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1. What isSTARCAT?

The STARCAT software isatool used to search star catalog files. Its 2 main functions are to provide Main Catal ogs and manage
the User List:

Main Catalog — There are numerous standard astronomical catalog available. User can specify asearch coordinates and starcat will
search the indicated catalogs and list the nearby stars.

User List — User can load their object list (atext file of objects) into the user list window.

Startcat can send slew request to the TCS using these catalogs lists, and query the TCSfor its position for new search coordinate.
These catalog lists can be view in avariety of formats, and sorted based on different fields. Starcat calculates the observed
positional information on all listed objects. Is also display adiagram of the sky showing where the stars are |ocated rel ated to the
IRTF sview of view.

STARCAT runson a Sun Workstation. It isaUnix/X11 application developed using the GTK+ toolkit by the NASA Infrared
Telescope Facility

If you have questions or comments concerning STARCAT, you may contact the author of the software viaemail at
denault@irtf.ifa.hawaii.edu or by calling the IRTF. The IRTF home page ishttp://irtf.ifa.hawaii.edu/ .

2. Setting up your user account

Since STARCAT isan IRTF in-house software application, it isalready installed on all IRTF workstations. If you wish to have
this application installed on your own workstation, please see the IRTF computer staff for more information. This section will
cover the startup configuration file .starcat-init.

When STARCAT startsup, it searches for the file .starcat-init in your home directory. If thisfile exist, STARCAT expectsit to
contain STARCAT commands. See the STARCAT Command Dictionary for the syntax. Using atext editor you can place
instructionsin thisfile to configure when STARCAT starts up. For example, the file may contain the following instructions to set
the search radius, and load the user catal og from the user’ s home directory.

Radi us 4000
Userl oad / honme/ user/userlist.txt
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3. Starting STARCAT

The STARCAT program is a Xwindows application. Y ou should be running an X server on your console. Openwindowsisthe
default X server for sun workstations. There are two methodsto start STARCAT:

1. Starting STARCAT using the workspace menu. The workspace menu has been configured to include a selection to start up an
instance of the STARCAT program. Press the menu (right) mouse button on the workspace to bring up the workspace menu. Then
click on “Programs’ with the menu button to display its submenu. Select ‘ STARCATZ2' with the select (left) button to begin
execution of the STARCAT program.

2. To start STARCAT from axterm or shelltool window, type ‘ starcat2’ in the window.
uni x% starcat2 &

At this point the base window of the application should appear on your screen. Figure 3.1 is the base window:

B ETF %ar Calaleg 02,05 {Aug 1 3007

New Entry Pas Pas fram TS Osit
Ra: D Eguinos Epoch: [ [T
| sz 242 |[EESTETES [zean [aesn [xem
28800 Search Cosrdimmis: G624 1 2453458 w Fi-aods -
Sart:  Imdex *  Fermal:  default *  Now Semcch Pes Send Te T0S
Addiianal Infe
-
-
Brigs ks use Ly =an mkirt L kdxan
frarch RA frachin [0 Show  Chear
coceion TR FRNENI
ES
-
L

4. Entering Search Coordinates
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The Main function of Startcat isto search for stars using some common astronomical catalog. Before searching we must enter
search coordinates. The following panel allows you to enter and view the current search parameter.

New Entry Pos Pos from TCS Quit
RA: Dec: Equinox: Epoch: Radius:
| 15:08:41.31 19:49:34.39 2000.0 2000.0 |25I]
J2000.0 Search Coordinates: 15:08:41.21 19:49:34.39 off-axis -

Figure 4.1— The Search Panel
There are 3 method to entering search parameters:

1. Manually entering the position: Typein the RA, Dec, Equinox, Epoch and Radius information. Press the New Entry Pos button
to notify starcat of your input. The J2000 Search Coordinates label should up to indicate this new position.

2. To usethe current TCS position as your search position, press the Pos From TCS button. The J2000 Search Coordinates |abel
should up to indicate this new position.

3. Using a position from the Catalog data. If you have catalog data loaded in the Main or User catalog list. Y ou can highlight an
entry and use that positions as your search position. After highlighting a catalog entry, the New Sear ch Pos button. The J2000
Search Coordinates label should up to indicate this new position.

4.1 About the Radius Parameter

Search will ook for star at the J2000.0 search coordinates. Stars within the search radius will be placed in the main catalog. The
Radius has 2 widget associated with it. The text field and pull down menu.

The pull down menu has sel ection which determine isthe radiusis automatically. The options are:

Off-axis— Theradiusis set to the field of view of the off-axis camera (250 arcseconds).

