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IRAF Primer

In This Chapter...
Initiating IRAF / A-1
IRAF Basics / A-4
Getting IRAF and STSDAS / A-13

The Image Reduction and Analysis Facility (IRAF), developed by the National
Optical Astronomy Observatories (NOAQO), forms the basis of the Space
Telescope Science Data Analysis System (STSDAS). IRAF contains numerous
packages of programs, call¢asks that perform a wide range of functions from
reading data tapes to producing plots and images. Most astronomers will already
be familiar with IRAF, but we provide this tutorial for HST observers who are
beginners with IRAF. It includes information on:

* How to set up IRAF the first time you use the software.

» How to start and stop an IRAF session.

» Basic concepts, such as loading packages, setting parameters, etc.
« How to use the on-line help facility.

Additional information on IRAF, in particulaf Beginner’s Guide to Using IRAF
is available through the NOAO IRAF Home Page at:

http://iraf.noao.edu

A.1l Initiating IRAF

This section explains:
» How to set up your IRAF working environment.

« How to start and logout of the IRAF program.
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V

Can be placed
in .login file

Can be placed
in LOGIN.COM —>
file

We assume that your site has IRAF and STSDAS installed. If not, you must obtain
and install the software. See “Getting IRAF and STSDAS” on page A-13 for
details.

A.1.1 Setting Up IRAF
Before running IRAF for the first time you need to follow these three steps:
1. Create your IRAF root directory

2. Move to that directory and set the necessary environment variables or sys-
tem logicals and symbols.

3. Runmkiraf to create dogin.cl file and auparm subdirectory

Users generally name their IRAF home directirgf  (also referred to as
your IRAF root directory) and set it up in their account’s root directory (i.e., the
default directory that you are in when you log in to the system). The IRAF home
directory doesn’t need to be in your account’s root directory, nor does it need to be
callediraf , but you shouldnot put it on a scratch disk that is periodically
erased.

If you call your root IRAF directoryifaf ", you can set up IRAF as follows:

Under Unix;

% mkdir iraf

% cd iraf

% setenv iraf lusr/stsciliraf/ -<«—— The directory name is
% source $iraf/unix/hlib/irafuser.csh site-dependent—check
% mkiraf with your system staff

Under VMS:

$ CREATE/DIR [.IRAF]
$ SET DEFAULT [.IRAF]
$ IRAF

$ MKIRAF

Themkiraf command initializes IRAF by creatinglagin.cl file and a sub-
directory calleduparm . After typing themkiraf command, you will see the fol-
lowing:

% mkiraf

-- creating a new uparm directory

Terminal types: gterm=ttysw+graphics,vt640...
Enter terminal type:



Initiating IRAF Il A -3
Enter the type of terminal or workstation you will most often use with IRAF.
Generic terminal types that will work for most users are:
e vt100 for most terminals.
« xtermjhs for most workstations running under X-Windows.

» xgterm for sites that have installed X11 IRAF and IRAF v2.10.3 BETA or
later.

You can change your terminal type at any time by typseg term= new_type
during an IRAF session. You can also change your default type by editing the
appropriate line in youogin.cl file.

After you enter your terminal type, you will see the following output before
getting your regular prompt:

A new LOGIN.CL file has been created in the current ...
You may wish to review and edit this file to change ...

The login.cl file is thestartup fileused by the IRAF command language
(CL). It is similar to theLOGIN.COMfile used by VMS or thelogin file
used by Unix. Whenever IRAF starts, it looks at tHegin.cl file. You can
edit this file to customize your IRAF environment. In fact, you should look at it to
make sure that everything in it is correct. In particular, there is a line starting with
set home = that tells IRAF where to find your IRAF home directory. You
should verify that this statement does, in fact, point to your IRAF directory. If you
will be working with standard IRAF format images you should also insert a line
sayingset imdir = “HDR$” . Theimdir setting is ignored when working
with GEIS format images

Theuparm directory will contain your own copies of IRAF task parameters.
This directory allows you to customize your IRAF environment by setting certain
parameter values as defaults. Once you set up IRAF, you should rarely need to
it again, expect when updated version of IRAF are installed.

A.1.2 Starting and Stopping an IRAF Session

To start an IRAF session:
1. Move to your IRAF home directory.
2. Typecl .

1. Users at STScl should consult i€Scl Site Guide for IRAF and STSDAS



APP /A

A-4 B Appendix A : IRAF Primer

IRAF starts by displaying several lines of introductory text and then puts a
prompt at the bottom of the screen. Figure A.1 is a sample IRAF startup
screen.

Figure A.1: IRAF Startup Screen

— NOAO Sun/IRAF Revision 2.11 Fri Aug 15 15:34:46 MST 1997
This is the EXPORT version of Sun/IRAF V2.11 for SunOS 4 and Solaris 2.5

Welcome to IRAF. To list the available commands, type ? or ??. To get

detailed information about a command, type “help command’. To run a
command or load a package, type its name. Type ‘bye’to exita
package, or “logout’ to get out of the CL. Type ‘news’ to find out
what is new in the version of the system you are using. The following
commands or packages are currently defined:
apropos euv. local. spptools.
ared. fitsutil. memO. stlocal.
aspec. focas. newimred. stsdas.
cl28. ftools. noao. system.
color. hst_pipeline.  obsolete. tables.
ctio. images. plot. utilities.
dataio. imenv. proto. vol.
dbms. language. rvsao. xray.
digiphotx. lists. softools.
cl>
Startup Messages
t%hggge from Day Available Packages
y and Tasks

To quit an IRAF session:
1. Typelogout

A.2 IRAF Basics

This section describes basic IRAF techniques such as:
» Loading packages (below).

* Running tasks and commands.

» Getting online help.

* Viewing and setting parameters (page A-8).

» Setting and using environment variables (page A-10).
» File management

» Troubleshooting

A.2.1 Loading Packages

In IRAF jargon, an application is calledtaskand logically related tasks are
grouped together in package Before you can use a task, you must load the
package containing that task. To load a package, type the name of the package.
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The prompt will then change to the first two letters of the package name, and the
screen will display the names of all the newly available tasks and subpackages.
Even though the prompt has changed, previously loaded packages remain loaded,
and all their tasks remain available.

Note that the standard way to specify a path through the IRAF package
hierarchy to a task in a particular subpackage is to separate the package names
with periods (e.gstsdas.hst_calib.foc.focgeom.newgegm

Figure A.2: Loading Packages

"= STSDAS

’—> cl» stadas
o Type Name

of Package
to Load

Space Telescope Science Data Analysiz System
STSDAS Version 1,3, 21 September 1993

Space Telescope Science Inztitute, Baltimore, Maryland
For help, send e-mail to hotzeatBstsci,edu
or phone {4103516-5100

— b analysis,  describe fitzio, hst_calib, problems stlocal,
contrib, exanples graphics,  playpen, sobsolete,  toolbox,
st

L |

Names Followed
by Dot are
“ Packages” (works only with “showall” set)

Some helpful commands for managing packages are:
« 7? - Lists tasks in the most recently-loaded package.
« 7?7 - Lists all tasks loaded, regardless of package.

