codes. These filter options use
“OR” logic. In other words, if an asteroid has any of the codes selected, it will be
included in the output file.

Note: Do not confuse the Lowell code filtering options in this dialog box with
those in the “SolarSys | Filter” dialog (Section 7.5 on page 66). Although they look
identical, they are performing different functions. In this case, they will determine
which asteroids will be included in the new element file you are creating. In the
former case, they are filtering the display of asteroids for the currently active element
file. These settings are completely independent of each other.

7.18 Asteroid Elements | Add New

If you have access to orbital element data, you can add asteroids to the database. Any
asteroids you add will be placed at the end of the data file. Therefore, they will appear
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in the last segment in the “List / Locate Asteroids” function.
If the set of orbital elements being added does not include the Semimajor Axis
(a), but gives the Perihelion Distance (q), use the following formula to convert:
a=q/(1 —-e) where e is the eccentricity.
If only the Mean Motion (n) is given, use the following formula:
a = ((0.9856076686 / ny:)»
“H” and “G” are used for magnitude estimation. “H” is the absolute magnitude,
and “G” is the “slope parameter.”

7.19 Asteroid Elements | Modify

This is similar to adding elements, except you are prompted to enter the name or

number of the asteroid to modify. The dialog box is initialized with the orbital ele-
ments of that asteroid.

7.20 Show Comets/Show Asteroids/Show Tracks

These menu functions will toggle the display of single-point comets and asteroids,
and the display of tracks. A checkmark will appear in the menu if that item is selected
for display.

These functions can also be performed in the dialog box of the “SolarSys |
Select/Compute Objects” menu, but are duplicated here for your convenience.
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Chapter 8. Field

The Field menu contains com-
mands which will affect the size,
location and orientation of the
field.

8.1 Locate Object

Locate Ohject...

Set Center Coordinates...

Qrientation...

SetField Size...

Go To Previous Field Size
Go To Preset Field Size 1
Go To Preset Field Size 2
Zoom { Preset Options...

Auto Zoom
Auto Mooz
Undo Last Zoom

Face North
Face South
Face East
Face West
Look Up

Pan
SetPan Overlap...

Enter the designation of the object you

want to locate, and the field will be cen-

tered on that object.

The text you enter is not case sensi-
tive. All blank spaces are ignored, so you

can omit any embedded blanks.

For example, to find NGC 7293, you ' —yex [TEso | arp

could enter any of the following:
NGC 7293
ngc7293
ngc 7293
n7293

Designation |ngc7293 L]

1]e|3]|«|alB|c|D|E|F|la|H]|I

als|e[-Jaf[k|L[mM[n[o]Pa]Rr

7 sfa] [s|T]ulv|w[x][v]z

0 [bs| cear | NGC [1c| uae | mca [PK[cR
PGC | cGCG | AGC [RU

21 chars maximurm.
Blanks are ignored.

Locate I

Cancel I

Section Appendix B on page 125 lists the catalog descriptions that are contained
in the database. In some cases there is an abbreviation that can be used, such as “B”
for “Barnard” and “N” for “NGC.” You must type the name or abbreviation exactly as
it appears in that list (except for the case).
The Locate function can also be used to locate:
» Common names (DSOs and stars)

* Sun, Moon, and planets

* Constellations (using the 3-letter abbreviation in Section Appendix A on

page 123)

* SAO stars (e.g., “SAO 1234”)

* HD stars (“HD 1234”)
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* GSC stars (“GSC 1234:1234” or “GSC 1234-1234”)
* Tycho stars (“TYC3105:2070:1”)

* Hipparcos stars (“HIP1234”)
* PPM stars (“PPM1234”)
* Flamsteed numbers (“61 cyg)”

* Bayer designation (“espilon lyr”)

Refer to Section 5.10 on page 43 for instructions on how to locate variable stars,

and Section 5.14 on page 47 for locating
double stars.

If you click on the down arrow at the
right of the Designation text box, a list of
the ten most recent names will be dis-
played. Highlighting one of these will
place that name in the text box, providing
a convenient means of relocating previ-

located, it will update the “recent list.”

8.2 Set Center Coordinates

Enter Object Designation

Designation |
112 +
415 -[cgcgba-108
718 _|mcg-1-32-26
7l 0 mrk1271
S| S8 hicksan 51
MRK ESO |coma cluster

. ) T 21 chars mad
ous objects. Each time a new object iS gjanke are gnored—— . |

hickson51

Set the RA center by entering hours, minutes and seconds, hms
separated by at least one blank space. RA |48 402
For the Dec, enter degrees, minutes and seconds, sep- Hel m s

arated by at least one blank space. Indicate a southern Dec = pec [144 3

«_> [l

by preceding the degrees with a “~” or an “s”.

Decimal points are optional and allowed for all val-
ues. If minutes or seconds are omitted, they default to “0”.

Examples:

For a field center of RA = 12h 40m 20s and

Dec = —22° 35" 30", enter:

RA “12 40 48” or “12 40.8” or “12.68 0 0” or “12.68”
Dec “-22 35 30” or “-22 35.5” or “-12.59167”

For a field center of RA = 8h 24m 00s and

Dec =17° 00" 00", enter:
RA “8 24 0” or “8 24” “8.4”
Dec “17 0 0” or “17 0” or “17”

Edit RA Edit Dec
1 2 3 clear
4 5 3 hack
7 8 9 .
0 - space

Load Current I
Precess I

Cancel

Precess displays a dialog box to precess the coordinates you have entered to J2000.
Load Current will initialize the input boxes with the center coordinates of the cur-

rently displayed field.
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8.3 Orientation
This dialog box provides a number of options for orienting

the field. € North Up
 South Up

North Up and South Up will make the central RA line © Zenith Up
vertical on the screen, which is the most common projec- @ Free Rotation
tion used for printed sky atlases. i

Zenith Up will orient the field so that the horizon is 7 =] degrees
horizontal, which depicts the sky as it appears to an Measure field angle
observer standing on the ground and looking in the direc- counter-clockwise from
tion of the field center. Note: This mode cannot be used if Ot g
you invoke the “Invert Field” or “Mirror Field” options. If e e

“Zenith Up” is the current mode when the field is inverted [0 =] degrees
or mirrored, MegaStar will automatically switch the mode ‘
to “Free Rotation.”

Free Rotation allows you rotate the field to any ‘ I™ Invert Field ‘
desired angle (in whole degree increments). This can be ‘
useful when using MegaStar at the telescope, allowing you
to orient the field to match the view in the eyepiece. The ﬂl
reference direction from which the angle is measured can
be set to either North or South.

There is a “Rotate” button in the Field toolbar, and also an optional hot key to
rotate the field. The Incremental Rotation Angle will determine how many degrees
the field will rotate in response to these commands.

You can also display a Rotation Tool on the screen. This is a small
window which can be used to rotate the field, providing a more conve-
nient method than typing a rotation angle into the dialog box. The N
Rotation Tool can be dragged to any location on the screen. It will
remain visible until you close it by clicking the “X” in the caption bar,
or by unchecking Show Rotation Tool in the dialog box. To use this
tool, place the mouse cursor in the window and press the left button. If you continue
to hold the button down, you can drag the arrowhead to the desired angle. When the
mouse button is released, the field will refresh to the new orientation. The angle and
reference direction (either North or South) is displayed in the window’s caption bar.

Invert Field will rotate the field 180°.

Mirror Field will reverse the field to match the view in a telescope having an
odd number of mirrors, such as a refractor with a star diagonal.

" Show Rotation Tool ‘

I~ Mirror Field ‘
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8.4 Set Field Size

Set the field size by entering degrees, minutes and sec
onds, separated by at least one blank space. Or select one
of the preset field sizes, which will place that value in the
text box.

Since the field displayed on the screen is usually not
square, the value that is specified can be either the vertical
or horizontal extent, depending on which option has been
selected at the bottom of the dialog box.

Entering minutes and seconds is optional, and deci-
mal points are allowed for the degree or minutes values.

Examples:
For a 2° field, enter “2” or “2 0” or “2 0 0”.
For a 2.5° field, enter “2.5” or “2 30” or “2 30 0”.
For a 45 arcmin field, enter “. 75” or “0 45” or “0 45 0”.
(Don’t forget the leading “0,” or you will get 45°!)
For 1° 15" 18", enter “1.255” or “1 15.3” or “1 15 18”.
(Don’t use the quotation marks (“ ) in the text box.)

8.5 Go To Previous Field Size

The previously selected field size will be restored. Repeatedly invoking this com-

MegaStar 5

Set Field Size
Current Field: 16° 00' 00"
dms
230
15 20 10"
30 = 25° 15°
45 30 30"
1.0 35 60"
125 C40° 90"
15 » 1200
1.75° cr ¢ 150°
1 2 3
4 15 6
7 8 3 | clear |
0 back |
Field size specifies
& height
 width

o]

Cancel

mand will cause the field to toggle between the last two selected field sizes.

8.6 Go To Preset Field Size 1 and 2

These two commands will set the field size to a value that has been preset. Refer to
the “Zoom/Preset Options” section below for instructions on setting these values.

If you frequently switch between a 15° wide-field
view and a 1° close-up view, you can preset those two

Zoom / Preset Field Options

field sizes. This will provide a convenient way to
quickly toggle between them, especially if you have
assigned hot keys to these two commands (or are using

Auta Zoom x (05 (01-99

C025 €033 CO05

the Field Size/Location toolbar).

8.7 Zoom / Preset Options

Auto Mooz x |20 0.1-99

40 30 20

This dialog box allows you to select how much the |
field size will change in response to the Auto Zoom and

v Confirm Before Zooming |

Auto Mooz commands (described in the next section).
The values you enter are multipliers. To determine the
resulting field size, multiply the current field size by the
zoom or mooz factor. For example, a zoom factor of 0.5

Preset Field Sizes

dms

Field Size 1 |1 00 00
Field Size 2 |3D 00 00

will cut the field size in half (giving a 2x zoom). A
mooz factor of 2.0 will double the field size. By select-

o]

Cancel |
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ing zoom and mooz factors that are inverses of each other, the mooz command will
exactly “undo” a zoom (restoring the field to its original size).

Confirm Before Zooming controls whether or not to use the “zoom confirma-
tion check” when performing a “stretchy box” zoom (described in Section 1.4.1 on
page 5). If “Confirm Before Zooming” is turned on, a dialog box will appear after
each stretchy box operation, asking if you want to accept or cancel the zoom.

Preset Field Sizes is where you can enter the field sizes to be used for the “Go
To Field Size 1” and “Go To Field Size 2” commands, described in the previous sec-
tion. Enter degrees, minutes and seconds, separated by at least one blank space.

8.8 Auto Zoom and Auto Mooz

These commands will increase or decrease the field size by a preset factor. “Mooz” is
the opposite of zoom. Referto the previous section, “Zoom / Preset Options,” for
instructions on setting these values.

8.9 Undo Last Zoom

This will reset the size and location of the field to what it was prior to the last
“stretchy box” zoom. See Section 1.4.1 on page 5 for a description of the stretchy box
method of zooming.

The field will be restored regardless of how many non-zoom operations (pan, set
field size, set field center, locate, etc.) were performed since the last zoom.

Note: This will only restore the field to what it was prior to a “stretchy box” type
of zoom, not an Auto Zoom.

Suppose you have a 10-degree field currently displayed, and you want to see
detailed views of various areas of that field. You can zoom in at some spot on the field
(using the stretchy box method), then execute “Undo Last Zoom” to get back to the
original field. Then zoom in on a different area, and perform another “Undo.” And so
on.

Note that this is different from the “Go To Previous Field Size” command
described in Section 8.5 on page 78. Whereas that command only restores the field
size, Undo Last Zoom will also restore the center coordinates of the previous field.

8.10 Face North, Face South, Face East, Face West, and Look Up

These commands will automatically set the field of view to 100° and set the orienta-
tion to Zenith Up. This provides a quick means of displaying a wide-field of view,
oriented as it would appear to an observer standing on the ground looking in the spec-
ified direction.

8.11 Pan

Panning will cause the field to shift in the direction specified (Up, Down, Left or
Right). These commands are included in the menu mainly as a formality. It is much

more convenient to use the keyboard arrow keys or toolbar buttons to perform pan-

ning functions.
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8.12 Set Pan Overlap

This dialog box lets you select how far the field will shift when the display is panned.
The values range from 0.0 to 0.9. An overlap value of “0.3” means that the display
will move 70% of the field size, giving a 30% overlap. A value of “0.0” means there
will be no overlap when panning, and the field will shift one entire field height or
width.

8.13 Field Size/Location Toolbar

Field Size/Location

11 =RIER IS e A

abcd e f gh i j k | m

a/b/c/d.Panup/down/left/right (8.11).

e. Zoom in (8.8).

f. Mooz (Zoom out) (8.8).

g. Go to previous field size (8.5).

h. Go to preset field size 1 (8.6).

i. Go to preset field size 2 (8.6).

j.- Undo zoom (8.9).

k. Display “Set Field Size” dialog box (8.4).

1. Display “Set Center Coordinates” dialog box (8.2).
m. Display “Locate Object” dialog box (8.1).

8.14 Field Orientation Toolbar

Orientation

@Bk 5 56| [S(EE 1] R

abcd e fg hijk | mn

These commands are discussed in Section 8.3 and Section 8.10.
a. Display “Orientation” dialog box.

b. Rotate field counterclockwise.

c. Rotate field clockwise.

d. Display Rotation Tool.

e. Set North up.

f. Set South up.

g. Set Zenith up.

h/i/j/k/1. Look North / South / East / West / Up.
m. Invert field.

n. Mirror-image field.
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|Ei|e View Stars DSOs SolarSys Field | Overlays Database Options Scope Help
Eyepiece Field 4
Finder Field
Telrad Field
CCD Frame

v v v

Grid / Coordinates...
Caonstellations...
Horizon Line
Ecliptic

Display RealSky
BealSky Options...

DSS FITS Image
Auto Thumbnails
Clear All Images
Image Options

Image Adjustment

9.1 Eyepiece Field

T — The Eyepiece Field submenu contains options for plotting a

Erase All / Add New ClI‘Cle I‘epresel’ltll‘lg an
Erase All Circles eyepiece field of view.
Erﬁ.SE LaSt CirCIE BEfore USlng thls Description Focal Click To
Select Eyepiece feature you must enter (20 characters maximurm) Length Select
Edit Eyepiece Data ’ feo" 175 [100.00 c
Edit Telescope Data the focal length of your | i o - Seloced
telescope(s). Select the | 7545 [r875 c
Edit Telescope Data menu to enter this informa- :?D:I.Z :; - °
tion. In the Telescope Focal Length dialog box, e [0 r
you can enter data for up to nine different tele- 104 500 c
s . (ER [40.00 c
scopes. First choose the units you want to use oo E .
(inches, mm or cm) for the focal lengths. After
entering the focal length(s) and optional descrip- Oinces Omm  Qom
Select units before editing Focal Length values

tion(s), select the telescope that you want to be
currently active. Note: A valid number must
appear in each Focal Length text box, but any or
all of the Description fields may be left blank.

Cancel

9.1.1 Entering Eyepiece Data

The next step is to enter the data for your eyepieces by selecting the Edit Eyepiece
Data menu. In the Eyepiece Data dialog box, the currently selected telescope focal
length will appear at the upper right. Make sure that this is correct.

In order to plot a circle of the proper size, MegaStar must know the true field of
view of an eyepiece. The field of view will depend upon the focal length of the tele-
scope, in addition to the eyepiece parameters. The “standard” formula for computing
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the field size is:
FOV = AF / TFL / EFL
where FOV = true field of view in degrees
AF = apparent field of eyepiece in degrees
TFL = telescope focal length
EFL = eyepiece focal length
(TFL and EFL can be in any units, but they must be in the same units.)

Most eyepiece manufacturers
will specify both the focal length

Name Focal  App. True Enter Telescope FL.
(usually in mm) and apparent field (20charactersmex)  Length  Field Field App. True 800"
. . 32mm Wide Field 320 |65.0 &
(usually in degrees) for an eyepiece. [mmeomr @0 Fi0 [T ¢ ©  eneememneros
So if you enter that information in the  [f&mmPoss! 260 Zl » o e
N . 17mm Ploss| 17.0 |s0.0 o o :eld.
Eyepiece Data dialog box, MegaStar 5 5 [EolCENmnE
will be able to compute the field of HE N Y 0 apmeickmei
‘o & in degrees.
view. If you change your telescope [ [ | ¢ « Iuefieldmustbein
. . . . . s - .
selection, the field of view will be — T PP s neveriecs
recalculated automatically. o e 7o modly aneyspiece.
The above formula will work — . . "
fine for most eyepieces. But it may N . e Refrssh
. C « .
not yield accurate results for the T ¢ ¢ apasoratads
. . . . e s &
exotic ultra-wide-field eyepieces e I —
which have been introduced in recent — [ | «
C g

years. Although most manufacturers
still specify the apparent field for
those eyepieces, it is not always valid for use in the above formula. Therefore, an
alternate way to specify the eyepiece field is provided: You can enter the true field of
the eyepiece directly (rather than using the indirect method of specifying the apparent
field). To do this, you of course must know what the actual field of view is (which

will depend upon the telescope used). The most accurate method for determining the
true field of view of an eyepiece is to locate a star near the celestial equator, and place
it at the edge of the field. Then turn off the telescope drive and let the star drift across
the field. Make sure it is oriented so that the star passes through the center of the field.
Time the number of minutes it takes for the star to traverse the field and divide it by 4.
That will be the true field size in arc-minutes.