Tip-tilt — Theradiusis set to the field of viewof the tip-tilt camera (160 arcseconds)

Cshell — Theradiusis set to the field of view of the cshell guider (90 arseconds)

None— When set to none, the radius i s set to the minimum suggest value of all the selected catal ogs. The minimum values are:

Bsch 27000 arcseconds
Fk5 23117 arcseconds
gsc 540 arcseconds
irtf 16200 arcseconds
sao 3346 arcseconds
ukirt 16200 arcseconds

hd, hd.sao 2500 arcseconds
5. Searching the Main Catalogs

Clicking on the Catalog tab will display the Main Catalog Panel.
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Sort: Index * | Format: | default ¥ || New Search Pos

Additional Info

Send To TCS

83665 15:07:00.1 20:20:39.0 9.1V 10P GO -1428 1865
83669 15:07:19.2 19:51:38.6 &.3V 10P K2 -1153 124
83701 15:10:35.0 20:21:10.5 &.TV 100P GO 1604 1896
101396 15:08:17.7 19:30:47.7 3.50 10P HO -332 -1127
101398 15:08:2¥.1 19:34:09.6 9.10 10P F8 =201 =925
101414 :10:47.2 $21:53.2 9.1V 100P 1777 -1661

Index Mean_Ra Mean_Dec Mag_0 Mag_1 Spectype Ra_Off DecOff AMass G Name %

1.00
1.00
1.00
1.00
1.00
1.00

4 | i

Search RA Search ID |I]

bsc5 fks gsc irtf ¥| saon ukirt hd

catalog | userlist Lskvmap Lsetup ‘

Figure 5.1— The Catalog Panel

5.1 How to search the Main Catalogs based on a sear ch coor dinate:

1. Enter your search coordinates (see previous section Entering Search Coordinates).
2. Select the catalogs you wish to search. (ie: sao)
3. Select the Sear chRA button.

5.2 How to search the Main Catalog based on a catalog ID or index:

1. Select the catalogs you wish to search. (ie: sao)

2. Enter thelD or index value in the text panel next to the search 1D button.
3. Select the Searchl D button

5.3 Other main catalog functions:

Sort menu — Specifiesthe sort field for the object list.
Format menu — Specifies the text format for the object list.

NewSear chPos button — Set the search coordinates using the highlighted object’ s coordinates.

SentToT CS button — Sends the highlighted object’ s coordinates to the TCS
Show button — printsthe list to standard output.
Clear button— clears the object in the main catalog list.
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6. User List

Clicking on the Userlist tab will display the userlist Panel.

default ¥ || New Search Pos Send To TCS

|
Sort: ilndex * | Format:
|

Additional Info

Index Mean_Ra Mean_Dec Mag_0 Mag_1 Spectype Ra_0Off DecOff AMass G Namei liswi

80 20:46:12.7 33:58:12.9 2.60 100P KO xxxxx 50919 3.50 IRTF-80
81 20:5V:10.4 41:10:02.0 4.00 100P AD wxxxx  T6328 3.60 IRTF-31
82 21:17:45.3 02:33:34.6 T.00 100P A2 xxxxx -xxxx 13.37  IRTF-32
83 21:17:25.0 39:23:40.9 4.30 100P Alp xxxxx  T0446 4.81 IRTF-83
84 21:22:14.8 -16:50:04.6 4.3V 100P KD xxxxx -xxmx 13.37 IRTF-34
85 21:23:59.8 40:03:44.8 T.20 100P AD xxxxx 72830 9.24 IRTF-33

[ ]

Load |user|ist.t:-:t new_format ¥ Show Clear

catalugtuserlist skymap setup

Figure 6.1— The UserList Panel

6.1 How you load your object list:

1. Enter the name of your user list file (the example shows userlist.txt).
2. Select the format you are using on the menu next to the filename text entry.
3. Select the L oad button.

6.2 Other User List functions:

Sort menu — Specifiesthe sort field for the object list.

Format menu — Specifies the text format for the object list.

NewSear chPos button — Set the search coordinates from the highlighted object’ s coordinates.
SentToT CS button — Sends the highlighted object’s coordinates to the TCS

Show button — printsthe list to standard output.

Clear button— clears the object in the main catalog list.
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7. SkyM ap Panel

Clicking on the SkyM ap tab will present the skymap panel. The SkyMap displays adrawing of the main catalog stars centered on
the search coordinates.