» package - Lists names of all loaded packages.

» bye - Exits the current package.

A.2.2 Running Tasks

This section explains how to run tasks, background tasks, and system-lev
commands, and how to use piping and redirection.

Running a Task

The simplest way to run a task is to type its name or any unambiguous
abbreviation of it. The task will then prompt you for the values of any required
parameterssuch as the names of input files. Alternatively, you can specify the
values for the requiregarameterson the command line when you run the task.
For example, if you want the taskoheader to print header information on the
file myfile.hhh , you can type

st> imhead myfile.hhh
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i@i IRAF does not require you to type the complete command name—only enough of
it to make it unique. For exampldiy is sufficient fordirectory.

Escaping System-Level Commands

To run an operating system-level command (i.e., Unix or VMS commands)
from within the IRAF CL, precede the command with an exclamation point (!).
This procedure is callegscapinghe command. For example:

st>! system_command

Piping and Redirection

You can run tasks in sequence if you desire, with the output of one task being
used as the input for another. This procedure, cafigdng, and is done by
separating commands with a vertical 4ay;, sing the following syntax:

st> taskl filenamé task2

For example, if a particular task prints a large volume of textual output to the
screen, you will often want to pipe it jgage , which allows you to read the out-
put one page at a time:

st> taskl filenamé¢ page

You can also redirect output from any task or command to a file by using the
greater-than symbobj as follows:

st> command> outputfile

Background Tasks

To run a task as a background job, freeing your workstation window for other
work, add an ampersand (&) to the end of the command line, like this:

st> tasknameX

A.2.3 Getting Help
This section describes:
* How to use IRAF’s on-line help facility.
* How to find a task that does what you want (page A-7).

On-Line Help

You can get on-line help with any IRAF task or package by usinghitle
command? which takes as an argument the task or package name about which
you want help. Wildcards are supported. For example, to display the on-line help
for the STSDASnkmultispec task, you would type:

fi> help mkmultispec

2. There is an optionglagingfront-end for help calleghelp. For more informa-
tion, typehelp phelp  from within IRAF.
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Figure A.3: Displaying On-line Help

= STSDAS B
HEMULTISPEC {Apr33} stsdas,hst_calib,ctools HEMULTISPEC {Apr33}
HAME
mkmultizpec —- Create a MULTISPEC WCS based on wavelength tables,
LUSAGE
mkmultizpec input wave output
LESCRIPTION
This task takes input spectra and wavelength tables, uses the IRAF
“curfit” routines to fit the wavelength table, creates a MULTISPEC
world coordinate system {WCS) description of the fit and createz a
new copy of the input spectrum with the new WNCS,
This tazk iz intended to be used with the Hubble Space Telescope
{HST} s=spectrographic data from Faint Object Spectrograph {FO0S) and
Goddard High Resolution  Spectrograph  {GHRSY  to  merge the
wavelengths that result from the calibration into the data itself
=0 that other IRAF tasks, such az "splot’, may be used,  Howewver,
[g=quit, d=downhalf, f|sp=downfull, jlcr=do ot
L =
Available Commands —— iSpaceI Display Next Page

Two STSDAS tasks that display only certain sections of the help file are also
available:

« examples- Displays only the examples for a task.
» describe- Displays only the description of the task.

Typing help  packagewill produce one-line descriptions of each task in the
package.

Finding Tasks
There are several ways to find a task that does what you need:

 Usehelp packageto search through the IRAF/STSDAS package struc-
ture.

» Use theapropostask as shown in Figure A.4 to search the online help data-
base. This task looks through a list of IRAF and STSDAS package menu
to find tasks that match a specified keyword. Note that the name of the
package containing the task is shown in parentheses.

* Ask more experienced user, who can usually point you in the right direc
tion.
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Figure A.4. The apropostask Using apropos

"5 STSDAS

—— | ct> apropos WCS
___J wczlab - Overlay a dizplayed image with a world coordinate grid f{cl,images,
td
i wezedit - Edit the image coordinate system {cl,proto}

LOOk for Ta'SkS Deallng wcsreset — Reset the image coordinate system {cl,.proto} PaCkage
W|th World Coord"’]ates makewcs - Write the WCS on the image header based on the plate sol. {stsdas.a
nalysis,gasp?

wczlab - Produce sky projection grids for images, {stadas,graphics,stplot) <

wlparz - Pzet to specify characteristics of WCS labelled graphz, {stsdas.gra
phics.stplot)

wespars - Pset to specify a WCS, (stsdas,graphics,stplot)
mknultispec - Combine wavelength and data with the MULTISPEC MUCS, {stsdas,hst_c
alib,ctools)
ctr [

L |

A.2.4 Setting Parameters

Parametersspecify the input information for IRAF tasks. They can be the
names of input or output files, particular pixel numbers, keyword settings, or
many other types of information that control the behavior of the task.

The two most useful commands for handling parameters are:
» [param to display the current parameter settings (often abbrejzdel

e eparamto edit parameters (often abbreviaggrr).

Viewing Parameters with Iparam

The Ipar command lists the current parameter settings for a given task
(Figure A.5).

Figure A.5: Displaying Parameter Settings with Ipar

in 1
o Type Ipar = STSDAS
Followed by
——» | fi> lpar strfits
Name Of TaSk fits_file = "mtg" FITS data source
file_list = "1-933" File list
iraf_file = " IRAF filename
{template = ""} template filename
Parameters and — {long_header = nol Print FITS header cards?
H {zhort_header = yes) Print short header?
Current Settlngs {datatype = "default"} IRAF data type
{blank = 0.} Blank walue
{zcale = yes) Scale the data?
{xdimtogf = yesi Transform xdim FITS to multigroup?
{oldirafname = yes} Uze old IRAF name in place of iraf_file?
{offset = 0} Tape file offset
{mode = "gl"}
i E

Setting parameters with eparam

Theepar command is an interactive parameter set editor. It displays all of the
parameters and their current settings on the screen. You can move around the
screen using the arrow keys (also calladsor keys) and type new settings for
any parameters you wish to change. Figure A.6 shows a sample gpaneditor
at work (invoked by typingpar strfits ).



Figure A.6: Editing Parameters with epar
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Move Through
Parameters
Using Arrow Keys

(4]

2
Type New Values
For Parameter Settings

Type :g to Save Parameters
and Run Task

Exit by typing :q

To List Line Editing Commands,
Press | Esc H 2

=

PACKAGE = fitsio
TASK = strfits

fits_fil=
file_lis= []
iraf_fil=
{templat=
{long_he=
{short_h=
{datatyp=
tblank =
{scale =
{xdimtog=
{oldiraf=
(offzet =
(mode =

U

STSDAS

mtg FITS data source
1-999 File list
IRAF filename
¥ template filename
hao} Print FITS header cards?
yez) Print short header?
defaulty IRAF data type
0.} Blank wvalue
yez) Scale the data?

yezd Transform xdim FITS to multigroup?
yezd Uze old IRAF name in place of iraf_file?