When you enter eyepiece data, specify either the apparent field or the true field
(you cannot enter both). Click the appropriate radio button for the value you want to
enter. After entering values, you can click the Refresh button. This will cause which-
ever parameters were left blank (either true or apparent fields) to be filled in by com-
puting the values using the selected telescope focal length.

Since the eyepiece field of view depends on the telescope focal length, what hap-
pens if you specify the true field and then change the telescope selection? Here is how
MegaStar handles that situation: If you specify the true field of the eyepiece, an
apparent field will be calculated from that. That value will then be used to compute
the new field of view whenever the telescope selection is changed. The apparent field
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that is calculated from the true field may not match the manufacturer’s specification,
but it will be a value that yields a correct result for the true field when a new telescope
focal length is selected.

9.1.2 Selecting an Eyepiece
The first step in displaying an eyepiece field circle is to select the eyepiece you
want to use. The Select Eyepiece menu option displays a dialog box which will show
all of the eyepieces which you have previously entered. The currently selected tele-
scope focal length
appears at the lower e Fo e o
left. You can change : ’
this by clicking the | =
Scope F.L. button. o a4
To the left of | w1 i7mmpies

each eyepiece entry, 5
‘ Toremove all current eyepiece circles, click "None", then "OK".

the  magnification
ScopeFL | 80.0" Options | Edi(l_ig‘l None | OK I Cancel |

and field of view (in
arc-min) are shown.

An Edit List button is provided for modifying the eyepiece list. This will display
the Edit Eyepiece Data dialog box described in the previous section.

The Options button displays a dialog box for N i
selecting the behavior of the eyepiece field overlay. I
Movable Circle mode is selected, then you will be able € Movable Circle
to plot the circle anywhere on the field. When a comy{ & gicie Aways centered
mand to add a new circle is executed, the normal cursor ¢ AdjustField Size
will disappear and be replaced by a white circle having a & Keep Same Field Size
diameter that matches the eyepiece field. Use the mouse
to move this circle to the desired spot, and then click the
left mouse button to “freeze” it in place. If you click the
right mouse button instead, that will cancel the operation and the cursor will return to
normal. The other mode is Circle Always Centered. In this mode, the circle will
automatically be plotted at the center of the field. If the Adjust Field Size option is
selected, the field will automatically resize to match the eyepiece field of view. Other-
wise, the eyepiece circle will be drawn without altering the current field size. If, how-
ever, the current field is too small, it will automatically be enlarged to accommodate
the eyepiece field.

When you click OK, an eyepiece field circle will be displayed (using the
selected plotting mode).

Bax 614 € 32mm Wide Field

Ploss|

SUNN CUBN G GHE S¥

Cancel |

9.1.3 Displaying Eyepiece Circles

When executing a command to plot an eyepiece overlay, if “Movable Circle” mode
has been selected, the normal cursor will disappear and be replaced by a white circle
having a diameter that matches the eyepiece field. Use the mouse to move this circle
to the desired spot, and then click the left mouse button to “freeze” it in place. Click-
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ing the right mouse button will cancel the operation and the cursor will return to nor-
mal. The eyepiece circle will remain fixed at that RA and Dec location, even if you
change the field coordinates.

If “Circle Always Centered” mode has been selected, the circle will automati-
cally be drawn at the center of the field. It will remain plotted at the center of the field
even if the field is moved.

The Add New Circle menu function will plot a new eyepiece overlay, without
erasing any previously plotted circles. If the plotting mode is “Movable Circle” (as
opposed to “Circle Always Centered”), you can plot up to 10 eyepiece circles. Note:
All concurrent eyepiece circles must be for the same eyepiece. If there are existing
circles and you change eyepieces, the existing circles will be redrawn to reflect the
new field of view.

The Erase All/Add New menu function will erase any previously displayed cir-
cles before plotting the new one.

Erase Last Circle will erase the most recently created circle.

Erase All Circles will erase all circles, without creating a new one.

The color and line style of the eyepiece circles can be set in “Options | Symbols
& Lines” (Section 11.2 on page 100).

9.2 Finder Field

The Finder Field submenu contains options for plotting a cir-

Add New Circle . . . X

Erase All / Add New cle representing the field of view of a finder scope.

Erase All Circles Before using this feature, you must enter the field of
Erase Last Circle view of your finder scope(s). Select Finder will display a dia-
Select Finder...

log box for entering these values (in degrees), along with an
optional description of the finder. Select the finder you want
to be currently active by clicking one of the radio buttons. Note: A valid number must
appear in each Field Size text box, but any or all of the Description fields may be left
blank.

9.2.1 Displaying Finder Circles

When a command to plot a finder overlay is executed, the normal cursor will disap-
pear and be replaced by a white circle having a diameter that matches the finder field.
Use the mouse to move this circle to the desired spot, and then click the left mouse
button to “freeze” it in place. Clicking the right mouse button will cancel the opera-
tion and the cursor will return to normal. The finder circle will remain fixed at that
RA and Dec location, even if you change the field coordinates.

The Add New Circle menu function will plot a new finder overlay, without eras-
ing any previously plotted circles. You can plot up to 10 finder circles. Note: All con-
current finder circles must be for the same finder. If there are existing circles and you
change finders, the existing circles will be redrawn to reflect the new field of view.

The Erase All/Add New menu function will erase any previously displayed cir-
cles before plotting the new one.

Erase Last Circle will erase the most recently created circle.
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Erase All Circles will erase all circles, without creating a new one.
The color and line style of the finder circles can be set in “Options | Symbols &
Lines” (Section 11.2 on page 100).

9.3 Telrad Field

The Telrad Field submenu contains options for plotting cir-

Add New

Erase All / Add New cles representing Telrad rings. The Telrad consists of three
Erase All Telrads concentric circles which are nominally 0.5° 2.0° and 4.0° in
Erase Last Telrad diameter.

SEHETE D LT When a command to plot a Telrad overlay is executed,

the normal cursor will disappear and be replaced by a white
circles having diameters that match the Telrad rings. Use the mouse to move these
circles to the desired spot, and then click the left mouse button to “freeze” them in
place. Clicking the right mouse button will cancel the operation and the cursor will
return to normal. The Telrad circles will remain fixed at that RA and Dec location,
even if you change the field coordinates.

The Add New menu function will plot a new Telrad overlay, without erasing any
previously plotted circles. You can plot up to 10 Telrad overlays.

The Erase All/Add New menu function will erase any previously displayed
overlays before plotting the new one.

Erase Last Circle will erase the most recently created overlay.

Erase All Circles will erase all Telrad overlays, without creating a new one.

The color and line style of the Telrad circles can be set in “Options | Symbols &
Lines” (Section 11.2 on page 100).

It has been noted by members of the Amarillo Astronomy Club that not all Tel-
rads are created equal. When several Telrads were compared, they found some varia-
tion in the diameters of the rings. The Set Circl
Diameters menu function will display a dialog box Ring Imer  Middle  Outer
for modifying the nominal angular diameters of the FieldSize [2000  [12000 | [ea000
Telrad rings. You can measure the ring diameters (ereminues)
for your particular Telrad by timing how long it Cancel
takes a star at the celestial equator to drift across a
ring. Divide the number of minutes by 4 to compute the diameter in arc-minutes.
Enter those values in the dialog box.

9.4 CCD Frame

The CCD Frame submenu contains options for plotting a rect-

:?;le,v J Add New angular overlay representing the field of view of a CCD cam-
Erase All Frames era (or film frame, or any other imaging device).

Erase Last Frame The color and line style of the CCD frame can be set in
EED Pl “Options | Symbols & Lines” (Section 11.2 on page 100).

Before using this feature, you must enter the properties
of your CCD camera. This is described in the following section.
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9.4.1 CCD Properties

Use this dialog box to specify the size of your CCD frame and select options for how
to display the frame.

CCD/Photo Frame Properties

Click Main CCD Chip Off-Axis Guider Chip
to select Description Width Height Width Height  Offset*  Position
& fsT7 0272 fo181 [or0a oroa  fo2zs fs =]
c |sTs 0544 [0.362 [or04 oroa  fosze fs =
o Pz e [ [ [ F =
e Pz fe [ [ [ F =
c Pz e [ [ [ F =
(20 characters maximum) *Offsetis distance from center of
main chip to center of guider chip.
Units ) ) Use Mouse Buttons To:
I~ Show Guider Chip Frame
C arcmin C mm inches @ Rotate Frame
: X I~ Show Guider Field Annulus -
If units of mm or inches are selected, Freeze / Cancel
angular sizes will be computed using
the currenttelescope focal length.
(setin Options | Scope F.L) Cancel

First select the units you want to use for entering the dimensions. You can choose
either angular units (arc-minutes) or linear units (inches or mm). If you plan to use the
CCD camera with multiple telescopes having differing focal lengths, you should
choose linear units. That way, MegaStar can automatically recompute the angular size
of the frame when a different telescope is selected.

Data for up to five different cameras can be entered. Note that a valid number
must be entered in each of the Width and Height text boxes, but any or all of the
Description fields may be left blank. If your CCD camera has a built-in off-axis
guider chip, you can optionally enter that information.

When a command to plot a CCD frame is executed, the normal cursor will disap-
pear and be replaced by a white rectangle having the same angular dimensions as the
CCD frame. The frame can be positioned by moving the mouse.

There are two options in the dialog box below “Use Mouse Buttons To:.” If
Rotate Frame is selected, then pressing the mouse buttons will cause the frame to
rotate. If you press the Escape key, the operation will be cancelled and the frame will
disappear. Pressing any other key will “freeze” the frame in place. If you do not need
the ability to rotate the frame, then you can select Freeze/Cancel as the mouse button
actions. In this mode, the left mouse button will freeze the frame in place, and the
right button will cancel the operation. In either mode, the frame will remain fixed at
that RA and Dec location, even if you change the field coordinates.

9.4.2 Displaying an Off-axis Guider Frame

If your CCD camera has a built-in off-axis guider chip, you can display that frame
along with the main CCD frame. Being able to view the area covered by the guider
chip can aid in acquiring a suitable guide star. You will need to enter the width, height
and offset of the guider chip. The “offset” is the distance from the center of the main
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chip to the center of the guider chip. You must also specify the orientation of the
guider chip relative to the main chip (north, south, east or west).

There are two options for displaying the area cov-
ered by the guider chip. If Show Guider Chip Frame is
selected, a single discrete rectangle will be displayed, as
shown in the upper figure. If the main CCD frame is
rotated, the guider frame will rotate along with it. If Show
Guider Field Annulus is selected, then a ring will be dis-
played, representing the full area that the guider frame
can cover if it is rotated.

Note that the guider frame will only be visible during
the placement phase of the CCD overlay operation (while
it is still movable using the mouse). Once the CCD frame
is frozen in place, the guider frame will disappear.

9.4.3 Displaying CCD Frames

CCD Frame submenu has commands for displaying and
removing frames.

The Add New menu function will plot a new CCD frame, without erasing any
previously plotted frames. You can plot up to 10 frames.

The Erase All/Add New menu function will erase any previously displayed
frames before plotting the new one.

Erase Last Frame will erase the most recently created frame.

Erase All Frames will erase all frames, without creating a new one.

The color and line style of the frames can be set in “Options | Symbols & Lines’
(Section 11.2 on page 100).

5

9.5 Grid/Coordinates

With this dialog box, you can select how you want to label the coordinates on the
screen display. Any combination of top, bottom, left and right can be selected. But in
order for the labels to be shown, Show Coordinate Labels must also be selected.

Show Grid Lines will overlay an equatorial coordinate grid on the field. You
can select one of three options for the Grid Spacing: Fine, Medium or Coarse. It is
useful to turn the grid on when displaying fields that are very far north or south in
declination, where the declination lines become much more curved. This will help
you to orient yourself.

Show Center Marker will place a cross at the center of the field. This marker
can be used to provide a reference point when making fine adjustments to the field
position, using the mouse to recenter the field. Double-clicking the left mouse button
will center the field at that point. Or you can right click the mouse to display the con-
text menu, and select “Center Here.”
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9.6 Constellation Figures & Boundaries

Options are provided for displaying constellation lines, boundaries and labels. Note
that constellation lines will not be displayed if the field is smaller than 3 degrees.
9.7 Horizon Line

This will toggle the display of a local horizon line, referenced to the date and time
selected in “Options | Set Date / Time.”

9.8 Ecliptic Line

This will draw a line representing the ecliptic.

9.9 RealSky® Options

If you have the RealSky or Digitized Sky Survey (DSS) CD-ROMs, you can display
these images in MegaStar. Although this feature is included in the Overlays menu, the
images are actually displayed as “backgrounds” of the MegaStar field.

RealSky / DSS Options | ]

" DSS CD-ROM Drive Letter for Data ID

Path if RealSky data has been loaded onto the hard drive using LoadRS

C:irealsky, Browse |

Vv Read data from hard drive [ Use CD-ROM if HD data is not found

[~ Same CD-ROM drive is used for both RealSky/DSS and MegaStar

™ Hide DSO Symbols

Set Star Color |
(Labels will still be plotted)

I~ Show Choice for Overlapping Plates Save As Bitmap File |

oK I Cancel |

Select either RealSky (18 CD-ROM set) or DSS (102 CD-ROM set).

If you are reading the data directly from the CD-ROMs, enter the drive letter in
the CD-ROM Drive Letter for Data text box.

Select Same CD-ROM drive is used for both RealSky/DSS and MegaStar if
you are accessing both the MegaStar data and image data from the same CD-ROM
drive. This will inform MegaStar to prompt you for the switching of CD-ROMs.

Hide DSO Symbols. This is different from the “DSOs | Hide DSOs” option.
When this option is selected, DSO symbols will not appear on the field, but you can
still display the labels. This will cause the objects in the RealSky image to be labeled.
And even though the symbol is not plotted, you can still left click on DSOs in the
image to bring up a data box (if there is an object in MegaStar’s database at that loca-
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tion).

Show Choice for Overlapping Plates. When you display a field that is near a
plate boundary, there may be more than one plate which will cover that area. Often
one of those plates will be of better quality than the other. In some cases, the plate
edges can have very poor or corrupted data. With this option, a list of the alternate
plates will be displayed, and you can choose which one to use. But depending upon
the area of the sky you are working in, the plate selection dialog box can appear quite
often when this option is turned on. This can become quite annoying. Here is a sug-
gestion for how to optimally use this option: First, note the hot key (which you can
change) that has been assigned to this option. This provides a quick way of turning it
on and off. Leave this option off normally. Then when you run into a bad plate, turn
the option on and then redisplay Realsky by turning it off and on again. If any alter-
nate plates are available, then the selection dialog will be displayed and you can try a
different plate. After a good plate is found, turn the option off until you encounter
another bad plate, and then hit the hot key again.

Set Star Color. Stars do not show up well against the RealSky background in
their normal white color. This option lets you change the star color. This color will
only be used when an image is being displayed. Also, you may find it preferable to
use the “Stars | Shrink” option when displaying stars against a RealSky image.

Save Bitmap To File. This allows you to save the image as a bitmap (.BMP)
file. This will only save the image, not any of MegaStar’s overlays. For the latter, you
can use the Windows “<alt>PrintScreen” function to place an image of the MegaStar
window into the clipboard.

9.9.1 Putting RealSky On Your Hard Drive

If you frequently move around the sky with RealSky displayed, the need to swap
CD-ROMs can become annoying. This can be avoided by putting the RealSky data
onto your hard drive. To do this, you will need to use the LoadRS.exe program which
can be found in the \utilities folder of the MegaStar CD-ROM. Run this program by
double-clicking the LoadRS.exe file in Windows Explorer, or by using the Run com-
mand in the Start menu. Click on “Help | Tutorial” in LoadRS for instructions. To
load the entire RealSky onto your hard drive will require about 11 GB of free disk
space. However, you can load only a portion of the sky if you want. After placing the
data on the hard drive, select the Read data from hard drive option in the RealSky
Options dialog box. You must also enter the path on the hard drive where the data has
been loaded. A “Browse” button is provided for navigating the hard drive folders. If
only a portion of the RealSky has been loaded, you may want to also select the option
Use CD-ROM if HD data is not found. MegaStar will then try to access the data
from the CD-ROM drive if the data is not found on the hard drive.

9.10 Display RealSky

This will display RealSky or DSS images for the current field. This option will
remain active until you turn it off. As you change the field size and/or location, the
image will be automatically reloaded and displayed for that field.
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Note that the maximum size for a RealSky/DSS image is one degree. Therefore,
if the field you are displaying is larger than one degree, the image will only partially
cover the field.

If you wish to view the RealSky image with the colors reversed (i.e., black
images aganst a white background), put MegaStar into “Chart Mode,” which can be
found in the “Options” menu (Section 11.7 on page 102). Sometimes faint detail will
show up better in this mode.

Note: RealSky images will not be displayed if the field size is smaller than 3
arc-minutes or larger than 6 degrees. If your image “disappears,” check the field size.

9.11 DSS FITS Image

The Space Telescope Science Institute has a web page where DSS images can be
downloaded as FITS (Flexible Image Transport System) files. The URL for this page
is http://archive.stsci.edu/cgi-bin/dss_form. These images can be imported into
MegaStar. When you select this menu option, a file selection dialog box will be dis-
played. Choose the FITS file you want to display, and MegaStar will automatically
center the field on the image and display it. The image will remain displayed until
you load a new image, or select “Clear All Images” from the Overlays menu.