The Data box at the left of the coordinate system displays relevant data based on the mouse cursor position. When the mouseis
moved, the offset RA and DEC of the mouse position is displayedin the Mousefield. If thereisastar near the mouse position,
information about that star is displayed in the remaining fields. Any empty fieldswill contain asingle“-" (dash) character.

The L egend box at the left of the coordinate system displays the current magnitude legend. Thislegend can be used to visually
estimate the magnitude of stars shown in the skymap. The scale may be changed using the new MinMag command, specifying
the desired minimum magnitude. For example,

MinMag 20

would set the minimum magnitude to +20. In this case, the legend would display 20+, 18-20, 16-18, 14-16, 12-14, and 10-12,
respectively.

If ShowSmokey is enabled, the Smokey box at the lower right will display information relevant to the x-y stage and the POM.
The XY stage and POM fields display the positions of xy stage and POM, respectively. The magenta crossinitially centered in
the skymap acts as a positioning guide. The valuein the dest field represents the RA and DEC of the guide, and clicking the

XY Stage.offset button will move the XY Stage to that position. 1f POM Sync is enabled, the POM will synchronize itself with the
XY Stage when moved. Finally, the cyan box represents the current position of the xy stage.
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B8 IRTF Star Catalog 02.10 (Oct 24 2002) BEE|

New Entry Pos Pos from TCS Quit
RA: Dec: Equinox: Epoch: Radius:
| 10:47:09.69 [ 19:49:34.39 |2000.0 2000.0 |350

J2000.0 Search Coordinates: 10:47:09.69 19:49:34.39 off—axis b

913.45, -145.69

Dec:
19:49:34 .4

b= 2.7 Rz=-90.0 HA: 00:09:28.92

K¥Stage.nffset ¥ POMSync ShowSmokey

_catalog userlist skymap | Setup

SkyMap.ShowSmokey off

4

Figure 7.1 — The SkyMap Panel
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B IRTF Star Catalog 02.10 (Oct 24 2002) .. BE ﬂ

New Entry Pos Pos from TCS Quit
RA: Dec: Equino: Epoch: Radius:
| 10:47:09.69 | 19:49:34.39 [2000.0 2000.0 |3s0
J2000.0 Search Coordinates: 10:47:09.69 19:49:34.39 off-axis i

390.36, -304.42

0.03, 0.08

D= 0.0 Az=111.3  HA: -00:00:10.56

X¥Stage.onffset ¥ POMSYNC ¥ ShowSmokey

_catalog userlisti skymap ;."'s_iatup '

SkvMap.ShowSmokey off

.
SkvyMap.ShowSmokey on I
SkyMap.ShowSmokey on E

-

Figure 7.2: The SkyMap panel with ShowSmokey enabled.
XY Stage.offset — Move the x-y stage to the destination RA and DEC.
POM Sync — Toggle whether the POM should sync with the XY Stage when moved.
ShowSmokey — Toggle advanced Smokey controls.

8. Setup Panel

Clicking on the setup tap will present the setup panel. This panel simply displays the value of some starcat parameters and
variables.
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Setup Information

Elevation 4168.0 TimerSelect real
rHumidity 0.10 VirTime UTC 1998711717
Lapse 0.00650 21:07:20
Latitude 19:49:34.39

Longitude -155:28:19.20

Pressure 690.0

TewpK 273.0

Havelenght 0.55

TcsHostHawe vicshost
UpdatePeriod G0

Search Position
1] ; hoch Radius

User 15:35:04.71 19:49:34.39 2000.0 3346

Hean  15:35:04.71 19:49:34.39 HA= 00:15:43.3 7= 3.7 Az=-89.4

Tiwe Information

GH
2001710411 2001/10/10 02:13:15 15:51:20
00:54:29 14:54:29

catalog userlist skymap

Figure 8.1 — setup panel

9. User List Text Format - The User List supports 2 text formats.

9.1 0ld_Format isthe text format using by previous xstarcat and starcat version 1. Each line describes an object. The column data
is separated a white space (any combination of spaces and tabs).

Column Name Description

1 Name Name of object (no blanks allowed)

2 Right Ascension hh:mm:ss.ss

3 Declination dd:mm:ss.ss

4 RA Proper Motion S.8sss in seconds of time/year.

5 Dec Proper Motion a.aaaain second of arc/year

6 Magnitude m.mmm

7 Epoch eeee.e . Equinox of 2000.0 is assumed.

Lines beginning with ‘# are comment lines.