0} Tape file offzet
ql:

T for HELP .

/7

Parameter Data Types—What to Specify

Parameters are eitheiequired or hidden and each parameter expects
information of a certairtype Usually, the first parameter is required, and very
often it expects a file name. Parameters are described in the online help for each
task [include reference to help]. Hidden parameters, shown in parentheses in the
online help and th&ar andepar listings, need not be specified at each execution
because their default values frequently suffice.

Wise IRAF users will check the values of hidden parameters, as they often govern
important aspects of a task’s behavior.

If you specify the wrong type of information for a parameggyar will usually
display an error message saying something like “Parameter Value is Out @
Range.” The message is displayed when you move to another parameter or if y¢
pres@ . Table A.1 lists the different parameter types.
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Table A.1: Parameter Data Types

Type Description
File Full name of the file. Wild card characters (* and ?) are often
Name allowed. Some tasks allow you to use special features when

specifying file names, including “@ lists, IRAF networking
syntax, and image section or group syntax. (See “File
Management” below).

Integer Whole number. Often the task will specify minimum or
maximum values (see the help pages).

Real Floating point numbers, can be expressed in exponential
notation. Often will have minimum and maximum values.

Boolean Logical “yes” or “no” values.

String Any characters. Sometimes file names are specified as string.

Pset Parameter set.

Restoring Parameter Default Values

Occasionally, IRAF (or you) will get confused by your parameter values. To
alleviate this confusion, you can restore the default parameters witlntearn
command. You can usslearn on either a task or on an entire package.

Ny .

"~ Theunlearn command generally will restore the parameters to reasonable values,
a big help if you are no longer sure which parameter values you have changed in a
complicated task.

A.2.5 Setting Environment Variables

IRAF usesenvironment variableto define which devices are used for certain
operations. For example, your terminal type, default printer, and the disk and
directory used for storing images are all defined through environment variables.
Environment variables are set using #&command and are displayed using the
showcommand. Table A.2 lists some of the environment variables that you might
want to customize.
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Table A.2: Environment Variables

Variable Description Example of Setting

printer Default printer for text set printer = Ip2

terminal Terminal type set term = xterm

stdplot Default printer for all graphics set stdplot = ps2
output

stdimage Defaultterminal display setting set stdimage = imt800
for image output (most users
will want this set to either
imt512 or imt800)

stdgraph Default graphics device set stdgraph = xterm
clobber Allow or prevent overwriting  set clobber = yes

of files
imtype Default image type for output set imtype = “hhh”

images. “imh” is original IRAF
format, “hhh” is STSDAS
GEIS format.

If you are working with GEIS files, you should dettype to “hhh”. If you are
working with STIS and NICMOS data in FITS files, you can satype to
“fits "

You can set your environment variables automatically each time you login to
IRAF by adding the appropriate commands to ytagin.cl file. Use your
favorite text editor to specify each variable on its own line. hew command
with no arguments prints the names and current values of all environment
variables.

A.2.6 File Management
This section describes:
* File formats commonly used with STSDAS and IRAF.

» Specification of file names.

« Navigation through directories.

File Formats

IRAF recognizes a number of different file structures. Among them are the
standard HST file formats known as GEIS and FITS (see Chapter 2), both of
which differ from the original IRAF format (OIF). GEIS is closer to OIF, in that
two files arealwaysused together as a pair:
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* A header file which consists of descriptive information. IRAF header files
are identified by the suffixmh . GEIS header files are in ASCII text format
and are identified by the suffikhh or another suffix ending inH”, such as
.cOh or gilh.

« A binary data file? consisting of pixel information. IRAF data file names
end with a pix suffix. STSDAS data files end with an suffix d¢thd or
another suffix that ends with “d”, such aéd or q0d.

STSDAS always expects both component files of a GEIS image to be kept
together in the same directory. A single FITS file contains both the header infor-
mation and the data.

When working with IRAF or STSDAS images, you need only specify the header
file name—the tasks will automatically use the binary data file when necessary.

File Specification

Most tasks in IRAF and STSDAS operate on files and expect you to specify a
file name for one or more parameters. Several types of special syntax can be used
with certain tasks when specifying file names. These syntax features include:

« Wild card characters, often calledtemplates which are used to specify
multiple files using pattern matching techniques. The wild cards are:

- * Matches any number of characters, ezj.cOh
- ? Matches any single character, ez§1x23x.c?h

When using wildcards with image-processing tasks, be sure to exclude the binary
pixel files by ending your file name specification with an “h”, for example:
y*.?2?h

» List files, often called@-files which are ASCII file that contain lists of file
names, one per line. If your task supports the list file feature, you would
type the name of your list file, preceded by the “@” character. For example:
@files.txt

* Image sectionspecification. Tasks that work with image data will often let
you specify that you want to work on only a small area of the image rather
than the entire image. To extract a particular image section, specify each
axis range in square brackets, for example:
image.hhh[10:200,20:200]

3. The binary data file format is host-dependent and may require translation before it
can be moved to a computer using a different architecture.
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* IRAF networking specification. IRAF is capable of reading and writing
files to and from remote systems on a network. This feature is often used
with tasks in thdfitsio andconvfile packages, or with image display tasks.
The STSDAS Users Guidmd the online help (typeelp networking )
describe how to enable this feature. To specify that you want to use the
IRAF networking feature, type the remote host name followed by an excla-
mation point (!), followed by the file or device name. For example:
raimta .

Directory Navigation
To navigate through directories, you can use the following commands:
» path or pwd - Lists the current working directory.

 cddirectory- Move to the named directory.

A.2.7 Troubleshooting

There are a couple of easy things you can do to make sure that you don’t have
a simple memory or parameter conflict—common causes of problems.

« Look at the parameter settings and make sure that you have specified rea-
sonable values for every parameter.

« When you run an IRAF task for the first time in a session, IRAF stores the
executable file in itprocess cachdf IRAF appears not to be running your
tasks properly, you may need to use flpgcache command to clear the
process cache. To do this tygar ~ Sometimes you will need to execute
this command twice in succession.

» Occasionally, you may need to logout of the CL, restart IRAF, and try your
command again.