Note: There are other web pages where you can download DSS FITS files (such
as SkyView), but MegaStar only supports the format from the web page cited above.

9.12 Auto Thumbnails

MegaStar includes more than 78,000 small “thumbnail” images of selected deep
sky objects. When this option is enabled, the image will be displayed automatically
whenever you locate a DSO (if an image is available for that object). The image will
remain displayed until another “Locate” command is issued, or until you select
“Clear All Images” from the Overlays menu.

You can also display thumbnail images manually using the context menu that is
displayed when you right click on a DSO data box (Section 4.6 on page 34). An aster-
isk next to the object type in the data box indicates that an image is available.

Note: Images will not be displayed if the field size is smaller than 3 arc-minutes
or larger than 6 degrees. If your image “disappears,” check the field size. Also, the
“Thumbnail Image” option will not appear in the data box context menu if the field is
too small or too large for images to be displayed.

The image data file (“thumbnail.dat”) can be accesed from the MegaStar CD-
ROM, or you can copy it to the hard drive for better performance. Use the “File |
Select Directories” dialog box (Section 3.8 on page 31) to specify the location of the
image file.

9.13 Clear All Images

This will remove all DSS FITS or thumbnail images that have been displayed.
This will have no affect on the RealSky display.
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9.14 Image Options

These options apply only to DSS FITS and thumbnail images.

Set Star Color. Stars do not show up well against
images in their normal white color. This option lets you EETERTC—
change the star color. This color will only be used when an EE—— l
image is being displayed.

Save Bitmap To File. This allows you to save the Save As Bitmap File
image as a bitmap (.BMP) file. This will only save the
image, not any of MegaStar’s overlays. For the latter, you Cancel |
can use the Windows <alt>PrintScreen function to place an
image of the MegaStar window into the clipboard.

9.15 Image Adjustment

These brightness and contrast controls LERLTTEUEL [x]
apply to any image displayed in MegaStar Low Brightness High
(RealSky, DSS, DSS FITS or thumbnail). T I N

Drag the slider controls to adjust the =
br.ightness or Contrastlof the image. The irnage Low Contast -
will not refresh until the mouse button is - -
released from the slider control. A L

The Default button will reset the image
to its “normal” unmodified state. Hot Key Adjustment Increments

You can also set hot keysto increase or Brightness [ Contrast [5
decrease the brightness and/or contrast. The
Hot Key Adjustment Increments will deter- Detout | [ ok | concel |
mine the amount of change that occurs for
each key press. A smaller number will result
in finer control of the image adjustment. When using the hot keys, the image will be
continuously refreshed while a key is held down.
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9.16 Field of View Guide Toolbar

FOV Guides

clEIEI = ===
a b ¢c d e f g h i

a. Add Telrad overlay.

b. Remove all Telrad overlays.
c. Add finder overlay.

d. Remove all finder overlays.

e. Add CCD frame.

f. Remove all CCD frames.

g. Add eyepiece overerlay.

h. Remove all eyepiece overlays.
i. Select an eyepiece.
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|Eile View Stars DSOs SolarSys Field Owverlays | Database Options Scope Help
Locate Ohject...

DS0 & Misc Names..
Star Names...
Observing List 4

DSO0 Ltility

10.1 Locate Object

Enter the designation of the object you want to locate, and the field will be centered
on that object.

The text you enter is not case sensitive. All blank spaces are ignored, so you can
omit any embedded blanks.

For example, to find NGC 7293, you could enter any of the following:

NGC 7293
ngc7293
ngc 7293
n7293

Section Appendix B on page 125 lists the catalog descriptions that are contained
in the database. In some cases there is an abbreviation that can be used, such as “B”
for “Barnard” or “N” for “NGC.” You must type the name or abbreviation exactly as
it appears in that list (except for the case).

The Locate function can also be used to locate:

» Common names (DSOs and stars)

* Constellations (using the 3-letter abbreviation in Appendix A)
* Sun, Moon, and planets

* SAO stars (e.g., “SAO 1234”)

« HD stars (“HD 1234”)

* GSC stars (“GSC 1234:1234” or “GSC 1234-1234”)
* Tycho stars (“TYC3105:2070:1”)

* Hipparcos stars (“HIP1234”)

* PPM stars (“PPM1234”)

* Flamsteed numbers (“61 cyg)”

* Bayer designation (“espilon lyr”)

Refer to Section 5.10 on page 43 for instructions on how to locate variable stars,
and Section 5.12 on page 45 for locating double stars.

If you click on the down arrow at the right of the Designation text box, a list of
the ten most recent names will be displayed. Highlighting one of these will place that
name in the text box, providing a convenient means of relocating previous objects.
Each time a new object is located, it will update the “recent list.”
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10.2 DSO & Misc Names

This will display a list dialog box containing common names of objects (primarily
deep sky objects). To locate an object in the list, double-click on the entry or highlight
it and click the Locate button.

You can change the font of the text in the list box by clicking the Set Font but-
ton.

10.3 Star Names

This will display a list dialog box containing common names of stars. To locate a star
in the list, double-click on the entry or highlight it and click the Locate button.

You can change the font of the text in the list box by clicking the Set Font but-
ton.

10.4 Observing List

An Observing List is a special type of file used by MegaStar for storing a list of
objects which you have compiled. Preparing an Observing List in advance can make
your observing session more efficient. It will enable to quickly locate and view your
target objects in MegaStar. Section 10.4.1 on page 94 describes how these lists can be
created, and Section 10.5 on page 95 explains how you can use these lists.

When you click “Database | Observing List” in the main

. View Current List
menu, a popup menu containing three submenus appears. Selact Existing List
View Current List will display the contents of your cur- Create New List

rently selected Observing List. This will always be the most
recently selected list, even if it was selected in a previous session. Note: Do not exe-
cute this function until you have created at least one Observing List!

Select Existing List will display a file selection dialog box. Only Observing List
files (having a file extension of “.obs”) will be shown. Once a list has been selected, it
will remain the current list until a different one is selected or a new one is created.
After you select a file, the contents of that Observing List will be displayed in a Data
Listing Window.

Create New List will create a new empty Observing List. A file selection dialog
box will be displayed, where you can type the name of your new Observing List file.
The file extension must be “.obs”.

10.4.1 Building Observing Lists
There are two methods for building Observing Lists:

Method 1: From one of MegaStar’s object listing utilities.

Each of the following listing functions will display an object list in a Data List-
ing Window (Section 10.5 on page 95). To save the list as an Observing List
for future use, click the Save Obs List button. Then give it a name in the
file selection dialog box.

DSOs | DSO Utility. Section 6.9 on page 56 describes the DSO Database Utility,
which can create a list of objects based upon selected filtering parameters.
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DSOs | Screen Listing. This function will display a list of all the DSOs in the
current field.

Stars | List Variables. This will list all variable stars in the currently displayed
field.

Stars | List Doubles. This will create a list of double stars based upon selected fil-
tering parameters. This is described in Section 5.13 on page 45.

Method 2: Add Specific Objects Manually. For this method, you must first
create an empty list by clicking “Database | Observing List | Create New
List.” Or you could select an existing Observing List, in which case the
objects you add will be appended to the end of that file.
Left click on an object to display its data box. Then right click on the
data box to display the context menu. One of the menu selections will be
“Add to Observing List.” This will add that object to your Observing List
file.
You only need to select your Observing List file once. All subsequent
“Add to Observing List” operations will continue adding to that list.
The Observing List can contain DSOs, stars, double stars and variable stars. You
cannot insert solar system objects.

10.5 Data Listing Windows

Most of MegaStar’s functions which generate an object list will use the Data
Listing Window for the presentation of the data. This window contains several
options. Depending upon what type of data is being listed, some of those options may
not be applicable. Any options which are invalid for the type of data presented will be
disabled (“grayed”). For example, the “Show These DSOs Only” option cannot be
used if the window is displaying a list of double stars or variable stars.

One component of these lists which is common to all object types is the coordi-
nates, which will always begin in column 62 and have the following format:

hh mm ss.s +dd mm ss
where h=hours, d=degrees, m=minutes and s=seconds. The data which precedes the
coordinates will vary depending upon the object type.

The sample Data Listing Window shown here is an Observing List which con-
tains a mixture of DSOs, GSC stars, Tycho stars, variable stars and double stars. Each
object type has a unique data format:

DSOs—Line 1 lists the designation(s). Line 2 is type-dependent:

Galaxy: magnitude, major axis, minor axis, p.a., morphological class.

Galaxy Cluster: mag 10th brightest, size, mag 3rd, mag 1st, # galaxies, class.

Open Cluster: magnitude, size, number of stars, mag of brightest star, class.

Globular: magnitude, size, mag V(tip), mag V(HB), B-V(tip), radial velocity.

Bright/Dark Nebula: magnitude, major axis, minor axis, classification.

Planetary Nebula: magnitude, size, magnitude of central star, class.

Double Stars—Line 1 lists the WDS designation and components. Line 2 contains
magnitude of primary, magnitude of companion, separation in arc-sec for first
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and last observation, p.a. for first and last observation, year of first and last
observation, spectral class of primary and companion.

GCYVS Variable Stars—GCVS designation, magnitude at minimum and maximum,
magnitude type, variability type, period in days, duration of light increase from
minimum to maximum.

NSV Variable Stars—NSV number, designation, magnitude at minimum and maxi-
mum, magnitude type, variability type, spectral class.

Tycho/Hipparcos Stars:—Line 1 lists common name, Bayer letter, Flamsteed num-
ber, Tycho/Hipparcos ID, PPM, SAO, HD number (some of these may not apply
to a given star). Line 2 contains V magnitude, B-V, spectral class.

GSC Star—Line 1 lists GSC ID, Bayer letter, Flamsteed number, Tycho ID, PPM,
SAO, HD number (some of these may not apply to a given star). Line 2 contains
magnitude, magnitude uncertainty, bandpass filter code.

The buttons at the bottom of the Data Listing Window perform the following
functions:

Observing List: C:\megastar\sample.obs [ x]
M 27 HNGC 6853 Henize 2-452 PK 60-3.1 PHG 60.8-3.6
Plan 7.6p 6.7 13.9 3+2 STE 19 59 36.1 +22 43 13

M 71 HGC 6838
Glob 8.4 7.2 12.1 14.5 - - BAA 19 53 46.1 +18 46 42

STF 48 AB

Dbl 7.2 1.3 42.2 41.3 147 146 1831 1993 A0 WDS 19 53 22.6 +20 20 14
STF 2613

Dbl 7.0 7.5 4.7 3.4 351 353 1829 1995 F5V+F5V WDS 20 01 26.6 +10 44 59
Svar 12490 16906 5.78 6.16 v --—- 62 NSV 19 52 04.6 +11 37 59
Var QS Agl 5.93 6.06 V EA/SD 2.513294 17 6CvV 19 41 05.5 +13 48 57

Tarazed Gamma, 50 Agl 1061:2577:1 PPM 136931 SAO 105223 HD 186791
Star 2.71 1.522 K3II TYC 19 46 15.6 +10 36 48

GSC 1616:1332
Star 9.3 0.4 1 6SC 19 57 36.3 +15 20 19

Flag UnF lag [T Plot These DSOs Only Print I Get Obs List |

Flagged Color I Select Font I Clipboard I Save Obs List I Close I

Locate—This will center the field on the highlighted object. You can also perform

this function by double-clicking on the object’s entry in the list.

Flag—This will place an asterisk (“*”) in column 1 of the line that is highlighted.
You can use this to keep track of which objects you have observed. For DSOs,
this will enable that object to be plotted in a special color on the chart.

UnFlag—This will remove the asterisk from the highlighted line.

Flagged Color—This will select the color to use for plotting “flagged” DSOs. Note

that this feature only applies to DSOs, and has no effect on stars, double stars or vari-

able stars.
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Plot These DSOs Only—If selected, MegaStar will only display those DSOs which
appear in the list, regardless of the field size or any filter settings. This enables you to
view your target objects without cluttering the field with extraneous DSOs. As with
the flag color, this option only applies to DSOs, and has no effect on stars, double
stars and variable stars.

Print—Print the list

Clipboard—Copy the list to the Windows clipboard.

Get Obs List—Displays a file selection dialog for choosing a new Observing List to
display. All Observing Lists have a file extension of “.obs.”

Save Obs List—This function is intended for use with data listings which are not
already Observing Lists (those described in Section 10.4.1 on page 94). A file selec-
tion dialog box is displayed for saving the current list as an Observing List.

Select Font—Allows you to change the font of the Data Listing Window.

10.6 DSO Utility

This menu selection is identical to “DSO Utility” in the DSOs menu, described
in Section 6.9 on page 56.
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\
|Ei|e View Stars DSO0s SolarSys Field Owverlays Dgtabase[gptinns Scope ﬂeIpJ

Fonts...

11.1 Fonts éymbnls & Lines...
This dialog box allows you to select the font and color of Telescope FL...
most labels and textual components of MegaStar, such as Coord Format...
DSO Names, Flamsteed Numbers, Data Boxes, etc. Cursor Style...

Note that there are separate settings for screen andl NightVision...
printer fonts. Use the tabs at the top of the dialog box to Chart Mode
select which device you wish to modify. Be sure that the SetDate / Time...
correct tab is selected. Set Location..

Although this dialog box has both “OK” and “Can-
cel” buttons, the changes you make will take affect immediately. The Cancel button
will not undo your changes. These buttons are added by Windows automatically for
this type of tabbed dialog box.

Otherwise, the Cancel button
would be removed. Screen | Printer |
Font. When a button (such Font Color Font Color
as “DSO Names”) is selected’ a DSO Name Constellation Name
Windows font selection dialog CommonNeme | [y CometLabel =

box is displayed. Note that you __ FlamsteedNumber | _ seoaiobel ||

are not constrained to the font = ___ Seerteter | Sun/Plenetlabel | [T

sizes that are presented in the S40//35¢ Horber I | Im— CoordinsteLabel | [y
“Size” list box if the font is | Sovesde | FS DataBoxTed | NN
True-Type. For example, if the ] pesBexBesamnd
smallest listed font for Arial is [ R I —

. Double Star Label | Command Window
“8”, you could type a “6” into

the text box. In many cases, only Load Defaults
even-numbered point sizes are
presented in the list, but you
could type in an odd number.

After setting the desired font properties, click “OK” to set the font for that text.
The MegaStar window in the background will refresh immediately to reflect the new
font.

Color. To change a font color, click on the color bar for that item. A Windows
color selection dialog box will be displayed. You can choose one of the “standard”
colors, or you can click the “Define Custom Colors” button to create a new color. In
the custom colors window, the “Add to Custom Colors” button will create a selection
for that color in the “Custom colors” list. MegaStar will save your custom colors
between sessions.

As with the font selection, the MegaStar window in the background will refresh
immediately to reflect the new text color.

Cancel
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The Load Defaults button will reset all fonts and colors to the MegaStar default,
and you will permanently lose any custom settings you have made.

11.2 Symbols and Lines

This dialog box will let you select the properties of object symbols and overlays in

Select Symbols and Lines [x]
Screen Symbols I Printer Symbols |
Galaxy 7~ Line Style
Double Galaxy O
Multiple Galaxy
Cluster of Galaxies _—_——m—mm
Quasar $
Radio Source O S
X-Ray Source
Open Cluster o & Q A
Cluster with Nebulosity
Planetary Nebula = |- -—-—-— - — - — -
SupemovaRemnant _e_ d) <
Knotin External Galaxy
Nebula Contour
Bright Nebula
Emission Nebula ’ M _ _¢' @ ®
Reflection Nebula
Dark Nebula
Minimum
Asterism 7 pixels
NGC Probable Star Size O X m
NGC Probable Double Star
NGC Probable Triple Star ¢ ol & Gutline _I_
Unknown Type - - - 1 m
Non-Existent
Group Marker Load Default Settings
L ,
GSC NonStar !
A2.0 Star Apply to All Devices
Double Star &2 (exceptfor colors and sizes) m = symbol is scaled to magnitude

MegaStar. Note that there are separate settings for the screen and printer. The tabs at
the top of the dialog box allow you to select which device you wish to modify. Be
sure that the correct tab is selected.

At the far left is a list of object types and overlay lines. Highlight the item that
you wish to modify. Any settings which are applicable to that item will then be acti-
vated. Those setting which do not apply or are not allowed for that object will be dis-
abled.

Note that MegaStar has three different categories of galaxies: galaxy, double gal-
axy and multiple galaxy. If you want all galaxy symbols to be the same, make sure
that you make any changes to all three types. Similarly, there are separate entries for
nebula contour, bright nebula, emission nebula and reflection nebula. Be sure to
examine each of them to make sure that you have the desired settings.

Line Style. Click the desired line style. For solid lines, four thicknesses are
available. You can also choose dotted, dashed or combination dot-dash lines. Note
that Windows does not support the use of dotted or dashed lines having a thickness
other than “one”. Also, the use of dashed and dot-dash lines is not recommended for
use with the screen display. These line styles often give unsatisfactory results.

Color. Click the Color button to select the object color. A Windows color selec-
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tion dialog box will be displayed. You can choose one of the “standard” colors, or you
can click the “Define Custom Colors” button to create a new color. In the custom col-
ors window, the “Add to Custom Colors” button will create a selection for that color
in the “Custom colors™ list. MegaStar will save your custom colors between sessions.