Hereis an example:
#nanme RA DEC paRA pnDec Mag epoch

| RTF-1 00:02:45.93 35:48:55.86 0.00 0.00 7.30 2000
I RTF-2 00:15:57.26 04:15:03.75 0.00 0.00 7.00 2000
| RTF-5 00:32:49.08 28:16:49.08 0.00 0.00 6.40 2000
| RTF-6 00:33:39.52 20:26:02.36 0.00 0.00 7.60 2000
I RTF-7 01:09:43.94 35:37:13.93 0.00 0.01 2.40 2000
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9.2 New_Format isthe newer starcat2 format.

combination of spaces and tabs).

Column Name Description

1 Index Numeric index of catalog

2 Name Name as astring 11 chars (no blanks)

3 Right Ascension hh:mm:ss.ss

4 Declination dd:mm:ss.ss

5 Epoch/Equinox 1950.0 assumes FK4. Otherwise FK5. Default to 2000.0
6 RA Proper Motion S.SSss in seconds of timefyear. Defaultsto O.
7 Dec Proper Motion a.aaaain second of arc/year. Defaultsto 0

8 Spectra Type 7 chars max. Defaultsto ‘n/a

9,10 Mag[0] value & type m.mmm c. Default to ‘0’ and ‘-* if not given.
10,11 Mag[1] value & type

12,13 Mag[2] value & type

14,15 Mag[3] value & type

Lines beginning with ‘# are comment lines.
Hereis an example:

RA DEC

#

#1 ndex Nane

#
1 | RTF-1
2 | RTF-2
3 | RTF-3
4 | RTF- 4

00: 02: 45. 93 35:48:55. 86
00: 15:57.26 04:15:03.75
00: 30: 02. 36 -03:57:26.35
00: 31:18.42 -43:36:24.78

10. Catalog List Format

_Epoch_

2000. 0
2000. 0
2000. 0

2000.0 -

RaPM DecPM

0.00 -0.00
0.00 -0.02
0.00 -0.01
0.00 -0.02

_ST_

A0
A0
K5

Magn_0 Magn_1 Mang_2
7.30 V. 99.90 P 0.00 x
7.00 V. 99.90 P 0.00 x
6.00 V 99.90 P 0.00 x
7.50 V. 99.90 P 0.00 x

Each line describes an object. The column datais separated a white space (any

Mang_3

0.00 x
0.00 x
0.00 x
0.00 x

In the Catalog and User List windows, you can specify the format of the datadisplay. The following lists a sample of each format

option.

10.1 Example of Default Format

| ndex
83560
83569
83583
83592

Mean_Ra

14:52:07. 4
14:53:31. 4
14:55:49. 4
14:56:56.0

10.2 Example of OBS Format

| ndex
83560
83569
83583

10/29/2002

Mean_Ra

14:52:07.4 20:17:24.9

14:53:31. 4

14:55:49.4 20:31:46.8

Mean_Dec
20:17:24.9 6.9V 100P
19:53:17.3 7.0V 100P
20: 31:46.8 8.4V 10P
20:33:37.1 8.9v  10P
Mean_Dec Hour_Angl e

00: 05: 31. 8
19:53:17.3 00: 04: 07. 8

00: 01:49.9

A0
KO
€]
KO

At

89 -70.
89 -86.
89 -31.

-2975 1670
-1790 223

157 2532
1097 2643

40 1.00
61 1.00
62 1.00

Mag_0 Mag_1 Spectype Ra_Of DecO'f Avass G Name

1.00 SAO-83560
1.00 SAO-83569
1.00 SAO-83583
1.00 SAO-83592

Azim AirMs G AngOf

3408
1804
2537

Of_Ra Of_Dec

- 2975 1670
- 1790 223
157 2532
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83592 14:56:56.0 20:33:37.1

10.3 Example of MAG Format

| ndex Mean_ra

83560
83569
83583
83592

10/29/2002

14:52: 07. 4
14:53:31. 4
14:55:49. 4
14:56:56.0

00:00:43.3 89 -13.08

Mean_Dec Epoch Mag_O0 Mag_1 WMag_2

20:17:24.9
19:53:17.3
20: 31: 46. 8
20:33:37.1

2000
2000
2000
2000

6.90V 100P 0. 00-
7.00V 100P 0. 00-
8. 40V 9. 50P 0. 00-
8. 90V10. 00P 0. 00-

1.00

Mag_3 Spectype

0. 00-
0. 00-
0. 00-
0. 00-

2860

A0
KO
€]
KO

1097

Narme
SAC 83560
SAG 83569
SAO 83583
SAO 83592

2643
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