If you still have a problem, contact the STScl Help Dediefi@stsci.edu

A.3 Getting IRAF and STSDAS

Both IRAF and STSDAS are provided free of charge to the astronomica
community. You must have IRAF to run STSDAS. Detailed information about
installing and retrieving STSDAS is found in th8TSDAS Site Manager's
Installation Guide and Referenck you have any problems getting and installing
STSDAS, TABLES, or any other packages or data described in this handbook,
please contact the Help Desk by sending e-malidip@stsci.edu

A complete description of how to install tleynphot data files is provided on
page A-15.
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A.3.1 Retrieving the IRAF and STSDAS Software

There are three ways to get the software:

» Use the World Wide Web.

* Use anonymous FTP.

* Request a tape.

World Wide Web

The STSDAS World Wide Web page:
http://ra.stsci.edu/STSDAS.html

provides links and instructions for downloading the appropriate files to your local
system or to display the software directory, from which you can select the series
of smaller files.

Anonymous FTP

* IRAF:iraf.noao.edu (140.252.1.1)

» STSDAS ftp.stsci.edu (130.167.1.2)

There are two points to remember when using FTP to retrieve STSDAS:

* You must retrieve and install the TABLES package before STSDAS.

¢ You should retrieve thdREADMHile from the directory/software/
stsdas/v2.0  and read it to find out which files you should retrieve.

You must have IRAF installed on your system to install TABLES and STSDAS.
When you retrieve STSDAS, you must also retrieve the TABLES package, and
TABLES must be installed first.

Instructions for installing STSDAS are available in thec subdirectory of the
directory where you find STSDAS. The complete instructions for installing
STSDAS, TABLES, and all of the supporting software and reference files
(including instrument reference files and tiynphot dataset) are found in the
STSDAS Site Manager’s Installation Guide and Reference

Requesting Tapes

You can ask to have the software shipped to you on magnetic tape in a variety
of formats. To do so, you will need to contact the Help Desk by sending e-mail to
help@stsci.edu . The Help Desk staff will send you an ASCII text version of
the STSDAS Software Request Form, which you can then complete and return via
e-mail. The software can also be registered and requested using on-line forms
available through World Wide Web at the following URL.:

http://ra.stsci.edu/RegistForm.html

When you request the STSDAS software, you can also ask for the appropriate
version of IRAF, which will be requested for you— simply check the appropriate
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box on the form under “Do You Already Have IRAF Installed?” If you prefer to
request the IRAF software independent of STSDAS, you can do so by sending
e-mail to:iraf@iraf.noao.edu

A.3.2 Getting the Synphot Database

This manual sometimes refers to thenphot dataset, which must be available
in order to run tasks in the STSDAS/nphot package. These data files are not
included with the STSDAS software and must be retrieved independently. To do
this, you need to retrieve a series of compressed tar files from the STScl FTP site
(ftp.stsci.edu) in the directorysoftware/stsdas/refdata/synphot .
After uncompressing and extracting the tar files (see below), you need to unpack
the FITS files as described below.

The synthetic photometry data are read in similar way as the instrument
datasets, using the scriphpack.cl  provided in the top directory. This script is
run within IRAF to convert data from FITS format into the format used by the
synphottask. This script assumes you have the logare¢fer  set up in your
extern.pkg file (which is in the directory$iraf/unix/hlib (Unix) or
$iraf/vms/hlib (VMS)) or have it set up in your session. You do this by
placing the command below iextern.pkg  or by typing it on the command
line:

set crrefer = "/node/partition/stdata/synphot/"

Figure A.7 shows how to convert the files.

Figure A.7: Unpacking Synthetic Photometry Files

% cl Just in case...

cl> cd /node/partition/stdata/synphot -«

cl> set crrefer = "/node/partition/stsdata/synphot/"
cl> task $unpack = unpack.cl

cl> tables wq ;
> fitsio \/ The “$” is used because the task

fi> unpack has no parameter file

Note that all threesynphot files must be unloaded for the script to complete
successfully.

A.3.3 Extracting the synphot Unix Tar Files

If you retrieved thesynphot database as compressed tar files, you will need to
copy them to an appropriate subdirectory and then expand and unpack the files.
The tar and compress utilities that do this are are commonly available on most
Unix systems, but are not standard in the VMS environment. The examples shown
below reflect Unix usage. If you are on a VMS system, you should consult with
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your systems support staff regarding the availability and usage of these
commands. To process the files on a Unix system:

1. Getthe compressed tar file that you want, as described in previous sections.
2. Make an appropriate subdirectory usingtiledir command.

3. Pipe the compressed tar file through tecompress andtar files to
expand and unpack the file.

The following example shows how to do this. The example assumes that you
are putting the files in a subdirectory undesr/iraf/stdata (note that the
name of your file here is assumed to®eX.tar.Z ).

% pwd

/usr/iraf/stdata

% mkdir XXX

% mv XXX.tar.Z XXX/

% cd XXX

% cat XXX.tar.Z | uncompress | tar -xf -
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HST File Names

This appendix describes the syntax of HST data file names, which encode a
large amount of information about the files themselves. Datasets retrieved from
the Archive as described in Chapter 1 consist of multiple files in FITS format,
each with a name that looks like this:

ipppssoot_sfx.fits

T T b Format

Suffix
(Data Type) (FITS)

* Rootname The first part of the file namepppssoot ) is therootnameof
the dataset to which the file belongs. All files belonging to a given dataset
share the same rootname.

» Suffix: The three-character second part of the nashe ) is called thesuf-
fix, and it indicates the type of data the file contains.

* Format: The identifier.fits indicates that this file is in FITS format.

For example, an FOC data file name2180101t_dOf.fits is a FITS file
belong to the dataset with rootnam&I80101t , and its suffixdOf indicates
that it contains raw science data.

In order to use IRAF/STSDAS tasks to work with data from instruments other
than NICMOS and STIS, you will want to convert these FITS files into GEIS
format. See page 2-11 for instructions on how to convert FITS files to GEIS files
usingstrfits. Like FITS files, the names of GEIS files also derive from a file’s
rootname and suffix, and they look like this:

ipppssoot.sfx

Generally the suffixes of GEIS files end either @', indicating a binary data
file, or “h”, indicating an ASCIl header file. The two GEIS files
x3180101t_dOh and x3180101t_dod together contain the same
information as the single FITS fik3180101t_dOf.fits
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The identifier referred to here as a “suffix” has often been called an “extension” in
the past. However, the individual pieces of FITS files are also known as “exten-
sions” (see “Working with FITS Image Extensions” on page 2-4). For clarity, this

handbook will use the term “extension” when refering to a component of a FITS
file and the term “suffix” when referring to the three character identifier in a file-

name.
1

Rootnames

Rootnames of HST data files follow the naming convention defined in
Table B.1, which expands on the previous convention as follows: an initial “N”
indicates a NICMOS exposure, an intial “O” indicates a STIS exposure, and the
rootnames of files containing association products (see below) end in a number
(0-8).