Minimum Size. For objects which have an unknown size in the database, this
minimum size will usually be used for displaying the symbol. For the screen display,
this size is specified in pixels. For the printer, it is specified in millimeters.

Solid / Outline. Select whether you want the symbol to be filled or outline only.
Note that this option will not apply to every symbol type. For example, the solid
option is meaningless for a “+” symbol.

Symbol. There are 24 symbols from which you can choose. A rectangle will be
drawn around the symbol currently selected for an object. For most object types, the
selection of symbols will be somewhat restricted. Those symbols which cannot be
chosen for the selected object will be disabled.

The three symbols having an “m” to the lower right are handled somewhat dif-
ferently than the others. Rather than being scaled based upon the size of the object,
these symbols are scaled based upon magnitude. These are primarily reserved for
stars, double stars and variable stars.

Load Default Settings. Click this button to return all settings to the MegaStar
default. You will permanently lose any custom settings you have made.

Apply to All Devices. This will cause the settings of the current tab to be applied
to the other tab as well. The screen settings will be applied to the printer, or vice
versa. This will not affect the colors or minimum sizes, however.

11.3 Telescope F.L.

In the Telescope Focal Length dialog box, you can enter data for up to nine different
telescopes. First choose the units you want to use (inches, mm or cm) for the focal
lengths. After entering the focal length(s) and optional description(s), select the tele-
scope that you want to be currently active. Note: A valid number must appear in each
Focal Length text box, but any or all of the Description fields may be left blank.

This information will be used to compute the angular diameters of eyepiece
fields and CCD frames.

11.4 Coordinate Format

This dialog box lets you choose the format for reporting celestial coordinates in cer-
tain components of MegaStar. This option will affect the Readout Bar, Data Boxes

and Ephemerides. This will not affect object listings or the coordinate labels sur-
rounding the field.

11.5 Cursor Style

You can choose from among 24 predefined cursor styles. This only affects the shape
of the cursor when it is within the border of the field display. To preview your cursor
selection, press the left mouse button over the desired cursor, and continue holding
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the button down as you move the cursor outside of the dialog box. This will show you
what that cursor will look like against the MegaStar field. When you have found the
cursor you want to use, click “OK.”

11.6 Night Vision

A “Night Vision” mode is available for using MegaStar in the field. You can choose
light red, dark red, light gray, dark gray, or white. For most people, the best results are
obtained by selecting the white or gray mode, and placing a red filter over the screen.
This will provide the maximum contrast and best control of the screen brightness.

The red modes are not perfect. There will be some Windows system elements
that will not change (such as system buttons and scroll bar buttons). Also, because
color is a system-wide shared resource in Windows, night mode will have some effect
on all other programs that are running.

If you exit MegaStar while in night vision mode, the system colors will be
restored to their normal settings.

11.7 Chart Mode

This will change the background of the screen display to white. For most objects, the
colors and symbols that have been selected for the printer will be used. The normal
screen colors and symbols will be restored when chart mode is turned off.

11.8 Set Date/Time
This is the reference time

used for the “Compute All € Use PC System Clock Format for Displaying Times
Comet (or Asteroid or  Use Static Date/Time @ 12-hour (@m/pm)  © 24-hour
Planet) Positions™ fUHC- = g A i = Format for Displaying Dates
tions. It is also used in the g 7 eooz ez oo 1

. . Sl @ « Month/Day/Year (e.g. 5/17/02)
calculation of altitude and T T T
azimuth in the Readout Load a Previously Selected Date C Year/Month/Day (e.g. 02/5/17)
Bar, and the rise/set/tran- [Aug 4 2002 2300 =
sit times in Object data I~ Recompute asteroid positions

. : X after this dialog bhox is closed.

boxes. The reference date Daylight Saving Time ‘

. . X i Planets and comets will always
and time can be dlsplayed ' Automatically Adjust for DST be recomputed automatically.
in the caption bar of the SetDST Start/End Dates |

. OK I Cancel |
MegaStar window (refer to

Section 4.10 on page 37).

You can choose one of two reference time modes: The System Clock of the PC,
ora Static Date and Time which will remain constant throughout your MegaStar
session.

Whenever a new static date/time is entered (and accepted by clicking “OK”), it
will be added to the list of Previously Selected Dates. You can click on this drop-
down list to select and load a previously-entered date/time.

Format for Displaying Times lets you select your preference for the time for-
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mat used in ephemerides, solar system labels, etc. Either 24-hour time or the use of
am/pm can be selected. (Universal Time will always be expressed in 24-hour for-
mat.). Format for Displaying Dates lets you choose the date format.

Whenever the reference time is changed, all comet and planet positions will be
automatically recomputed for the new time. However, because the computation for
asteroids can be quite lengthy, there is an option for choosing whether to automati-
cally recompute asteroid positions.

MegaStar will make adjustments

for Daylight Saving Time if you
select Automatically Adjust for & Use Day ofWeek

Daylight Saving Time. The Set DST = co——Jce =] o o =] towff
Start/End Dates button will display = ¢ [ 5] sy =] i Jou =] hew
a dialog box for entering the “rules”
for when DST starts and ends. € Use Speciic Date
. . month day hour

. NoFe. All time-dependent c.alcu- L l_y —
lations in MegaStar also require the s 5] ;’ ol —
proper setting of your location (lati- : o |
tude and longitude) and time zone.
This is performed in “Set Location” described in the next section.

11.9 Set Location

Setting your location is
necessary for calculat-

. . Degrees, Minutes, Seconds Select Country or U.S. State
ing the correct altitude,
. . . _ & Narth IArlzona zl
azimuth, rise/set/transit Latiude [32 13 18 B
times, and for accurate - ot - SEEleeIE N
3 Longitude (110 55 33 ucson %
computation of solar .
system object positions. AddNew | Replace |
You can enter your Difference from Universal Time[[7.00

Latitude and Longitude {Hours, Local Standard Time minus UT) OK I Cancel I
directly, or you can
select a location from the predefined list.

To enter Latitude and Longitude values directly, type these into the text boxes as
degrees, minutes and seconds separated by at least one blank space. Decimal points
are allowed in any of the numbers you enter. If the minutes or seconds are omitted,
they will default to zero. Remember to select the appropriate hemisphere options
(North or South, and East or West).

You must also specify the number of hours your local time differs from Univer-
sal Time (UT, or Greenwich Mean Time). This is expressed in hours, and it is your
local time minus UT. This value will generally be negative for western longitudes,
and positive for eastern longitudes. Do not apply any current Daylight Saving Time
correction to this value. This value is always referenced to your local standard time.

To select a location from MegaStar’s database, first click on the Select Country
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or U.S. State dropdown list and choose a state or country. Then click on the Select
Location dropdown list to choose the city or location. The Latitude, Longitude and
UT Difference text boxes will be updated with the values stored for that location.
Note: Some of the UT offset values in MegaStar’s database have been approximated,
and may be incorrect due to the irregularity of time zone boundaries. Therefore, be
sure to check whether this value is correct for your location.

To modify an existing location, manually enter the Latitude, Longitude and UT
Difference in the text boxes, and then click the Replace button.

To add a new location, first enter the desired Latitude, Longitude and UT Dif-
ference, then click the Add button. A dialog box will be displayed for entering the
name of your new location. That location will be added to the state or country list that
is currently selected.

The first entry in the “Select Country or U.S. State” dropdown list is User
Defined Locations. This list is initially empty. This can be a convenient place to
store a list of locations that you use frequently.
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| File View Stars DS0s SolarSys Field Overlays Database Options [ Scope Help J
Select Interface 4
Options...
Comm Setup...

12.1 Select Interface Encoder Setup..

The first step in setting up the tele- Meade X200 g':;:';c:e u

scope interface is to select the tele- AstroPhysics GTO —

scope or device that you are using. NexStar 5/8 f:a_ﬁ"g"mem'"

The Select Interface popup menu g:xsct::n?n:i’:rs S _

will display the interfaces that Taﬁ et Slew Io Object

MegaStar supports. If your particu- BB.;.E; Sky Wizard CT ST HETD Al
Local Sync

lar telescope or device is not listed, MicroGuider [l v Confirm Syncs

it may be compatible with one that Bartels Sky Cmar Tools »

is. Check with the manufacturer for
compatibility with other interfaces.

The Tangent selection refers to the family of units manufactured by Tangent
Instruments, which are all identical in their operation. These include the NGC-MAX,
Sky Vector, Advanced AstroMaster and Sky Wizard 3 (but not Sky Wizard CTI,
which functions differently).

12.2 Communication Setup

Before interfacing to your telescope, you must make sure that Foer 3

the communication parameters are set up correctly by clicking —

the Comm Setup rnenu. option. o . ComPor# [comT =] |
Enter the appropriate communication parameters in the

dialog box. The most common settings are 9600 Baud, 8 Data Baud Rate 3600

Bits, 1 Stop Bit and No Parity. This information will be sup- C 2400 C 4800
plied by the manufacturer, except for the Com Port, which €90 iadm
will depend upon the configuration of your PC. If you do not | Data Bits |5 |

know which com port to use, try each one and see if a success- >
ful connection is achieved. If you are using a laptop or P( StopBits ¢ 15
which has a PS/2 mouse, then the most likely com port num- 2
ber will be Com 1.

If your PC has a modem, you should find out which com Pary : gzze
port it uses, and avoid using the same one. To determine your  Even
modem’s com port, open the Windows Control Panel and dou-

ble-click on “Modems.” Then click the “Properties” button in ot

the dialog box and look for the Port number.

12.3 Encoder Setup

If you are using a device which interfaces directly with the encoders (such as the Tan-
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gent devices), you will need to enter the
encoder parameters by clicking the Nurmber of QutputRange
Encoder Setup menu option. Steps ~ Directon Min - Mex
Number of StEps—EntEr the resolution | oIt (T Reese e
of your encoders, taking into account any Dec/Altiude [4000 | T [Reverse [-2000 | 1939
gearing ratio your setup may have. For GRBIERE e Ee| SeraEtepe e |
example, if you are using 4000-step

. . . . Mount Type
encoders with a 2:1 gearing ratio, then the s iy
number Of StePS to enter WOUld be 8000 ¢ Dohsonian with equatorial platform (drive running)
Direction—Depending upon how the ¢ Equatorial with clock drive ON

C E ial with clock drive OFF

encoders are mounted, you may need to ietornefwih dock enve

specify a “reverse” direction. The best It you have an equatorial mountwhich is very Gl

accurately polar-aligned, you can choose to

way to determine whether this is neces- | perom e slignmentusingjust one object
sary is by looking at how the counts W U Sl PR ATE e
change when moving the two axes of the
telescope mount. In the “Telescope Interface Options” dialog box (described in the

next section), choose the “Raw Encoder” option for the readout window. Then estab-
lish the connection (Section 12.5 on page 108). The count values in the digital read-

out window should change as you move the telescope. The count should increase
when the declination or altitude axis is moved northward. If the count decreases, then
you need to select “reverse” for the Dec/Altitude encoder. The count should increase
when you move the RA or azimuth axis clockwise as seen from above the telescope.

If the count decreases, select “reverse” for the RA/Azimuth encoder. Note: These
instructions should be reversed for the Southern Hemisphere.

Output Range—For Tangent, MG III, and some versions of BBox, the output range

is -(steps/2) to +(steps/2-1). For example, if the encoders have 4000 steps, the output
range would be -2000 to +1999. Other devices (such as certain BBox versions) may
have a fixed output range (e.g., -4000 to +4000) which is independent of the encoder
resolution. Consult the documentation for your interface device for the proper setup

of the output range.

Send Steps To Box—For some devices, such as the MicroGuider IIT and BBox, you
may need to transmit the encoder resolution to the device. If so, use this button for

this purpose. Get Steps From Box can be used to verify that the correct resolution

has been set.

Mount Type—Select the type of mount that most closely matches your telescope.
The need to specify whether a clock drive is running is only for the proper handling

of the optional Field Marker, which indicate the telescope’s position on the MegaStar
field. If you are using a clock drive, but don’t indicate that to MegaStar, then the Field
Marker may tend to “jitter.”

Use Single Point Alignment—If you are using an equatorial mount which you know

is accurately polar-aligned, you can simplify the star alignment process by using only

a single star. Indicate this by selecting this option.

OK
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12.4 Options

The last step before connecting to your telescope is to set some options. Depending

upon your interface selection, one of two dialog boxes will be displayed.

The Options dialog box shown
here is for the Tangent, BBox, Sky
Commander and MicroGuider III.
The dialog box for the LX200, Nex-
Star and AstroPhysics GTO is not
shown, but is very similar. For
those interfaces, the “Target Coor-
dinate Selection” and “Digital
Readout” options are not used, but
all of the other options described
below are applicable.

Digital Readout— Select the infor-
mation that you want the readout
window to report.

The Raw Encoder option is

Telescope Interface Options

v Show Field Marker

Diameter [40.0

& Pixels ¢ ArcMinutes

I Use Eyepeice Field

IV Lock Onto Telescope

‘When the telescope field
marker gets near the edge
of the field, the display will
automatically re-center on
the marker position.

Setthe distance from the
edge ofthe field (as a
percentage of field size)
for triggering a refresh:

co {15 10

Digital Readout
& Scope RA / Dec
 RA { Dec Offset
 Scope Alt / Az
 Alt/ Az Offset
¢ Raw Encoder

Set Target Coords Using:
& Current Readout Bar
¢ Left Double-Click

Polling Interval (ms)
€100 @ 150 ¢ 200
250 € 300 ¢ 350

Local Sync Radius

IS.D— degrees

Cancel |

useful for checking the integrity of 15 o %
your system (for example, detecting
ok |

encoder slippage) and for determin-
ing the “direction” of the encoders.

Scope RA/Dec (intended for equatorial mounts) and Scope Alt/Az (for Dobso-
nian mounts) will simply show the coordinates that the telescope is pointing to. These
values will be constantly updated as the telescope is moved. RA/Dec Offset and
Alt/Az Offset are used if you want to locate an object. This tells the readout window
to display the offset between the current telescope position and the coordinates of the
selected target object. You then simply move the telescope until both offsets read “0.”

The target object coordinates can be set in two ways, and the mode is selectable
in the Set Target Coords Using: option. If Current Readout Bar is selected, the tar-
get coordinates will always be the current coordinates in MegaStar’s Readout Bar
(Section 4.9 on page 37). If Left Double-Click is selected, then you must double-
click on the field with the left mouse button to set the target coordinates. This action
will also re-center the field at that point. The latter option might be preferable, since
there will be less chance of inadvertantly changing the target coordinates. Keep in
mind that the Readout Bar coordinates change every time you single-click on the
field with the left mouse button, locate an object, pan, or perform any other function
that changes the field position.

Show Field Marker—For those interfaces which support continuous polling of the
telescope position, you can choose to display a marker on the MegaStar field to indi-
cate where the telescope is currently pointing. This marker will be a circle of select-
able size. If the size is specified in pixels, the marker will have a constant diameter. If
you specify arc-minutes, then the size of the marker will be scaled based on the cur-
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rent field size (within lower and upper size limits). A third option is Use Eyepiece
Field. In that case, the marker size will be set to the field size of the currently selected
eyepiece. Refer to Section 9.1 on page 81 for information about eyepiece overlays.
Lock Onto Telescope—If you are displaying a field marker, this option can also be
selected. For hands-free operation, the displayed field will “lock on” to the telescope
position, and will automatically shift to follow the position of the telescope. The field
will refresh whenever the marker gets within the specified distance from the edge of
the field. If you perform a “Locate” or “Pan” operation, the field lock will be sus-
pended. However, if the marker moves back into the field, it will lock on again auto-
matically. Note that if you do not turn this option on, you can still manually center the
field at the telescope position by clicking the Show Scope Field menu command.
Polling Interval—This determines how often MegaStar polls the interface for coor-
dinate information. For example, if it is set to 250ms, then the unit will be polled four
times per second. Decrease this value if the field marker does not respond quickly
enough. Increase it if the interface appears to impact the performance of other pro-
grams that are running concurrently with MegaStar.

Local Sync Radius—This is used with the Local Sync option described in Section
12.8 on page 110. It determines the size of the area for which the local sync correction
will be applied.

12.5 Connect

When you click Connect in the Scope menu, the message “Link Successful” will be
displayed briefly when the connection has been established. What you see next will
depend upon the type of interface. In the case of LX200, NexStar and AstroPhysics
GTO, a menu bar will appear on the screen. For the Tangent, BBox, Sky Commander
and MicroGuider III, a readout window will appear. For the latter devices, the next
step will be to perform a star alignment. For the X200, NexStar, AstroPhysics GTO
and Sky Commander, you will not perform a star alignment within MegaStar.

12.6 Star Alignment

12.6.1 Single-Star Alignment

If you selected “Use Single Point Alignment” in the Encoder Setup dialog box,
then the alignment procedure will be as follows:
First, left click on the point in the field that the telescope is currently centered on

(to set the Readout Bar coordinates). This
will normally be some bright star, but it

You have indicated that you have an accurately polar-aligned

can be any arbltrary pOHlt that you can equatorial mount, and wish to use a single-point alignment.
ldentlfy in the MegaStar field. Then select The current coordinates in MegaStar's Readout Bar must

N . . now match the center of the telescope field. lfthey do, then
“SCOpe | Star Ahgnment” to dlSplay the click "OK". Ifthey do not then click "Cancel" and start over.
dialog box shown at the rlght If you are Ta setthe Readout Bar coordinates to match the telescape

. Y position, left click on the same point in the field where the
sure that the Readout Bar COOl‘dl]’]ates telescope is currently centered. This must be done before
.. . executimg the "Scope | Star Alignment" menu function.

match the telescope position, click “OK.”