Table B.1: IPPPSSOQOT Root File Names

Character Meaning

| Instrument used, will be one of:
E - Engineering data
F - Fine Guidance Sensors
N - Near Infrared Camera and Multi-Object Spectrograph
O - Space Telescope Imaging Spectrograph
S - Engineering subset data
T - Guide star position data
U - Wide Field/Planetary Camera-2
V - High Speed Photometer
W - Wide Field/Planetary Camera
X - Faint Object Camera
Y - Faint Object Spectrograph
Z -Goddard High Resolution Spectrograph

PPP Program ID; can be any combination of letters or numbers
(46,656 combinations possible). There is a unique association
between program ID and proposal ID.

SS Observation set ID; any combination of letters or numbers
(1,296 possible combinations).

(0]0) Observation ID; any combination of letters or numbers (1,296
possible combinations).

T Source of transmission or association product number
M - Merged real time and tape recorded
N - Retransmitted merged real time and tape recorded
O - Retransmitted real time (letter ‘O’)
P - Retransmitted tape recorded
R - Real time (not recorded)
T - Tape recorded
0 - Primary association product (number zero)
1-8- NICMOS background association product
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Suffixes of Files Common to all Instruments

The three-character suffix of a data file (edph) identifies the type of data
that a file contains. Because the meanings of these suffixes change from
instrument to instrument, please refer to the appropriate instrument-specific Data
Structures chapter for their definitions. Several types of file suffixes are, however,
common to all instruments.

OMS Files

Observatory Monitoring System (OMS) files, having suffixesn* or ji* ,
contain Observation Logs describing how the HST spacecraft behaved during a
given observation. OMS headers, which you can read with the IRAF task
imheader (see “Working with GEIS Files” on page 2-11), are divided into groups
of keywords that deal with particular topics such as SPACECRAFT DATA,
BACKGROUND LIGHT, POINTING CONTROL DATA, and LINE OF SIGHT
JITTER SUMMARY. The headers themselves provide short descriptions of each
keyword.OMS tables and images record spacecraft pointing information as a
function of time. For more information on OMS files, you can consult
Appendix C or the STScl Observation Logs WWW pages at:

http://lwww.stsci.edu/ftp/instrument_news/Observatory/
obslog/OL_1.html

PDQ Files

The suffix pdqg denotes Post Observation Summary and Data Quality
Comment filesPDQ files—which contain predicted as well as actual
observation parameters extracted from the standard header and science headers.
These files may also contain comments on any obvious features in the spectrum or
image, as noted in the OPUS data assessment, or automatically extracted
information about problems or oddities encountered during the observation or
data processing. These comments may include correction to the keywords
automatically placed in the OMS files. The sample PDQ file on page 5-9 gives an
example of such a correction.

OCX Files

The suffix ocx denotes Observer Comment File®EX files—which are
produced by STScl personnel to document the results of real-time commanding ¢
monitoring of the observation, along with keywords and comments. Prior to April
17, 1992, OCX files were not always archived separately and, in some cases, we
prepended to the trailer file.

After early February 1995, OCX files were produced only when an observatio
was used to locate the target for an Interactive Target Acquisition. At this time,
mission and spacecraft information were moved to the PDQ reports and the
Observation Logs (OMS jitter image and jitter table).

Trailer Files

Trailer files (suffixtrl ) are FITS ASCII tables that log the processing of your
data by the OPUS pipeline.
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Note that trailer files are formatted with 132 columns.

Associations

The STIS and NICMOS calibration pipelines sometimes produce single
calibrated images frorassociation®f many exposures. These associations allow
HST pipeline processing to proceed further than it has in the past. For example, a
NICMOS observer might specify a dithering pattern in a Phase Il proposal.
NICMOS would then take several exposures at offset positions, and the pipeline
would combine them into a single mosaic. In this case, the original set of
exposures constitutes the association, and the mosaic &s#uoeiation product
Similarly, a STIS observer might specify a CR-SPLIT sequence in a Phase Il
proposal. STIS would gather several exposures at the same pointing, and the STIS
pipeline would process this association of exposures into single image, free of
cosmic rays, that would be the association product.

When you search the Archive with StarView for observations involving
associations of exposures, your search will identify the final association product.
The rootnames of association products always end in zero (see Table B.1 above.)
If you request both Calibrated and Uncalibrated data from the Archive, you will
receive both the association product and the exposures that went into making it.
The corresponding association table, located in the file with safiix and the
same rootname as the association product, lists the exposures belonging to the
association. You can read this file using the STSDAEt or tread tasks (see
“Tables” on page 3-2). The exposure IDs in the association table share the same
ipppss sequence as the association roothame, followed by a base 36 number
(n = 0-9,A-Z) that uniquely identifies each exposure, and a charactdrat
denotes the data transmission mode (see Table B.1).

In practice, STIS and NICMOS store the exposures belonging to associations
differently. The exposures belonging to a STIS association all reside in the same
file, while the exposures belonging to a NICMOS association reside in separate
datasets. See the relevant Data Structures chapters for more details.

Information on the exposures belonging to an association is also available
through StarView (see Chapter 1). From the <Welcome> Screen, cli¢kdSm
Instrument Searches]to get the <HST Instruments> screen, and then click on the
[Associations]button for the instrument of interest. You can then search for the
various exposures belonging to an association by entering the roothame of the
association in the Association ID field and clicking fBegin Search]. An
Association Results Screen will display the results of the search, which you can
step though using th&tep Forward] button. Figure B.1 below gives an example
of a NICMOS Association Results Screen. Note the differences between the
association rootname and coordinates and those of the individual exposure.
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Figure B.1: Association Results Screen from StarView

File  Searches Constvaint View Relvieve Costomdze Optlons  Conuments Help
Association ID: E-N3SZ11010 Proposal ID: §862
Pattern: gNONE vvvvvvvvvvvvv i PI (last name): EWAYNE BAGGETT
Member Nanme: §v|{|;3521t|v(;tlv(;w Target Name: ETARGE'”

Menber Type: EPROD—TARG Start Tine: §03.a’29.f9? 06:16:52
RA (RA  ,2000): ;1? 59 09.185 Dec {Dec ,2000}): ;—61 35 02.000
P — "
Camera: §2 Orient: Aperture:
ExXp Len: ! Numpos: Nread:
Filter: Offset: Nsamp:
3 by
Mode: [ACCUM Dither Size: :0.000 Readout:
prmm— " ;
Samp Seq: § Chop Size: i0.000
EXPOSURES

¥
Dataset Name: §N3821106R

Exp. Start: :
H

{
PAM Focus: ;4.223

Ra (RA  ,2000): EIS 00 00.000 Dec (Dec ,2000): %—61 30 00.000
Step Forward i Step Back § Mark Dataset i Retrieve Marked Data §
Scan Forward i Scan Back § Unmark Data i Write Result to File §
Edit Search Constraints E Mark A11 i Yiew Result as Table '
Record 1 of 1 (in progress) Unmark 411 | Strategy Preview
overlay

Exit Screen #z;

 MESSAGE: More records avaiiable. Use rocoerd coentrels o view search resuits
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Appendix C

Observation
Logs

In This Chapter...
Observation Log Files / C-1
Retrieving Observation Logs / C-8
Using Observation Logs / C-9

This Appendix describes th®bservation Log Filesalso known as OMS or
jitter files. These files record pointing, jitter, and other Pointing Control System
(PCS) data taken during an HST observation. You can use them to assess the
behavior of the HST spacecraft during your observation, and in particular, to
evaluate the jitter of the spacecraft while it was taking data. Here we describe the
contents and structure of the observation log files, how to retrieve them from the
Archive, and how to work with the data they contain.