The alignment is now finished.

Cancel
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12.6.2 Two-Star Alignment

109

If “Use Single Point Alignment” in the Encoder Setup dialog box is not selected,
a two-star alignment procedure will be performed. Use this for Dobsonian or non-

polar-aligned equatorial mounts.

When you click “Scope | Star Alignment,” the first dialog box that is displayed
will be for setting the initial telescope position.
If you are using a Dobsonian mount, you should orient

the optical axis to either a vertical or horizontal positio
(the term “level” is used here, to conform with the NGC-
MAX documentation). If that is not possible, or if you
know the angle of the optical axis, you can enter that value
in the text box. One method for doing this would be to cen-
ter on a star and check the star’s altitude in MegaStar. Then

enter that altitude in the text box.

If you are using an equatorial mount, point the tele e

scope at the celestial equator and click the “Dec = 0”

Actual Value (degrees)

90.000 & Vertical
0.000  Level
¢ Dec=0

Check current telescope
position, then click OK.

option. For this step, it may be helpful to point to a star that is very near the equator.
In this first step of the alignment procedure, the sequence of events is important
and should be performed exactly as follows:

1.
2.
3.

Orient the telescope to the desired initial position.
Power up the encoder interface device.
Do not move the telescope after turning the unit on. When the encoder inter-

face is first powered up, the encoder counts are initialized to zero. This needs
to correspond to the initial telescope position.

Click “Scope | Connect.”
Click “Scope | Star ALignment.”

No o

Click the “OK?” button.

After you click “OK,” the Star
Alignment dialog box will be displayed.
Follow these steps:

1. Choose the first alignment star
by highlighting it in the list and
clicking the Star #1 button.
Then choose a second star and
click the Star #2 button. You
can replace existing selections,
if necessary.

Click the Align button.

A message will appear on the

screen asking you to center the
first alignment star in the eye-
piece, and then click OK.

Enif
Fomalhaut
Hamal

Kaus Australis
Kocah

Kraz
Menkar
Miaplacidus
Mira

Mirach
Mirphak
Mizar
Peacock
Phaet
Polaris
Pollux
Procyon
Rasalhague

REEUIUS

Rigel Kentaurus
=

|

Sirius
SnirAa

Select the appropriate option in the “Initial Telescope Position” dialog box.

Star Alignment

Selected Stars
#1

Regulus

#2  Rigel

Star #1
Star #2

Highlight an entry and
click Star #1 or Star #2
to pick alignment stars.

After selecting two
stars, click "Align".

Cancel
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4. After you have clicked OK in step3, a second message will appear, prompting

you to center the second alignment star and then click OK.

If the alignment was successful, a “warp” factor will be displayed, indicating the
accuracy of the alignment. Click “OK” to remove the message. The warp factor
should be 0.5 or less (the smaller, the better). If the warp factor is too large, or if you
receive a message indicating that the alignment was not successful, you will have to
start over. After successful alignment, the readout window should then begin to dis-
play valid values for the readout mode that was selected in the Options dialog box.

12.7 Re-Align

If during the observing session the accuracy of the encoder readouts decreases,
you will need to refine the star alignment. You could disconnect the link and re-do the
two-star alignment. Or you can try Re-Align.

Re-Align uses only one point, and does not require setting the initial telescope
position. The new alignment point will be used with one of the original alignment
points. You can use any object that is currently centered in the telescope. Just click on
that object with the left mouse button, and choose “Re-Align” from the Scope menu.

It is very important to remember to click on the object first! Whereas the Local Sync
is a temporary and limited adjustment, this will perform a permanent and global
refinement of the alignment procedure.

12.8 Local Sync

This will correct the inaccuracy of the telescope alignment in a localized area. For
example, if you have an object centered in the telescope, but the field marker is not
centered on that object, you can “sync” on it. Click on the object with the left mouse
button, and then click the Local Sync menu option. It is very important to remember
to click on the object before executing the Sync command! A linear correction will
then be applied to the telescope readout and marker position.

The correction will be applied within a user-selectable radius of the “synced”
object. This is the Local Sync Radius setting in the Telescope Interface Options dia-
log, described in Section 12.4 on page 107. If the telescope is moved outside of this
area, the correction will not be applied.

If Confirm Syncs is checked in the Scope menu, a confirmation dialog box will
be displayed whenever you perform a Local Sync.

12.9 Sky Cmdr Tools
This popup menu has two submenu items. These functions are Build Object File
used for the object upload feature of the Sky Commander. Upload Object File

12.9.1 Build Object File

This will convert a MegaStar Observing List file (refer to Section 10.4 on page 94)
into a format suitable for uploading to the Sky Commander “Special Object Catalog.”
Enter the file name of the Observing List file and the Sky Commander output file.
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There is a limit of 59 objects that can be uploaded to the Sky Commander.

12.9.2 Upload Object File

This will upload the selected object file to the Sky Commander “Special Object
Catalog.” Use the Browse button to select the desired file, then click the Upload but-
ton.

12.10 Slew To Object

If the telescope you are connected to has slewing capability (such as the LX200, Nex-
Star and AstroPhysics GTO), this command will slew the telescope to the current
coordinates in MegaStar’s Readout Bar.

The Readout Bar coordinates are updated whenever the left mouse button is
clicked within the MegaStar field, or when an object is centered using the “Locate”
command. Thus to slew to NGC 4656, “Locate” that object (or click on it if it is
already in the field), then click “Slew to Object.”

12.11 Show Scope Field

This command will center the MegaStar field at the current telescope position.

12.12 Tangent, Sky Commander, BBox and MicroGuider III.

These devices will use a readout window, which may be moved or resized.

The font size will change automatically as the window size is changed. You
should first resize the vertical dimension until you have the desired text height. Then
resize the window horizontally until the text fits in the window.

The contents of the readout window will depend on the Digital Readout option
that was selected in the Options dialog box, described in Section 12.4 on page 107.

The window can either display the telescope coordinates, or the offset to a target
object.

12.13 Mel Bartels Telescope Control System

If you are not using the LX200 emulation supported by the Bartels system, you can
“communicate” with the scope.exe program through the use of files. This is the
method used when “Bartels” is selected in “Scope | Select Device.” There will be no
need to use the “Connect” command when interfacing in this manner.

When you execute the “Scope | Slew To Object” command, MegaStar will create
the file slew.dat in the working directory. The current coordinates in MegaStar’s
Readout Bar will be written to this file, which will be read by scope.exe.

When you execute the “Scope | Show Scope Field” command, MegaStar will
look for the file slew_out.dat in the working directory. This file is created by
scope.exe, and contains the telescope coordinates.

The web page www.bbastrodesigns.com/cot/operate_interfacing.html describes
this interface.
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12.14 1.X200, AstroPhysics GTO and NexStar

X200 Link

Move Slew ShowField Coords Focus Setup

When a connection is established to these telescopes, a floating window will be dis-
played. The only significant component of this window is its menu bar. The window
can be moved and resized as desired, and will exist until the telescope link is termi-
nated.

The menu bar shown above is for the LX200. The NexStar menu bar will only have
the “Slew,” “Show Field” and “Coords” menu items. But the descriptions given in the
following sections will still apply.

12.14.1Move

Clicking the Move menu will display a dialog box containin
control buttons. This dialog box will remain displayed until you T
click the Cleose button. @ | Eest |

To move the telescope in one of the compass directions, first South
select the motion rate, if necessary (Guide, Center, Find or | ¢ Gude & Center
Slew). Then click on one of the direction buttons. To stop tl| € Find ¢ Slew
motion, click on the same button again, or else click the “Stop” NI
button. Performing the start/stop motion by clicking on the same | R
button twice enables you to quickly stop the movement without Slow 1o Coprdinates I
needing to move the mouse to another button. This facilitates
making small adjustments to the telescope position. _ Sopsew |

The other method of moving the telescope is to slew to spe- Synchronize
cific coordinates. The RA and Dec that initially appear in thi
dialog box will be the coordinates in MegaStar’s Readout Bar. M

8 8
Note that the Readout Bar coordinates are updated whenever the
left mouse button is clicked within the boundary of the field display. They are also set
whenever an object is centered using the “Locate” function. So to slew to NGC 4656,
execute the Locate command for that object (or click on it if it is already in the field),
then click “Slew to Coordinates” in the dialog box.

The Synchronize button only works with the 1.X200, and will refine the tele-
scope alignment. Center field on an object that is in the LX200 database. Left click on
that object in MegaStar and then click the Synchronize button. Note that the L.X200
will synchronize on the object’s coordinates from its internal database, not the coordi-
nates from MegaStar.
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12.14.2Slew

Clicking Slew in the menu will slew the telescope to the coordinates currently dis-
played in MegaStar’s Readout Bar.

12.14.3Show Field
This will re-center the MegaStar field to match the current telescope position.

12.14.4Coords

|
The Coords menu displays a dialog box showing the cur- Carront Scope Position
rent RA and Dec of the telescope. The Show Field button RA 12 43 57

will re-center the MegaStar field to match the current tele- Dec 32 10 14
scope position. This button performs the same function as
the “Show Field” menu command described in the previous

section. Close |

12.14.5Focus Control
This will display a dialog box containing focus control buttons.
Select the focus speed, and then click on the “IN” or “OUT’ M STOP | QUT
button. To stop the motion, click on the same button again, or e Sigwl ¢ Fast

else click on the “STOP” button.
Done
12.14.6Setup [oone |

Setup is a popup menu with three submenu items for setting the frequency, date/time
and lat/long of the telescope.

X200 Link

Move Slew ShowField Coords Focus | Setup
Frequency
Date/Time
Lat/Long

Frequency
This function is only available for the LX200. The current value of
the tracking frequency is displayed at the top of the dialog box. Frequency [60.1

You can change the value in the text box in three ways: Typ- I
ing a value in directly, or clicking on thet/—0.1 increment buttons,

or by clicking on one of the preset value buttons. To initiate the Ml
frequency change in the L X200, choose “OK”. 60.0 Solar
The valid range for the frequency is 56.4 to 60.1 Hz. 57.9 Lunar

Cancel
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Date/Time
The dialog is initialized with the current telescope values. Mod-
ify the val n hen ch “OK” he tele- m d y
y the values as needed, then choose “OK” to update the tele ous [
scope.
Note that there are two choices for setting the time. If Use e W
System Clock is selected, the current PC clock time will be sent P —
to the telescope when “OK” is chosen. If Use Entered Value is € Use System Clock
selected, then the time that appears in the text box will be sent.
Whenever the LX200 date is changed, the planetary posi
. gec, fe panetary p conc
tions are updated. As you probably know, this can take several

seconds to complete (up to 20 or more). The cursor will change
to an “hourglass” during this process.

Lat/Long

For the GTO, only the latitude and longitude values
are used. The “Site” information is used for the New Current
LX200 only. Longitude [93 23 00 93 23 00

When this dialog box is opened, MegaStar sets Latitude [42 21 00 +42 21 00
the currently selected site in the LX200 to be the
same as the site number selected in the dialog box.
This will ensure that the telescope setting matches Cancel
the dialog information. It would, of course, be bet-
ter to simply read this data from the LX200 and display it. But according to the
Meade documentation, there is no way to query the LX200 to determine the currently
selected site.

Each time you select a site number by clicking on one of the radio buttons, that
site will be made the currently selected site in the LX200, and the coordinates for that
site will be displayed in the dialog box.

Choosing “OK” will send the latitude and longitude values in the text boxes to
the telescope.

Whatever site is currently selected when the dialog box is exited (even if you
exit using “Cancel”), that will be the site used by the LX200. That will also be the site
used to initialize the dialog box (and the LX200) the next time this function is
invoked.

Ste ¢#1 2 3 c4
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When you click on an object in MegaStar using the left mouse button, a data box will
be displayed. The information contained in the data box will vary depending upon the
object type. But every data box will display the RA, Dec, object type, altitude, azi-
muth, rise time, set time and transit time of the object. For stars and DSOs, these val-
ues will be based on the current reference date and time of MegaStar. For solar
system objects, they are based on the time for which the object’s position was com-
puted.

If you place the cursor over a data box and press the right mouse button, a con-
text menu will appear. The options in the context menu will depend on the object
type. The only option common to every context menu is “Copy,” which will copy the
contents of the data box to the clipboard.

13.1 DSOs

The information given in a DSO data box will depend on the object type. For all
types, a source will be given, which will be one of the following:

Archinal (Brent A. Archinal)

H-B93 (Revised and Updated Catalog of Quasi-stellar Objects, Hewitt & Bur-
bidge, 1993)

JLynn (Jenni Lynn)

LEDA (Lyon-Meudon Extragalactic Database)

Lynds (Catalogue of Dark Nebulae, Lynds, 1965)

Lynga (Catalogue of Open CLuster Data, Lynga, 1987)

Mitchell ( Larry Mitchell)

NED (NASA/IPAC Extragalactic Database)

NGC2000 (NGC 2000.0, Roger W. Sinnot, 1988)

PGC (Catalogue of Principal Galaxies, Paturel et al., 1989)

RC3 (Third Reference Catalogue of Bright Galaxies, de Vaucouleurs, et al.,
1991.)

RCG (Catalogue of Rich Clusters of Galaxies, Abell et al., 1989)

Riddle (David Riddle)

Sharp 2 (A Catalogue of HII Regions, Sharpless, 1959)

Skiff (Brian A. Skiff)

Sky Cat (Sky Catalogue 2000.0, Vol. 2, Hirshfeld & Sinnott, 1985)

Str-ESO (Strasbourg-ESO Catalogue of Galactic Planetary Nebulae, Acker et
al., 1992)

Strasbrg (Strasbourg Catalogue of Galactic Planetary Nebulae, Acker et al.,
1980)

Note: An asterisk (*) next to the source indicates that one or more data items
were modified from the original source (for example, a positional correction may
have been made).
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13.1.1 Galaxies =
Mag—If known, the magnitude system will be shown in [Vessier 77
parentheses (B=blue, V=visual, P=photographic). Only |uGc 2188
galaxies from the RC3 will include this information. 5‘15;‘337* 0-r-as
Most magnitudes from the PGC are in the B system, but l%ig%fgf%s
there are also some V magnitudes. Since these are nofrGc 10268

flagged in the catalog, the system used for any given gal-
axy cannot be stated with certainty.
Note: MAC galaxy magnitudes are only rough estimates
based on their appearance on RealSky images.
S.B.—Surface Brightness, in mag per square arcmin. Some of
these are values taken directly from the RC3 catalog, and
some are computed by MegaStar
B-V—Difference in magnitudes measured in the blue and
visual wavelengths.

Galaxy

RA: 02h 42m 40 9s
Dec: -00° 00" 43"
Mag: 9.6
SB.106

B-v: +0.74

Size: 7.1'%6.0¢
Class: (R)SA(rs)b
PA:T0
Inclination: 1

RV +1083
Source: RC3*

Alt: -37.3°, Az: 295.8°
Transit: 17:00

Rise: 10:59

Set: 23:.06

Size - Major Axis - Minor Axis. For RC3 galaxies, these val-

ues are the apparent isophotal dimensions at or reduced
to a surface brightness of 25.0 B-mag per square arcsec.

Class—For RC3 galaxies, the revised Hubble classification system is used. For
other galaxies, the old Hubble classification is provided. For many of the

PGC galaxies, the classification consists of four codes:

E for elliptical, L for lenticular, S for spiral, I for irregular.

B if a bar or semi-bar structure is present.
R if an inner or outer ring is present.
M for multiple or possibly interacting galaxies.
P.A. - Position angle in degrees, measured North to East. A p.a.
North-South orientation. The p.a. range is 0° to 179°.

of 0° indicates a

Inclination—Inclination to the line of sight, measured on a s cale from 1 (face-

on) to 7 (edge-on)
R.V.—Radial velocity in km/sec.

13.1.2 Galaxy Clusters

Mag 10—Magnitude of the 10th brightest member.

Mag 3—Magnitude of the 3rd brightest member.

Mag 1—Magnitude of the brightest member.

Size—The new survey entries in the RCG (2713—-4073) do not
contain size values. The values which are given have
been estimated based on the distance class of the cluster,
using a table provided by Dr. Harold Corwin. The siz
values for entries 1-2712 are measured values.

Class—There are three parts to the classification field: rich-
ness class, distance class and Bautz-Morgan classifica-
tion (e.g., “1 4 III”).

MegaStar User’s Guide

AGC 3578

Galaxy Cluster

RA: 13h 57m 30.0s
Dec: -24° 43' 00"
Mag10: 14.7 (V)
Mag3: 14.1 (V)
Mag1: 13.7 (V)
Size: 22.0¢

Class: 13-l

¥ Galaxies: 52
Source: RCG

Alt: 34.9°, Az: 189.6°
Transit: 01:25

Rise: 20:24

Set: 06:26

x|
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A () indicates that a value is uncertain; a (?) means doubtful.