C.1 Observation Log Files

Observation log files associated with each HST dataset contain pointing and
specialized engineering data taken during the observation. These data files are
produced by the Observatory Monitoring System (OMS), an automated software
system that interrogates the HST engineering telemetry and correlates the
time-tagged engineering stream with HST’s Science Mission Schedule (SMS), the
seven-day command and event list that drives all spacecraft activities. This system
reports the status of the instruments and observatory and flags discrepancies
between planned and executed actions. OMS provides observers with information
about guide star acquisition, pointing, and tracking that is not normally provided
in the science headers.

The observation log files share the same rootname as the observation they are
associated with, except for the final character, which for observation log files is
always a | " (see Appendix B for more on the names of HST data files). When

C-1
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OMS was installed in October 1994, it initially generated files with the suffixes
cmh, cmj, cmi, which contained header information, high time resolution
pointing data, and three-second average pointing data, respectively (see
Table C.1). OMS observation logs changed to jthe /jid/jif image format
after August 1995, at which time themi table was renamejit to keep the
naming convention consistent. In the OMS version of August 188%, tables
were replaced with a jitter image, which is a two-dimensional histogram of jitter
excursions during the observation. The suffixes of the GEIS jitter imagghare

for the header anfid for the image data. Th@g table accompanies the jitter
image. The header file of the image replacesdimd file but includes the same
information with the addition of some image-related keywords.

A detailed description of the observation log files can be found on-line:
http://lwww.stsci.edu/ftp/instrument_news/Observatory/

obslog/OL_1.html
__________________________________________________________________________________________________________]

Table C.1: OMS Observation Log Files

Suffix Contents

October 1994 to August 1995

cmh OMS header

cmj High time resolution (IRAF table)
cmi Three-second averages (IRAF table)
_cmh.fits Archived FITS file oftmh

_cmj.fits Archived FITS file ofcmj

_cmi.fits Archived FITS file ofcmi

August 1995 to February 1997

jih/jid Two-dimensional histogram and header (GEIS)
jit Three-second averages (IRAF taBle)

_jif.fits Archived FITS file which bundles thi/jid files.
_jit.fits Archived FITS file ofjit

February 1997 onward

_jif.fits Two-dimensional histogram (FITS)

_jit.fits Three-second averages table (FITS)

a. After May 11, 1995, thig  tables for exposures shorter
than 6 seconds contain higher-resolution, one-second average
pointing data.
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v Pointing and tracking information prior to October 1994 is not routinely available.

Interested observers with data from this epoch, can send E-mail to
help@stsci.edu

Observation Log File Contents (October 1994 version)
Observation logs created between October 1994 and August 1995 contain:

« rootnam@cmh : This ASCIl header file contains the time interval, the
rootname, averages of the pointing and spacecratft jitter, the guiding mode,
guide star information, and alert or failure keywords. Figure C.1 shows a
representative observation log header file.

e rootnam@cmj : This table presents the data at the highest time resolution
for the telemetry mode in use. It contains the reconstructed pointing, guide
star coordinates, derived jitter at the instrument aperture, and guid-
ing-related flags. The intent is: (1) to provide high-time resolution jitter data
for deconvolution or for assessing small aperture pointing stability, and (2)
to display the slew and tracking anomaly flags with the highest resolution.
Table C.2 lists the table column heading, units and a brief definition.

e rootnam@cmi : This table contains data that were averaged over
three-second intervals. It includes the same information ascthg table
and also includes orbital data (e.g., latitude, longitude, limb angle, magnetic
field values, etc.) and instrument-specific items. It is best suited for a
quick-look assessment of pointing stability and for studying trends in tele-
scope or instrument performance with orbital environment. Table C.3 lists
the table column heading, units and a brief definition.

e rootnamej_cmij/h.fits . The above three GEIS files are actually
archived as FITS files. They may be worked with as such, or run through
the STSDAS taskitrfits, to convert them.

Observation Log File Contents (August 1995 version)

The contents of observation log files created between August 1995 an
February 1997 are as follows:

« rootnaméjih  : This GEIS header file, the analog to tbmh file, con-
tains the time interval, the rootname, averages of the pointing and space
craft jitter, the guiding mode, guide star information, and alert or failure
keywords. Figure C.2 shows a representative observation log header file.

* rootnamgjid : This GEIS image—a significant enhancement of the old
cmj file—presents a two-dimensional histogram of the pointing fluctua-
tions during the observation. You can display it to visualize the spacecraft
stability during you observation, and is information for deconvolutions and
PSF analyses.

* rootnamgjit  : This table, the analog to tleni table, contains data that
were averaged over three-second intervals. Its content is identical (see
Table C.3).
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* rootnamé jif.fits : FITS file that is actually the de-archived product.
This file can be converted to thié/jid GEIS file via thestrftis routine.

* rootnamé jit.fits : The de-archived FITS file corresponding to the
jit  IRAF table. It can be converted \s#fits.

Observation Log File Contents (February 1997 version)
The contents of observation log files created since February 1997 are as

follows:

* rootnamé jif.fits : The de-archived FITS file. Unlike the previous
OMS epoch, this FITS file does not bundle a GEIS file and cannot be con-
verted withstrfits. This was done to more closely correlate the observation
log files with the STIS and NICMOS FITS files with extensions and associ-
ations. OMS will normally put all associated observation logs into a single
file, to correspond to the associated science exposures. However, if even
one science exposure is orphaned (not associated) then an individual obser-
vation log FITS file will be produced for every exposure in that association.
For a description of STIS and NICMOS association files, see Appendix B.
All of the information contained in the oldmh/jih  ASCII header is now
available as keywords in the FITS files.

* rootname jit.fits . The FITS file containing the table information.

The comments for thejif

Table C.2: Contents of .cmj Table

file apply here as well.