Distance Class Magnitude of the 10th brightest galaxy
1 13.3-14.0
2 14.1-14.8
3 14.9-15.6
4 15.7-16.4
5 16.5-17.2
6 17.3-18.0
7 >18.0
Richness Class # of galaxies of mag 3 to mag 3 + 2
0 30-49
1 50-79
2 80-129
3 130 - 199
4 200 — 299
5 >300
Blautz-Morgan Class Mag difference between 2 brightest galaxies
I Large difference
I Moderate difference
11 Little or no difference

# Galaxies—Number of galaxies in the cluster.

13.1.3 Open Clusters

Class - Fou.r-pan Trumpler classification (e.g., “2 3 rn”) &
Concentration Messier 11
1 - Detached. Strong concentration toward center. RoeTe
2 - Detached. Weak concentration toward center. g}ge?aﬂtﬁterm .
. m S
3 - Detached. No concentration toward center. Dec: -06° 16' 00"
4 - Not well detached from surrounding star field. Mag &8
Brightness Range Class: I2r
. . # of Stars: 682
1 - Small range in brightness. Source: Archinal *
- in bri Alt 18.3°, Az 108.8°
2 - Moderate ral'.lge in brightness. et dats
3 - Large range in brightness. Rise: 00:31
. Set 12:05
Richness :

p - Poor (less than 50 stars).
m - Moderately rich (50-100 stars).
r- Rich (over 100 stars).
An “n” following the richness class indicates nebulosity involved.
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13.1.4 Globular Clusters

Mag V(tip)—Magnitude of the brightest stars in the cluster
This can predict the resolvability of the cluster, since you
must be able to see at least a few individual stars in order
to begin to resolve it.

Mag V(HB)—Magnitude of the horizontal branch of the clus-
ter’s color-magnitude diagram (an observational version

of the H-R diagram). This can also be predictive of thgS'* 3

extent of resolvability, since these stars tend to be the
brighter cluster stars.

MegaStar 5
X
Messier 13
NGC 6205

Globular Cluster
RA: 16h 41m 41.55
Dec: +36° 27' 37"
Mag: 5.8

Mag V(tip): 11.9
Mag V(HB): 15.0
B-V (tip): +1.60
Size: 20.0°

RV -248

Source: Archinal *
Alt: 24 6°, Az 60.6°
Transit: 03:23

. Rise: 19:41
Class—Shapley/Sawyer concentration class. Values range |set 1105
from 1 to 12. The smaller the number, the more concen-
trated the cluster.
R.V.—Radial Velocity in km/sec.
13.1.5 Bright Nebulae
. . B x| Bl X
b = Ty
Class—The number is Lynd’s brightness =57, 5113
class, on a scale of 1 (brightest) to 6 |[3H2-44 LDN 548
. . 9. Gum 78 Dark Nebula
(faintest). The letter indicates |LBns6 RA: 18h 51m 06.0s
CP fect Bright Nebula Dec: -04° 19' 00"
whether it is an emission (E) or |gaian 6m 15.0s Hog
reflection (R) nebula, or a combina- |Dec:-16° 33" 00" Size: 11.0°
. Mag: --- Class: 5 IrG
tion (E+R)' Size: 60.0%41.0 Source: Sky Cat*
Class: 3 E Alt 19.4°, Az: 107.1°
Source: Lynds * Transit: 06:18
13.1.6 Dark Nebulae Al 18.9°, Az 1228° Rise: 00,26
Class—The number indicates opacity on ~[fr2"st [543 Sk 1210
ise: 00:21
a scale of 1 (least opaque) to 6 (most |Set 11:06

opaque).

The letter indicates the shape: Ir=irregular, E=elliptic
Co=cometary, K=kidney, S=S-shaped

A “G” is appended if the nebula is or includes a globule.

13.1.7 Planetary Nebulae

. g . Bl x|

Class—The Strasbourg Catalog does not include classification e
data, so this was added from Sky Catalogue 2000.0 wher- [NoC 8858
ever possible. The Vorontsov-Velyaminov system is used: Prenal

1 = Stellar image
2 = Smooth disk a = brighter toward center
b = uniform brightness
¢ = traces of ring structure
3 = Irregular disk a = very irregular brightness distribu-
tion
b = traces of ring structure
4 = Ring Structure.

al, C=circular,

Planetary Nebula
RA: 19h 59m 36.1s
Dec: +22°43' 13"
Mag: 7.6 (P)

Size: 6.7

Class: 3+2

Mag C. Star: 13.9
RV -

Source: Str-ESO *
Alt -18.5°, Az 48.7°
Transit: 06:40
Rise: 23:43

Set: 13:37

5 = Irregular form similar to diffuse nebula.
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6 = Anomalous form.
These codes may be combined to describe more complex
ll4+2))'

Mag C. Star—Magnitude of the central star.

13.2 GSC Stars

Pos err - Estimated positional error.
Mag - Magnitude, followed by the estimated magnitude error.
BP Filter - Passband filter of the magnitude measurement:
0 = IMa-J / GG395 10 = Ila-D / GG495
1=1la-D /W12 11 = 103a-0 / GG400
6 = [Ia-D / GG495 18 = Illa-J / GG385
8 = 103a-E / Red Plexiglass

13.3 Tycho and Hipparcos Stars

If applicable, the common name, Bayer letter and Flamsteed
number of the star are given.

T indicates a Tycho designation, and HIP indicates an Hip-
parcos designation.

PPM, SAO and HD numbers are also given, if available.

For Tycho and Hipparcos stars only, the context menu will

have a “More Data” option. If selected, a dialog box

containing more information will be displayed.

Rise: 08:34
® [x] Set 22:00
Regulus
Alpha, 32 Leo [N More Data...
I Bad. 130t Add to Observing List
PPM 127140
SAO 98967 apy
HD 87901
RA: 10h 08m 224805
Dec: +11° 58' 01.80" HipID 49869 Hp Scatter 0005 VerFlag
Mag(v): 141 PPMID 127140 HpObs 60 Period
B-V: -0.036 SAOID 98967 Ho Ref VarType
Spect BTV HDID 87901 Hp Diff Var Table
Alt: §5.3°, Az: 227.7° Spect BV Hp Diff err Light Curve
Transit: 20:51 SpectSre X B-V 0087 Comb
Rise: 14:17 RA 10 08m 224605 B-Ver 0015 CCDM  10083+1159
Set: 03:20 Dec  +11°68'01.90" B-VSc G CCOMFlag |
RAer 071 V-1 -0.100 Nsys 1
Decerr 043 V-ler 0010 Neomp 1
VMag 136 V-18rc G Mult Flag
VMagSre G V-lproc -0.10 Comp ID
BT Mag 1360 Pevallax  42.09 PA.
BT Mager 0.010 Parallaxerr  0.79 Sep
BT Ref PMRA -249.40 Seper
VT Mag 1399 PMDec 491 Astrom Src
VT Mager 0.007 PMRAer 074 Qual
HpMag 13232 PMDecer 048 SurveyFlag S
Hp Magerr 0.0007 Astrom Ref Chart Flag
HpMax  1.31 % Rejected 2 Proxy
HpMin 134 Nastrom 270 Notes

119

structures, e.g.,

® x|
GSC 4939:303

STAR

RA: 12h 00m 22.24s
Dec: -00° 02' 22.9"
Pos err: 0.5 arcsec
Mag: 12.2 / 04

BP Filter: 0

Alt: 58.8°, Az: 161.2°
Transit 22:42

Rise: 16:37

Set: 04:44

Aldebaran
Alpha, 87 Tau
T 1266:1416:1
PPM 120061
SAD 94027
HD 29138
RA: 04h 35m 55.200s
Dec: +16° 30' 35.10"
Mag(v): 0.99

B-V: +1.480

Spect: Kalll

Alt -1.4°, Az: 280.0°
Transit: 15:15
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13.4 Double Stars

Components—Components in the Lick IDS scheme,

when the object has more than two.

Mags—Magnitudes of the primary and companion.
Spect—Spectral types of the components.

# Obs—Number of observations (measurements).

Obs Dates—Dates of the first and last observations used

in the catalog.

Sep—Separation in arc-seconds for the first and last

observation.

p-a.—Position angles for the first and last observations.
Please refer to the file “wds.txt” in the docs folder of the

CD-ROM for further information

contained in the Washington Catalog of Double Stars.

13.5 GCVS and NSV Variable Stars

Refer to the file “gcvs.txt” for docu- x|

mentation on the data contained in the Gen-
eral Catalogue of Variable Stars
(Kholopov, et al., 1988).

Refer to the file “nsv.txt” for docu-
mentation on the data contained in the New
Catalogue of Suspected Variable Stars
(Kukarkin, et al., 1982).

Both of these files are in the docs
folder of the MegaStar CD-ROM.

13.6 Planets and Comets

The date and time for which the posi-
tion was computed are given, in Julian
Days (JD), Universal Time (UT) and Local
Time (LT).

% Illum—Percent illumination of the

body (i.e., the “phase”).

Earth Dist—Distance from the Earth

in Astronomical Units.

Sun Dist—Distance from the Sun in

Astronomical Units.

Sun Elong—Elongation from the Sun

in degrees.

MegaStar User’s Guide
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NSV #: 08827
Desig: HR 5531

RA: 14h 50m 53.0s
Dec: -16° 02' 27"
Type: ---

Max Mag: 2.72 V
Min Mag: 2.75
Spect: AM

Alt: 22.0°, Az: 125.0°
Transit: 01:32

Rise: 20:08

Set: 06:56

x|
Jupiter

2452308 6667 JD UT
Feb 32002 4:.00UT
Feb 22002 10:00p LT
RA: 0Bh 28m 21.5s
Dec: +23° 20' 42"
Mag: -2.6

Size: 451"

% lllurm: 100

Earth Dist: 4.37 AU
Sun Dist: 5.18 AU
Sun Elong: 142.6

Alt: 83.6°, Az: 183.8°
Transit: 22:02 LT
Rise: 14:59 LT

Set: 05:01 LT

MegaStar 5
x
ADS 11745

BU 2893

RA: 18h 50m 04.8s
Dec: +33° 21' 46"
Components:
Mags: 34/8.9
Spect:

# Obs: 11

Obs Dates: 1879/ 1858
Sep: 66.9/66.9
p.a:318/317

Alt: 46.1°, Az: 71.4°
Transit: 01:31

Rise: 17:56

Set: 09:02

x|
GCVS: BN Sgr

RA 17h 47m 05.3s
Dec: -28d 08' 58"
Type: EA

Max Mag: 9.25V
Min Mag: 10.1
Epoch: 2435370493
Period: 2.518653
M-m/D: 23

Spect: FB

Alt: 22.6°, Az: 145.7°
Transit: 00:28

Rise: 18:37

Set: 05:19

]
Skiff C/2001 S1
Comet

2452264 6303 JD UT
Dec 212001 3:.08 UT
Dec 20 2001 9:08p
RA: 23h 52m 37.1s
Dec: -27°01' 18"

Mag: 18.3

% lllum: 98

Earth Dist: 4.2008 AU
Sun Dist: 4.1224 AU
Sun Elong: 78.7

Al 19.8°, Az 2204°
Transit: 18:18

Rise: 13:21

Set 23:14
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Boxes

13.7 Asteroids

This data is the same as that given for planets and comets,
with the following additions:

Diam—The diameter of the asteroid in km, if known.

Code 1 through Code 6—These are codes used in the
Lowell asteroid data only (they do not apply to th
MPC data). Refer to the file “astrddoc.txt” in the docs
folder of the MegaStar CD-ROM for an explanation

of these codes.

13.8 Context Menus

When you place the mouse cursor over a data box and press the
right mouse button, a context menu will appear. The contents of
this menu will vary with object type.

121
x|
Nemo (1640)
Asteroid

2452019.7917 JDUT
Apr 202001 7:00UT
Apr 20 2001 2:00a
RA: 07h 55m 159s
Dec: +25° 32' 56"
Mag: 18.6

% lllum: 96

Earth Dist: 2.7211 AU
Sun Dist: 2.8278 AU
Sun Elong: 85.6
Diam: ---

B-v:-0.10

Code 1: 8

Code 2 -

Code 3: 8

Code 4: -

Code & -

Code 6: 1

Alt: 5.0°, Az: 296 6°
Transit: 19:24

Rise: 12:15

Set 02:29

For DSOs, you will see the following menu:

® [ x|

NGC 1068
UGC 2188
MCG +0-7-83
Arp 37

CGCG 388-98
IRAS 2401-13
PGC 10266

Messier 77 |

Thumbnail Image
Add to Observing List
Selectfor Single DSO
Properties

Copy

Galaxy =

RA: 02h 42m 40 9s
Dec: -00° 00" 43"
Mag: 9.6

SB.106

B-v: +0.74

Size: 7.1'x6.0'
Class: (R)SA(rs)b
PA:T70

Inclination: 1

RV +1093
Source: RC3*

Alt: -33.8°, Az: 292 5°
Transit: 13:22

Rise: 07:21

Set 19:28

If an image is available for the object, you
can click Thumbnail Image to display it. An
asterisk next to the object type indicates that it
has an image. This menu option will be absent if
no image is available. The image will be dis-
played in the background of the MegaStar field,
and will remain until you remove it or select
another image. Refer to Section 9.12 on page 90
for more information on thumbnail images. Note:
Thumbnail images will only be displayed if the
field size is larger than 3 arc-minutes and smaller
than 6 degrees. If the current field size is outside
of this range, “Thumbnail Image” will not appear
in the context menu, even if an image is available
for that object.

Add to Observing List will add that object
to the currently active Observing List. Refer to
Section 10.4 on page 94 for more information
about this feature.

Select for Single DSO will make this object the “target object,” explained in
Section 6.1 on page 49.

Properties will display a dialog box for changing the display properties or group
membership of the object. Refer to Section 6.1.2 on page 52.

Copy will copy the contents of the data box to the clipboard.
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For Tycho and Hipparcos stars, you will
see the following menu:

Clicking More Data will display a dialog
box with additional information about the star.

Add to Observing List and Copy perform
the same functions as those described for DSOs.

For solar system objects, only the “Copy”
option will be available in the context menu.
You cannot add planets, comets or asteroids to
an Observing List.

For all other object types, the menu options
will be “Add to Observing List” and “Copy.”

MegaStar User’s Guide

MegaStar 5
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Regulus
#Iggg A 13328%810 [% More Data...
PPM i2714D gdd to Observing List
SAQ 98867 2L
HD 87801

RA: 10h 08m 22 460s
Dec: +11° 58' 01.90"

Mag(v): 1.41

B-v: -0.036

Spect: BTV

Alt: 65.3°, Az: 227.7°

Transit: 20:51

Rise: 14:17

Set: 03:20




Appendix A Constellation Names Pronunciations,

Meanings and Abbreviations

Name Pronunciation

Meaning

Possessive Form

Abbr.

Ara A-ra, AY-rah
Aries AY-ri-eez
Auriga Aw-RYE-ga
Bootes Bo-OH-teez
Caelum SEE-lum

Capricornus KAP-ri-kor-nus

Carina Ka-RYE-na, Ka-REE-na
Cassiopeia Kass-ee-oh-PEE-ah
Centaurus Sen-TORE-us

Cepheus SEE-fuse, SEE-fuss

Corona Australis Kor-OH-na Os-TRAL-iss

Corona Borealis Kor-OH-na Bor-ee-AL-iss
Corvus KOR-vus

Crater KRAY-ter

Crux Krucks

Eridanus Eh-RID-an-us
Fornax FOR-naks
Gemini JEM-in-eye
Grus Grus
Hercules HER-cue-leez

Altar Arae
Ram Arietis
Charioteer Aurigae
Herdsman Bootis
Graving Tool Caeli

Sea Goat Capricorni
Ship's Keel Carinae
Queen Cassiopeia Cassiopeiae
Centaur Centauri

King Cepheus Cephei

Southern Crown
Northern Crown

Crow Corvi
Cup Crateris
Southern Cross Crucis

River Eridani
Furnace Fornacis
Twins Geminorum
Crane Gruis

Herculis

Strong Man Hercules

Coronae Australis
Coronae Borealis

Cap
Car
Cas

Cen
Cep

CrB
Crv
Crt

Cru

For

Gem
Gru
Her

Leo LEE-oh

Leo Minor LEE-oh-MY-ner
Lepus LEE-pus

Libra LIE-bra, LEE-bra
Lupus LEW-puss

Lion Leonis

Small Lion Leonis Minoris
Hare Leporis

Scales Librae

Wolf Lupi
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Leo
LMi
Lep
Lib

Lup
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Name Pronunciation Meaning Possessive Form Abbr.

Norma NOR-ma Carpenter's Square Normae Nor
Octans OK-tans Octant Octantis Oct
Ophiuchus Oh-fee-YOU-kus Serpent Bearer Ophiuchi Oph
Orion Oh-RYE-an Hunter Orion Orionis Ori

Pavo PAY-vo Peacock Pavonis Pav

Piscis Austrinus PIE-sis Os-TRY-nus Southern Fish Piscis Austrini PsA
Puppis PUP-is Ship's Stern Puppis Pup
Pyxis PIK-sis Mariner's Compass Pyxidis Pyx
Reticulum Re-TICK-you-lum Reticle Recticuli Ret

Sagitta Sa-JIH-ta Arrow

Sagittae Sge

Sextans SEX-tans Sextant Sextantis Sex
Taurus TORE-us Bull Tauri Tau
Telescopium Te-le-SCOPE-ee-um Telescope Telescopii Tel

Triangulum Tri-ANG-you-lum Triangle Trianguli Tri

Triangulum Tri-ANG-you-lum Southern Trianguli

Australe Os-TRAY-lee Triangle Australis TrA

Volans VO-lanz Flying Fish Volantis
Vulpecula Vul-PECK-you-la Fox Vulpeculae Vul
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Appendix B Catalog Descriptions

To locate objects by designation, you must enter the catalog designations exactly as
they appear on this list (although you may use either upper or lower case). In some
cases, there may be two acceptable options, separated by a comma.

The items in parentheses are informational only, and not valid for specifying cat-

alog designations.
? (Unknown)

3CR (Quasars)
3C “
4C “
1SZ (Zwicky compact galaxies)
1ZW

2587

2IW

3ZW

4ZW

5ZW

6ZW

7ZW

8ZW

A

ABELL (Abell planetaries)
ACH

AGC (Abell Galaxy Clusters)
AGCS (Abell Southern Supplement)
AM (Arp/Madore)

AND (I, 11, IIL, IV)

ANON (Anonymous)
ANTALOVA, ANT

ARAK (Arakelian)
ARCHINAL

AUNER

ARP

ARPGC (Arp Globulars)

BARKHATOVA, BARK
BARNARD, B

BASEL

BERGERON, BERG
BERK (Berkely)

BF (QSOs)
BIURAKAN, BIUR
BLANCO

BOCHUM

BOL
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BOL D
BRHT
BRUCK
[BS95]

C

CANNON
[CCS85]

CED (Cederblad)
CGCG

CL (QSOs)

CR (Collinder)
CSO (QSOs)

CT (QSOs)
CZERNIK, CZ

DDO (David Dunlop Obs.)
DJORG (Djorgovski)

DO (Dolidze)

DODZ (Dolidze/Dzimselejsvili)

E
ESO

FAIR (Fairall)
FORNAX
FRENCH
FROLOV

G
GRAHAM
GUM

[H60B]
[H86]

[H88]
HAFFNER
HARO
HARVARD
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HENIZE, HE

HENIZEN

HICKSON, HICK (Galaxy Groups)
HOAG

HOGG

HP (Haute Provence)

[HS66]

HUBBLE

HW

1C
IRAS

JONCKHEERE, J
JONES

KARA (Karachentseva)

KAZ (Kazaryan UV excess)
KEMBLE

KING

KMHK

KOHOUTEK, K

KP (QSOs)

KRON

KUG (Kiso UV excess galaxies)

[L61]

LB (QSOs)

LBN (Lynds Bright Nebula)
LDN (Lynds Dark Nebula)
LEO (I, 1)

LH

LILLER

LIND

LODEN

LONGMORE, LONG

LW

LYNGA

MAC (Mitchell Anonymous Cat.)
MAFFEI (1, 1I)

MARKARIAN, MKN

MAYER

MCG

MEL (Melotte)

MENZEL

MERRILL

MESSIER, M
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MINKOWSKI, MINK

NASSAU
NBOL
NGC, N

OHSC

PAL (Palomar Globulars)

PB (Peimbert/Batiz)

PC (Peimbert/Costerro)

PEASE

PEREK

PGC (Principal Galaxies Catalog)
PHL (QSOs)

PISMIS

PK (Perek/Kohoutek)

PNG (Strasbourg-ESO planetary)
POX (Knuth emission-line objects)
[PWM?78]

Q (Qs0O)

RCW (Rodgers/Campbell/Whiteoak)
ROSLUND
RU (Ruprecht)

[S73]

SANDULEAK, SA

SBS (Second Biurakan Survey)
SH2 (Sharpless Bright Nebula)
SHANE

SHAPLEY

SHER

SL (Sandgvist & Lindroos)
[SSWZ94]

STEPH (Stephenson)

STOCK

TERZAN, TER

THE (P. S. The)

TOL (Tololo galaxies)
TOMBAUGH, TOM
TON (Tonantzintla)
TR (Trumpler)

UGC (Uppsala Galaxy Catalog)
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UGCA (Selected non-UGC galaxies)
UKS (United Kingdom Schmidt)
UM (University of Michigan)
UPGREN

US (QSOs)

VANDERVORT, VAND

VCC (Virgo Cluster Catalog)

VDB (van den Bergh bright nebula)
VDB-HA (van den Bergh/Hagen)
VDBERGH (VDB open clusters)
VV (Voronstov/Velyaminov)
VYSSOTSKY

WEIN
WESTERLAND
[WG71]

WRAY

X (X-Ray)

The Intuitive Sky Atlas for Windows
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Appendix C Toolbar Manipulation

D.1 Manipulating docked toolbars

When you run MegaStar for the first time, all of the available toolbars will be dis-
played, and they will all be in their “docked” positions. Docked toolbars are attached
to the MegaStar window, just below the main menu.

To remove any toolbars that you do not want, click the “View | Select Toolbars”
menu. Uncheck any toolbars that you do not want to display and click the “OK” but-
ton. The MegaStar window will be refreshed to reflect the new toolbar selections.
However, the arrangement of the toolbars will not be changed, so that there will be
gaps where any removed toolbars used to be.

You can rearrange the toolbars to consolidate them and minimize the window
area that they consume. To move a toolbar, click the left mouse button in the toolbar’s
border area, and continue to hold down on the button. You can now drag the toolbar
to a new location. It will be redrawn at the spot where you release the mouse button.

If that position overlaps an existing toolbar, it will be shifted over to make room for
the new one.

Whenever you change the toolbars selections with the Select Toolbars dialog
box, you will probably need to rearrange them again. Windows does not always set

the placement of toolbars in the most efficient manner when toolbars are added or
removed.
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The upper right image show the result

when some of the toolbars are removed
using the Select Toolbar dialog box. The
image to the right shows the window after
the toolbars have been moved to consoli-
date space.
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D.2 Manipulating floating toolbars

Floating toolbars have their own little window with a caption bar, and they can be
dragged to any location on the screen. To change a toolbar from its docked state to a
floating state, click the left mouse button in the toolbar’s border area, and continue to
hold down on the button. Then drag the toolbar away from the docking area. If you
release the mouse button when it is sufficiently away from the docking area, the tool-

& MegaStar V5.0 5/2/02 10:00p LT 11h 21m ST (static) [M[=1 K3 |fll & McgaStar V5.0 5/2/02 10:00p LT _11h 21m ST _(static)
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bar will become floating, and a caption T — T
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The upper left image shows the
docked state of the Stars toolbar. The
upper right image shows the dragging
phase in the undocking procedure. The .
image to the right shows the Stars toolbar 188 2= e [ T 5|
in its floating state. Resty i

The caption bar of a floating toolbar will contain a description and a “close” but-
ton (“X”). Just as with any other window, you can click the close button in the caption
bar to remove the toolbar. This is not recommended, however. MegaStar cannot
detect that a toolbar has been removed using this method. Therefore, if you open the
Select Toolbars dialog box, it will not accurately reflect which toolbars are actually
currently displayed. It is preferable to always use the Select Toolbars dialog box to
remove unwanted toolbars.

You also change the shape of floating toolbars. If you place the mouse cursor at
the very edge of a toolbar window, the cursor will change into a double arrow. By
pressing and holding down on the left mouse button, you can drag the edge of the
toolbar window to change its shape. An outline of the new window will be drawn to
indicate what the new shape will be. When you see the desired shape, release the
mouse button and the toolbar will be redrawn.
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Here is another example of changing the shape of a toolbar.
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If you want to return a floating toolbar to its docked state, drag it to a location
below MegaStar’s main menu. The outline of the toolbar will be visible as you drag
it. Release the mouse button to place it in the docked position.
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Appendix D. Default Hot Keys

The functions are listed in the same order as they appear in the “Set Hot Keys” dialog
box. To make finding a particular function easier, related functions are grouped
together, and.the groups generally follow the order of MegaStar’s main menu system.

Hot Key Description Key Stroke + Key Stroke
Animation Object Lock on/off Control Insert
Animation Options Dialog /
Animation Time, Decrease Step Shift Page Down
Animation Time, Increase Step Shift Page Up
Animation Trails on/off Alt Insert
Animation, Reset Start Time Control Home
Animation, Run Backward Shift s
Animation, Run Forward Shift

Animation, Step Backward s
Animation, Step Forward

Animation, Stop End
Asteroid Elements, Add Alt [
Asteroid Elements, Modify Alt 1
Asteroid Poistions, Compute Control F6
Asteroid Track, Create F8
Asteroid, List/Locate F6
Asteroid, Locate Alt F6
Asteroids on/off Shift F6
Bar Options Dialog, Readout ;
CCD Frame D
CCD Frame, Clear Control D
Center Coordinates, Set C
Center Marker on/off T
Chart Mode on/off 7
Clipboard Options Dialog Shift C
Clipboard, Copy to Control C
Comet Elements, Add [
Comet Elements, Modify 1
Comet Positions, Compute Control F5
Comet Track, Create F7
Comet, Locate F5
Comet/Asteroid Track, Find F9
Comets on/off Shift F5
Command Window on/off Control w
Constell Boundaries on/off Alt F10
Constellation Labels on/off Control F10
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Hot Key Description Key Stroke + Key Stroke
Constellation Lines on/off F10
Date/Time Dialog Shift T
Double Chart Setup, Add To Alt 2
Double Stars Dialog Shift Q
DSO Catalog Filter Dialog Control J
DSO Common Names Dialog Control L
DSO Database Dialog Shift D
DSO Database Utility Control K
DSO ID Labels on/off A
DSO Labels Dialog Shift A
DSO Legend on/off F3
DSO Mag Filter Auto, Set Alt N
DSO Mag Filter Dialog Q
DSO Mag Filter Down Shift -

DSO Mag Filter Up Shift =
DSO Mag Labels on/off K
DSO Types Selection Dialog \Y%
DSOs in Field, List F4
DSOs, All, on/off Delete
DSOs, Auxiliary, on/off Control A
DSOs, MAC, on/off Control M
DSOs, Primary, on/off Control P
DSS FITS Image, Display Control F
Ecliptic Line on/off Alt F11
Eyepiece Circle E
Eyepiece Circles, Clear Control E
Face East Shift E
Face North Shift N
Face South Shift S
Face West Shift w
Field CCW, Rotate PageDown
Field CW, Rotate Page Up
Field Size 1, Go To Space
Field Size 2, Go To Alt Space
Field Size, Previous Control Space

Field Size, Set F
Field, Invert 1
Field, Mirror J
Finder Circle Shift 2
Finder Circle, Clear Control 2
Font Options Dialog Alt Home
GCVS Catalog on/off Shift F3
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Appendix D Default Hot Keys

Hot Key Description
Grid Labels on/off

Grid on/off

Grid Options Dialog

GSC Catalog, Use

GSC Data to File

GSC Nonstars, Color

GSC Options Dialog
Hipparcos Catalog, Use
Horizon Line on/off

Image Adjustment Dialog
Image Brightness, Decrease
Image Brightness, Increase

Image Brightness, Use Default

Image Contrast, Decrease
Image Contrast, Increase
Image, Clear

Last Zoom, Undo

Look Up

Mooz (Zoom Out)

Night Vision Mode on/off
North Up, Set

NSV Catalog on/off
Object, Locate

Observing List Mode on/off
Observing List, Create New
Observing List, Select An
Observing List, Show Current
Orientation Dialog

Pan Down

Pan Left

Pan Right

Pan Up

Print Full-Page Chart

Print Options Dialog

Print, Double Chart

Print, Quad Chart

Quad Chart Setup, Add To
RealSky Options Dialog
RealSky, Display

Rotation Tool, Show/Hide
Scope Field, Show

Scope Options Dialog

Key Stroke +
Alt

Shift
Shift

Shift
Alt
Control
Control

Alt
Control
Shift

Alt
Control
Alt

Control

Alt
Control
Shift

Shift

Alt
Shift
Control
Alt

Alt
Shift
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Key Stroke
G

G

G

8

Insert

N

F4

8

F11

I

Num Pad 1
Num Pad 2
Num Pad 0
Num Pad 4
Num Pad 5
Delete

O~~~ Torm@ZzZ<ZxAaAN

Down Arrow
Left Arrow
Right Arrow
Up Arrow

PR I N SRV

Page Up
F12

The Intuitive Sky Atlas for Windows
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Hot Key Description Key Stroke + Key Stroke
Scope, Slew F12
Scope, Sync Control F12
Show Alternate Plates on/off Alt P
SolarSys Filters Dialog Alt 6
SolarSys Labels Dialog Shift 6
SolarSys Labels on/off Control 6
SolarSys Locate Object Dialog 6
SolarSys Select/Compute Dialog 5
SolarSys Tracks on/off Alt F7
South up, Set Control S
Star Catalog Auto, Set 8
Star Catalog Dialog Shift 9
Star Colors on/off Shift F
Star Common Names Dialog Shift L
Star ID Labels on/off B
Star Labels Dialog Shift B
Star Legend on/off F2
Star Mag Filter Dialog (0]
Star Mag Labels on/off W
Star Magnitude Filter Auto Control 8)
Star Magnitude Filter Down Alt -
Star Magnitude Filter Up Alt =
Stars on/off R
Stars, Shrink/UnShrink S
Stars, Variable Dialog Shift A%
Symbol Options Dialog Home
Target Object Mode on/off Control T
Telrad Circles 3
Telrad Circles,Clear Control 3
Toolbars on/off Alt F2
Tycho Catalog, Use Control 8
USNO A2.0 Stars on/off U
Variable Star Labels on/off Control F3
Variable Stars, List Control F2
View, Save or Restore a Control A\
WDS Double Star Catalog on/off Alt F8
WDS ID Labels on/off Control F8
WDS Separation Labels on/off Shift F8
WDS, List Control F9
WDS, Locate Alt F9
Zenith up, Set Alt Z
Zoom In Z
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In accordance with an agreement between E.L.B. Software and The Associa-

tion of Universities for Research in Astronomy, Inc., the following is a repro-
duction of the booklet which accompanies the Guide Star Catalog Version1.1
CD-ROM.

The Guide Star Catalog

VERSION 1.1

An all-sky astrometric and photometric
catalog to support the operation of the
Hubble Space Telescope

Copyright © 1989, 1992, The Association of Universities
for Research in Astronomy, Inc.

This set of two CD-ROMs in the ISO 9660 format contains the Guide Star Catalog - Version 1.1, with
an issue date of 1 August 1992.

The Guide Star Catalog (GSC) was prepared by the Space Telescope Science Institute (ST Scl),
3700 San Martin Drive, Baltimore, MD 21218, USA. ST Scl is operated by the Association of Uni-
versities for Research in Astronomy, Inc. (AURA), under contract with the National Aeronautics and
Space Administration (NASA).

1. INTRODUCTION

The Guide Star Catalog (GSC), which has been constructed to support the operational need of the
Hubble Space Telescope (HST) for off-axis guide stars, contains nearly 19 million objects brighter
than sixteenth magnitude, of which more than 15 million are classified as stars.

The original version of this catalog, GSC 1.0, is described in a series of papers: Lasker et al.
(1990); Russell et al. (1990); and Jenkner et al. (1990); hereafter referred to as Papers I, II, and III.
Additions and corrections made in GSC 1.1 address

* incompleteness, misnomers, artifacts, and other errors due to the overexposure of the
brighter stars on the Schmidt plates,
the identification of blends likely to have been incorrectly resolved,
« the incorporation of errata reported by the user-community or identified by the analysis of
HST operational problems.

Among the primary authors of the GSC 1.0 and the associated systems, the scientific responsibil-
ities were divided as follows: Helmut Jenkner, system coordination and overall design; Barry M.
Lasker, astrophysics and photometry; Brian J. McLean, algorithmic analysis and systems develop-
ment; Jane L. Russell, astrometry; Michael M. Shara, system management; and Conrad R. Sturch,
production management and quality control. GSC 1.1 analysis and production were performed prima-
rily by Jesse B. Doggett, Daniel Egret, Brian J. McLean, and Conrad R. Sturch.

Helmut Jenkner is on assignment from the European Space Agency; Jane L. Russell is currently
affiliated with the Applied Research Corporation, Landover, MD; and Conrad R. Sturch is with the
Astronomy Programs, Computer Sciences Corporation at Space Telescope Science Institute. Daniel
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Egret is affiliated with Observatoire de Strasbourg, France.
2. DISCUSSION OF THE GSC 1.0 PROJECT
Astronomical and Algorithmic Foundation

As described in Paper I, the GSC is primarily based on an all-sky, single epoch, single passband col-
lection of Schmidt plates. For centers at +6 degrees and north, a 1982 epoch “Quick V” survey was
obtained by the Palomar Observatory, while for southern fields, materials from the UK SERC J sur-

vey (epoch approximately 1975) and its equatorial extension (epoch approximately 1982) were used.

In addition, over 100 short-exposure plates were taken with the Palomar Oschin and UK Schmidt tele-
scopes to cover complex regions including the southern Milky Way, the Magellanic Clouds, and M31.
These northern, southern, and supplemental plates hereafter are referred to as N, S, and X plates,
respectively. The plates were digitized into 14,000-square rasters at 25 um sample intervals using
modified PDS microdensitometers.

The sky-background was modeled with a bi-dimensional cubic spline approximation to the
modal level. Then an object finder, based on locating connected pixels at a certain threshold above the
background, was used to obtain, for each plate, a list of positions, sizes, intensities, and related
descriptive parameters. Images with multiple peaks were deblended by an algorithm based on correla-
tions against a library of stellar images.

The identified objects were classified as stars or non-stars by an interactive multivariate Bayesian
classifier that used image features from the object-detection steps and was started from a small set of
objects visually identified on each plate. Comparison of classifications from multiply cataloged
objects in the plate overlap areas shows that the purity of objects classified as stars is typically 97 per-
cent.