Parameter Units Description

seconds seconds Time since window start

V2 dom arcseconds Dominant FGS V2 coordinate
V3 dom arcseconds Dominant FGS V3 coordinate
V2 roll arcseconds Roll FGS V2 coordinate

V3 roll arcseconds Roll FGS V3 coordinate

SIv2 arcseconds Jitter at aperture reference
SIV3 arcseconds Jitter at aperture reference

RA degrees Right ascension of aperture reference
DEC degrees Declination of aperture reference
Roll degrees Angle between North and +V3
DayNight 0,1 flag Day (0) or night (1)

Recenter 0,1 flag Recentering status

TakeData 0,1 flag Vehicle guiding status

SlewFlag 0,1 flag

Vehicle slewing status
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Figure C.1: A Representative .jih or .cmh Header

SIMPLE = F / data conforms to FITS standard !
BITPIX = 32 / bits per data value !
DATATYPE= INTEGER*4 ‘ | datatype of the group array !
NAXIS = 2 / number of data axes

NAXIS1 = 64 / length of the 1st data axis !

NAXIS2 = 64 / length of the 2nd data axis !
GROUPS = T /image is in group format !
GCOUNT = 1 / number of groups !
PCOUNT = 0/ number of parameters !
PSIZE = o/ blts in the parameter block !
OMS_VER =16.2C ‘ / OMS version used to process this observation

PROCTIME= '1994.133:06:24:18.35’ / date-time OMS processed observation

CRVAL1 = 0.0/ right ascension of zero-jitter pixel (deg)

CRVAL2 = 0.0 / declination of zero-jitter pixel (deg)

CRPIX1 = 32 / x-coordinate of zero-jitter pixel

CRPIX2 = 32 / y-coordinate of zero-jitter pixel

CTYPE1l = ‘RA---TAN * [ first coordinate type

CTYPE2 = ‘DEC——TAN ‘ | second coordinate type

CD1_1 = 0.0/ partial of ra w.r.t. x (deg/pixel)

CD1 2 = 0.0/ partial of ra w.r.t. y (deg/pixel)

CDh2_1 = 0.0/ partial of dec w.r.t. x (deg/pixel)

CD2 2 = 00/part|al of dec w.r.t. y (deg/pixel)

COORDSYS ‘WFPC2 ‘ | image coordinate system

XPIXINC = 2.0/ plate scale along x (mas per pixel)

YPIXINC = 2.0/ plate scale along y (mas per pixel)

PARITY = -1/ parity between V2V3 frame and image frame

BETAl = 134.72 / angle from +V3 to image +x (toward +V2)

BETA2 = 224.72 | angle from +V3 to image +y (toward +V2)
/ OBSERVATION DATA

PROPOSID= 05233 / PEP proposal identifier

PROGRMID= ‘288 ‘[ program id (base 36)

OBSET_ID='02 ‘| observation set id

OBSERVTN= ‘ / observation number (base 36)

TARGNAME=

SOGSID =‘U2880203 ‘| SOGS observation name

/ SCIENTIFIC INSTRUMENT DATA
CONFIG =‘WFPC2 ‘| proposed instrument configuration
PRIMARY = ‘SINGLE ‘ /' single, parallel-primary, parallel-secondary
OPERATE = ‘1994.133:06:22:46.91’ / predicted time instr. entered operate mode
TLMFORM = ‘PN * | telemetry format
APERTURE= ‘UWFALL ‘| aperture name
APER_V2 = 1.565 / V2 aperture position in vehicle frame (arcsec)
APER_V3 = 7.534 / V3 aperture position in vehicle frame (arcsec)

/ SPACECRAFT DATA
ALTITUDE= 593.23 / average altitude during observation (km)
LOS_SUN = 106.08 / minimum line of sight to Sun (deg)
LOS_MOON= 77.11 / minimum line of sight to Moon (deg)
SHADOENT= ‘1994.133:05:11:29.00' / predicted Earth shadow last entry
SHADOEXT= 1994.133:05:42:45.00’ / predicted Earth shadow last exit
LOS_SCV = 12.46 / minimum line of sight to S/C veloc. (deg)
LOS_LIMB= 58.0 / average line of sight to Earth limb (deg)

/ BACKGROUND LIGHT
ZODMOD = 22.3/ zodiacal light - model (V mag/arcsec2)
EARTHMOD= 20.2 / peak Earth stray light - model (V mag/arcsec2)
MOONMOD = 35.5 / moon stray light - model (V mag/arcsec2)
GALACTIC= -1.0 / diffuse galactic light - model (V mag/arcsec2)

/ POINTING CONTROL DATA
GUIDECMD= ‘FINE LOCK ‘| commanded guiding mode
GUIDEACT= ‘FINE LOCK ‘[ actual guiding mode at end of GS acquisition
GSD_ID ='0084900235 ‘ / dominant guide star id
GSD_RA = 161.70720 / dominant guide star RA (deg)
GSD_DEC = 12.45407 / dominant guide star DEC (deg)

‘NGC3379-PO ‘| proposer’s target name
STARTIME= ‘1994.133:06:24:18.35’ / predicted observation window start time
ENDTIME = ‘1994.133:06:39:18.35’ / predicted observation window end tlme

|/ date-times format (yyyy.ddd:hh:mm:ss.ss)
/ IMAGE PARAMETERS
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Figure C.2: Representative .jih or .cmh Header

GSD_MAG = 12.867 / dominant guide star magnitude
GSR_ID ='0085201189 * / roll guide star id

GSR_RA = 161.93314 / roll guide star RA (deg)

GSR_| DEC = 12.78141 / roll guide star DEC (deg)

GSR_MAG = 12.977 / roll guide star magnitude

GSACQ ='1994.133:06:31:02.92'/ actual time of GS acquisition completion
PREDGSEP= 1420.775 / predicted guide star separation (arcsec)
ACTGSSEP= 1421.135 / actual guide star separation (arcsec)
GSSEPRMS= 3.8/ RMS of guide star separation (milli-arcsec)
NLOSSES = 0/ number of loss of lock events

LOCKLOSS= 0.0/ total loss of lock time (sec)

NRECENT = 0/ number of recentering events

RECENTR = 0.0/ total recentering time (sec)

/ LINE OF SIGHT JITTER SUMMARY

V2_RMS = 4.5/ V2 axis RMS (milli-arcsec)
V2_P2P = 51.6 / V2 axis peak to peak (milli-arcsec)
V3_RMS = 20.9/V3 axis RMS (milli-arcsec)
V3_P2P = 267.3 / V3 axis peak to peak (milli-arcsec)
RA_AVG = 161.85226 / average RA (deg)
DEC_AVG = 12.58265 / average dec (deg)
ROLL_AVG= 293.01558 / average roll (deg)
/ PROBLEM FLAGS, WARNINGS and STATUS MESSAGES
/ (present only if problem exists)
ACQ2FAIL=" T’ / target acquisition failure
GSFAIL ='DEGRADED */ guide star acquisition failure (*1)
TAPEDROP=* T’/ possible loss of science data
TLM_PROB="* ‘ | problem with the engineering telemetry
TM_GAP = 404.60 / duration of missing telemetry (sec)
SLEWING =" T’ / slewing occurred during this observation
TAKEDATA=" F’ / take data flag NOT on throughout observation
SIPROBnn="* * / problem with specified science instrument (*2)
END
notes