Photometric and Astrometric Calibrations

The GSC calibrations were obtained on a plate-by-plate basis by polynomial modeling against the
photometric and astrometric reference catalogs.

Photometry is available in the natural systems defined by the individual plates in the GSC collec-
tion (generally J or V), and the calibrations are done using B, V standards from the Guide Star Photo-
metric Catalog (Lasker, Sturch, et al., 1988).

In Paper II the overall quality of the photometry near the standard stars was estimated from the
fits and other tests to be 0.15 mag (one sigma, averaged over all plates), while the quality far from the
sequences was estimated from the all-sky plate-to-plate agreement and from comparisons with inde-
pendent photometric surveys to be about 0.3 mag (one sigma), with about 10% of the errors being
greater than 0.5 mag. Additionally, Ratnatunga’s (1990) comparison of the GSC against totally inde-
pendent J-band photographic photometry for three southern fields (20 sq deg area) for 12.5 <J < 15.5
shows agreement at the 0.1 — 0.2 mag level.

Astrometry, at equinox J2000, is available at the epochs of the individual plates used in the GSC;
and the reductions to the reference catalogs (AGK3, SAOC, or CPC, depending on the declination
zone) use third order expansions of the modeled plate and telescope effects. The fits to the reference
catalogs lie in the range 0.5" to 0.9", and most of this is attributable to errors in the reference catalogs,
to centroiding errors on the relatively large images of the reference stars, and to unmodeled astromet-
ric effects.

Paper I reported estimates of the overall external astrometric error, produced by comparisons of
independently measured positions, in the range 0.2" to 0.8" (per coordinate), depending on the areas
of the plate and the sky. Then from a more extensive analysis against the Carlsberg Automatic Merid-
ian Circle data, Taff et al. (1990) found that GSC absolute positional errors from plate center to edge
vary from 0.5" to 1.1" in the north and from 1.0" to 1.6" in the south, and that relative errors at half-
degree separations range from 0.33" to 0.76" depending upon hemisphere and magnitude.
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Production, Database Organization, and Population Statistics

Paper III describes the software system used to produce the GSC. It consisted of a set of (primarily
non-interactive) image-processing and calibration programs interconnected by a set of pipeline files
and supported by databases organized on a plate-by-plate basis. A set of utility programs was also
provided to support quality control and to correct operational problems.

Object names are of the form GSC rrrrr nnnnn, where the first field specifies an internal region
number and the second is an ordinal within it. For objects cataloged from more than one photographic
plate, an entry was made from each image; and all entries for the same object were given the same
unique name.

Paper I1I also reviews the database for compiling statistics of objects with multiple entries and
the details of the organization and structure of the GSC, including the provisions for assigning unique
names, for cataloging objects lying in the plate overlap regions, for rapidly indexing positions against
regions, and for recovering the original plate measurements. The separate count statistics for stellar
and non-stellar objects on a plate-by-plate basis are provided in the supporting tables.

User Interfaces, Utilities, and Astronomical Applications

The all-sky collection of Schmidt plates that were digitized, archived to optical disc, and processed to
generate the Guide Star Catalog (GSC) constitute a general image resource for astronomical research.

This data set, combined with the computing environment provided by the Guide Star Astrometric
Support Package (GASP), major elements of which are exported within the Space Telescope Science
Data Analysis System, provides random access to a digital image in any part of the sky. The GASP
environment also supports access to the GSC and to other major astronomical catalogs.

3. REVISIONS IN GSC 1.1

The GSC 1.1 activities performed to address a number of known problems in GSC 1.0 are summa-
rized here and described in detail in the text file for this revision, REV_1_1.TBL;1.

Two concerns related to the brighter stars arise from the heavily overexposed images on the
Schmidt plates used in the GSC, namely an incompleteness and a reduced precision. Both are
addressed in the domain V < 7.5 by the use of data from the INCA Data Base (Turon et al., 1992;
Jahreiss et al., 1992; Grenon et al., 1992) in the Tycho Input Catalog (TIC; Egret et al., 1992). Such
entries are designated by the plate identifier +056 in GSC 1.1. The limit of V < 7.5 preserves the orig-
inal GSC data for objects that were used in the GSC 1.0 astrometric calibration.

Naming errors occur when objects catalogued from more than one photographic plate have posi-
tional errors sufficiently large that crossmatching of the overlapping plate areas is done incorrectly.
The most significant known instances of this in GSC 1.0 were associated with overexposed (and
therefore badly centroided) images of the brighter stars. A search around the positions of the INCA
stars facilitated the identification of these naming errors, which were then removed in GSC 1.1.

GSC 1.0 contains many pairs of objects (from single plates) with separations significantly
smaller than the expected resolution of the catalog, which Garnavich (1991), based on a study of four
northern plates, estimates at ~10" for 8.0 < V < 14.0. Visual inspection shows that these are generally
blends that have been properly resolved, but then affected by a centroider defect that made the separa-
tions artificially small. Such components of blends with incorrect separations are given a classifica-
tion of 2 (blend; cf. the text file for a full listing of the codes).

For stars with V < 8, image-processing artifacts near the diffraction spikes exist in GSC 1.0. In
GSC 1.1, potential artifacts were identified by use of a purely geometrical criterion (proximity of the
object to the spike), and were assigned a classification of 5.

Small areas around southern stars brighter than V ~3 are not processed from the Schmidt plates
and were left blank in GSC 1.0. For these, GSC 1.1 contains entries from supplemental astrograph
plates taken with the GPO (Gran Prisma Objectif) telescope on La Silla, and the astrograph at the
Black Birch Observatory (BBO) in Blenheim, New Zealand. Because of their smaller fields, the pho-
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tometric and astrometric calibrations of data from most GPO and a few BBO plates were performed
against nearby GSC entries based on the Schmidt plates.

A number of specific errors in GSC 1.0 have been identified by the user-community and by anal-
yses of HST operational problems. These generally involve naming errors, plate flaws, misclassifica-
tions, and multiple stars; most are individually corrected in GSC 1.1. Also, the photometric error
parameter in GSC 1.1 is now correctly described by equation (3) in Paper II; i.e., the erratum of foot-
note 5 therein is no longer pertinent. Plans for GSC maintenance beyond version 1.1 include an astro-
metric recalibration (cf. Taff, Lattanzi, and Bucciarelli, 1990), and investigation of erroneous double
entries that may exist for V > 7.5.

4. ORGANIZATION OF THE DATA FILES

The Guide Star Catalog is subdivided into regions that are bounded by small circles of right ascension
and great circles of declination, and that are numbered consecutively from 0001 to 9537. Data for
each region are stored as separate files; these files are contained in directories, each of which subtends
a 7.5 degree zone of declination. The Guide Star Catalog is distributed as a two CD-ROM set, divided
at a declination of 7.5 degrees. An introductory file (README.TXT;1) and the supporting tables are
duplicated on both discs.

All data files (i.e., with the exception of the file README.TXT;1 and the directory files) are in
FITS (Flexible Image Transport System; Greisen et al., 1981; Wells et al., 1981; Grosbol et al., 1988;
and Jahreiss et al., 1992) table format.

The root directory contains the following files:

README.TXT; 1 —Introduction
GsC —Directory for GSC region files
TABLES —Directory for GSC supporting tables

Directory GSC contains directories for the 7.5 degree zones in declination; these directories in
turn contain the GSC region files in FITS format for the respective zone, with file identifiers of the
form nnnn.GSC;1, where nnnn is the 4-digit decimal region number, with leading zeroes used as
required to fill the field. The directories are named as follows:

Directory Declination Regions Disc
From To From To
NO0000 +00°00"  +07°30' 0001 0593 1
NO0730 +07°30"  +15°00' 0594 1177 1
N1500 +15°00" +22° 30" 1178 1728 1
N2230 +22°30"  +30° 00" 1729 2258 1
N3000 +30°00" +37° 30" 2259 2780 1
N3730 +37°30" +45° 00 2781 3245 1
N4500 +45°00" +52° 30" 3246 3651 1
N5230 +52°30" +60° 00' 3652 4013 1
N6000 +60° 00"  +67° 30' 4014 4293 1
N6730 +67°30"  +75° 00" 4294 4491 1
N7500 +75°00"  +82° 30" 4492 4614 1
N8230 +82°30" +90° 00" 4615 4662 1
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S0000 -00°00"  —07° 30" 4663 5259 2
S0730 -07°30"  —-15° 00" 5260 5837 2
S1500 -15°00"  —22° 30" 5838 6411 2
$2230 -22°30" -30° 00" 6412 6988 2
S3000 -30°00"  -37° 30" 6989 7522 2
S3730 -37°30"  —45° 00" 7523 8021 2
54500 -45°00"  -52° 30" 8022 8463 2
S$5230 -52°30"  —60° 00" 8464 8839 2
S6000 -60°00"  —67° 30" 8840 9133 2
S6730 -67°30"  -75° 00" 9134 9345 2
S7500 -75°00"  —82° 30" 9346 9489 2
58230 -82°30"  -90° 00" 9490 9537 2

Directory TABLES contains the following supporting files for the GSC, written in FITS table
format:

COMMENTS.TBL;1 —Introduction and general comments.

REV_1 1.TBL;1 —Comments on GSC 1.1 revisions.
PLATES.TBL;1 —Information on the plates used in the GSC.
PROCESS.TBL;1 —Image processing parameters.

ASTR_CAL.TBL;1 —Parameters of astrometric calibrations.
PHOT CAL.TBL;1 —Parameters of photometric calibrations.
C_UP_POP.TBL;1 —Catalog update population statistics.

ST_POP.TBL;1 —Population statistics for stars.
NS POP.TBL; 1 —Population statistics for non-stars.
REGIONS.TBL;1 —Boundaries of GSC regions.

C RE_POP.TBL;1 —GSC region population statistics.
LG_REG_X.TBL;1 —Index to large regions.

SM _REG X.TBL;1 —Index to small regions.
XREF_P2R.TBL;1 —Cross-reference table, plates to regions.
XREF_R2P.TBL;1 —Cross-reference table, regions to plates.
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printing in color 28
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text 99
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creating tracks 65, 69—70
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displaying 63, 74
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filters 66
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tracks 65, 69-70
command window 33-34
configuring 34
displaying 33
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figures 88
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customer support 3

D

data boxes 5, 37, 115-122
asteroids 121
bright nebula 118
comets 120
context menu 121-122



146 MegaStar 5

dark nebula 118 symbol options 55
displaying 5, 115 target object 51, 121
double stars 120 toolbar 60
enabling/disabling 37 type filter 53
galaxy 116 directory settings 31
galaxy cluster 116-117 double stars 45-47
globular cluster 118 data lists 45-46
GSC stars 119 filtering 45
open cluster 117 labeling 45
planetary nebula 118-119 locating 47
planets 120 options 45
Tycho/Hipparcos stars 119 toolbar 48
variable stars 120 DSO, definition 3

data lists 95-97 DSS FITS images
copying to clipboard 97 brightness/contrast adjustment 91
deep sky objects 56-58 clearing 90
double stars 45-46 displaying 90
GSC stars 43 downloading 90
on-screen DSOs 56 options 91
printing 97
variable stars 44 E
window description 96-97 ecliptic line 88

date ephemerides
selecting format 103 comets 64
setting 64, 102-103 planets 63

daylight saving time 103 track points 66
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adding objects 59 eyepiece overlay 81-84
auxiliary database 49 displaying 83-84
catalog filter 54-55 erasing 84
catalog list 125 eyepiece data, entering 81-83
common names 94 field of view formula 81
data filtering 51-53 options 83
data sources 115 selecting eyepiece 83
database options 49-53 F
database utility 56 field
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display threshold setting 5253
displaying observing list 51
field size thresholds 51-53
groups 53
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listing current field 56
magnitude filter 54

center marker 87

coordinate grid 87
coordinate labels 87

ecliptic line 88

face north/south/east/west 79
horizon line 88

inverting 77
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(MACQC) 51 mirror-image 77
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RC3 size scaling 56 orientation options 77
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preset options 78—79
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rotating 77
rotation tool 77
set center coordinates 76
size presets 78
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size/location toolbar 80
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zenith up, setting 77
zoom options 78-79
zoom, undo 79
zooming 79
field center, setting 76
field size, setting 78
file paths 31
filters
double stars 45
DSO catalogs 54
DSO field size thresholds 51-53
DSO magnitudes 54
DSO types 53
solar system objects 6667
star magnitudes 41
variable stars 44
finder scope overlay 84-85
displaying 84-85
erasing 84
selecting finder 84
finding objects, see “locating objects”
fonts 99-100
printing options 28
selecting 99

G
Guide Star Catalog (GSC) 39, 42-43
classes 42
coloring nonstars 42
creating data lists 43
data lists 43
displaying 39
nonexistent entries 43
options 42-43
printer options 28
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Hipparcos catalog 39
horizon line 88
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hot keys 6-7, 35-36
default settings 133
for other charting programs 36
multiple configurations 36
setting 35-36
viewing a list of 36
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identifying objects 5, 115
images
auto thumbnail 90
bright/contrast adjustment 91
clearing 90
DSS FITS 90
options 91
RealSky 88-90
thumbnail 90, 121
installing MegaStar 1
inverting field 77

K
keyboard shortcuts, see “hot keys”

L
labels
deep sky objects 55
double stars 45
solar system objects 67
stars 41-42
variable stars 44
legends
printed chart 28
screen symbols 38
local sync 110
locating objects 75-76, 93
asteroids 65, 71
comets 65
double stars 47
solar system 65
solar system tracks 65
variable stars 44
location (latitude/longitude)
adding new 104
selecting from list 103-104
setting 103—-104

M

magnitude filter
asteroids 66
comets 66
deep sky objects 54
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stars 41
menu bar 4
minor planets, see “asteroids”
mirror-image field 77
Mitchell Anonymous Catalog (MAC) 51
mooz field 79
mouse functions
centering field 6
identifying objects 5
left button operations 5-6
left double-clicking 6
measuring angular distance 5
measuring position angles 5
right button operations 6
zooming 56

N
night vision mode 102
nomenclature 3—4

(o)
object lists
generating 56
object symbols
colors 100-101
printer options 28
selecting 55, 100-101
observing list 94-95
adding objects 94-95, 121
creating 94
data format 95-96
displaying objects 51
viewing contents 94
orbital elements
adding asteroids 73
adding comets 70
modifying asteroids 74
modifying comets 71
orientation, field 77
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pan overlap, setting 80
panning field 79
planets 61
computing positions 63
creating tracks 64
displaying 63
ephemerides 63
locating 75, 93
position angle
definition 116
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measuring 5
printing
double chart 30
double chart setup 29-30
full-page chart 29
options 27-29
quad chart 30
quad chart setup 29-30
star symbol sizes 28-29
program settings, saving and restoring 27
program updates 3
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readout bar 4, 37

RealSky 88-90
brightness/contrast adjustment 91
displaying image 89-90
hiding DSO symbols 88
loading to hard drive 89
options 88-89
overlapping plates 89
saving bitmap image 89
star color 89

rotating the field 77

rotation tool 77

running MegaStar 3

S
saving program settings 31
screen components 4-5
settings, saving and restoring 27
Sky Commander uploads 110-111
solar system objects 61
animation controls 68—69
animation options 67
asteroid tracks 65
comet tracks 65, 69—-70
computing asteroid positions 71
computing comet positions 69
computing positions 63
creating asteroid tracks 72
filters 66—-67
general description 61
labeling 67
listing comets 69
locating 65
locating asteroids 71
locating comets 69
locating tracks 65
planet ephemerides 63
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planet tracks 64 Tangent 111
plotting single points 63 Telrad overlay 85
selecting for display 63 displaying 85
toolbar 68-69 erasing 85
track options 64-65, 65-66 ring diameters, nominal 85
spectral colors ring diameters, setting 85
displaying 42 thumbnail images
setting 42 auto mode 90
star alignment 108-110 brightness/contrast adjustment 91
star names 94 clearing 90
star symbols displaying manually 121
legend 38 options 91
printer options 28-29 time
stars daylight saving time 103
auto selecting catalog 39 selecting format 102
catalog selection 39-40 setting 64, 102-103
colors 42 static reference 102
double stars 45-47 system clock 102
Guide Star Catalog (GSC) 39 time zone 103
Hipparcos catalog 39 toolbars 4, 6, 33, 129-131
labeling 41-42 arranging 129-131
magnitude filter 41 deep sky objects 60
removing 41 displaying 33
shrinking 40-41 docked 129
spectral class 42 double stars 48
symbol legend 38 field of view overlays 92
toolbar 47 field orientation 80
Tycho catalog 39 field size/location 80
USNO A2.0 catalog 40 floating 130
variable stars 43—44 moving 129-131
status bar 5, 33 selecting 33
symbols, see “object symbols” solar system object animation 68—69
stars 47
T variable stars 47
telescope focal length 81, 101 Tycho catalog 39
telescope interface 108-110, 110-111
AstroPhysics GTO 112-114 §]
BBox 111 updates 3
communication setup 105 USNO A2.0 catalog 40
connecting 108
encoder setup 105-106 \
LX200 112—-114 variable stars
Mel Bartels 111 data box 44
MicroGuider IIT 111 displaying 43
NexStar 112-114 labeling 44
options 107-108 listing data 44
selecting 105 locating 44
showing telescope field 111 magnitude filter 44
Sky Commander 111 symbol scaling 44
slewing to object 111 toolbar 47
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z

zooming
auto 79
options 78-79
stretchy box 5-6
undo 79
using mouse 5—6
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