*1 - GSFAIL appears only once in a single header file.
The following table lists all current possible values for the GSFAIL

keyword:

GSFAIL |DEGRADED | / guide star acquisition failure
IN PROGR | / guide star acquisition failure
SSLEXP | / guide star acquisition failure
SSLEXS | / guide star acquisition failure
NOLOCK | /' guide star acquisition failure

|
SREXCS? / guide star acquisition failure

|

SREXCS1 | / guide star acquisition failure
|
|

SREXCS2 / guide star acquisition failure
SREXCS3 / guide star acquisition failure

|
SREXCP? | / guide star acquisition failure
SREXCP1 | / guide star acquisition failure
SREXCP2 | / guide star acquisition failure
SREXCP3 | / guide star acquisition failure

|
UNKNOWN | / guide star acquisition failure
VEHSAFE | / guide star acquisition failure

*2 - The SIPROBNN keywords appear in the header file with nn = 01 - 99.
The following table lists all current possible values for the SIPROBnn
keyword:

SIPROBNN |DCF_NUM unchanged| / This observation may not have been taken
|FOS Safing! |/ This observation affected when FOS Safed!
|HRS Safing! |/ This observation affected when HRS Safed!
|WFII Safing! |/ This observation affected when WFII Safed!
|FOC Safing! |/ This observation affected when FOC Safed!
|Shut | / FOS aperture door is not Open!
|FAILED | / FGS astrometry target acquisition failed
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Table, Three-Second Averaging

Parameter Units Description

seconds seconds Time since window start

V2 dom arcseconds Dominant FGS V2 coordinate

V3 dom arcseconds Dominant FGS V3 coordinate

V2 roll arcseconds Roll FGS V2 coordinate

V3 roll arcseconds Roll FGS V3 coordinate

SIV2 AVG arcseconds Mean jitter in 3 seconds

SIV2 RMS arcseconds rms jitter in 3 seconds

SIV2 P2P arcseconds Peak jitter in 3 seconds

SI V3 AVG arcseconds Mean jitter in 3 seconds

SI V3 RMS arcseconds rms jitter in 3 seconds

SI V3 P2P arcseconds Peak jitter in 3 seconds

RA degrees Right ascension of aperture reference
DEC degrees Declination of aperture reference
Roll degrees Angle between North and +V3
LimbAng degrees Angle between earth limb and target
TermAng degrees Angle between terminator and target
LOS_Zenith degrees Angle between HST zenith and target
Latitude degrees HST subpoint latitude

Longitude degrees HST subpoint longitude

Mag V1,v2,v3 degrees Magnetic field along V1, V2, V3
EarthMod \% Mag/arcse% Model earth background light
S|_Specific - Special science instrument data
DayNight 0,1 flag Day (0) or night (1)

Recenter 0,1 flag Recentering status

TakeData 0,1 flag Vehicle guiding status

SlewFlag 0,1 flag Vehicle slewing status
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C.2 Retrieving Observation Logs

You can retrieve observation log files for data taken after October 20, 1994
from the HST Archive using StarView as described in Chapter 1. Unlike science
data, which generally has a one-year proprietary period, observation log files
become public as soon as they are archived.

The easiest way to get OMS files through StarView is to identify the
observation of interest and proceed with your request as described in Chapter 1,
until you reach the <Retrieval Request - File Options> screen, reproduced in
Figure C.3. You can then check the Observation Log Files box, along with any
other desired boxes, and continue with your request. StarView will then deliver
the associated observation log files.

For observations logged between October 1994 to August 1995, you will be
delivered thecmi, cmj, and cmh files in FITS form (e.g.,_cmi.fits ).
Observations archived from August 1995 to February 1997 will return

_jif.fits and _jit.fits files. These, and the earlier FITS files can be
worked with as such, or converted to their GEIS counterparts via the STSDAS
strfits task. However, as of February 1997, thé-fits and _jit.fits

files are standard FITS files with extensions and cannot be converted to GEIS.

Figure C.3: Choosing Observation Log Files in StarView

Hle Commands Comments Help

Science Files Requested:

 calibrated ... all calibrated science data files

d Uncalibrated ... raw data; uncalibrated science data files
 Data Quality ... reports describing science data quality
[ observation Log Files ... HST jitter and pointing data files

1 Used Reference Files ... files used for original calibration

1 Best Reference Files ... best files to use for recalibration

Other Files Requested:

[] Note: Some classes of data will be retrieved automatically
with the above options {e.g., CAL, AST, CDE, ENG, and SUB
class data). To select other files or classes of data, use

the [Override Standard File Options] button below.

‘Submit Reguest ‘Use Default File Options | Exit Screen 7]

‘Override Standard File Options | Strategy AOI

MESSAGE: Review selections. Push [Submit Request]l to continue with retrieval.
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C.3 Using Observation Logs

Here are some simple examples of what can be learned from the observation
log files. Note that for FITS format observation logs, current versions of STSDAS
tools will handle the files with extensions properly. Keywords can be viewed with
tools such agmheader or hedit, and data viewed, plotted, or displayed using the
same tasks one might have for the GEIS files. For more information on FITS file
structures, see Chapter 2.

C.3.1 Guiding Mode

Unless requested, all observations will be scheduled with FINE LOCK
guiding, which may be one or two guide stars (dominant and roll). The spacecraft
may roll slightly during an observation if only one guide star is acquired. The
amount of roll depends upon the gyro drift at the time of the observation, the
location during an orbit, and the lever arm from the guide star to the center of the
aperture.

There are three commanded guiding modes: FINE LOCK, FINE
LOCK/GYRO, and GYRO. OMS header keywords GUIDECMD (commanded
guiding mode) and GUIDEACT (actual guiding mode) will usually agree. If there
was a problem, they won't agree and the GUIDEACT value will be the guiding
method actually used during the exposure. If the acquisition of the second guide
star fails, the spacecraft guidance, GUIDEACT, may drop from FINE LOCK to
FINE LOCK/GYRO, or even to GYRO, which may result in a target rolling out of
an aperture. Check the OMS header keywords to verify that there was no change
in the requested guiding mode during the observation.

v Until new flight software (version FSW 9.6) came online in September 1995, if
the guide star acquisition failed, the guiding dropped to COARSE track. After
September 1995, if the guide star acquisition failed, the tracking did not drop t
COARSE track. Archival researchers may find older datasets that were obtain
with COARSE track guiding.

The dominant and roll guide star keywords (GSD and GSR) in the OMS
header can be checked to verify that two guide stars were used for guiding, or in
the case of an acquisition failure, to identify the suspect guide star. The dominant
and roll guide star keywords identify the stars that were scheduled to be used, and
in the event of an acquisition failure, may not be the stars that were actually used.
The following list ofcmh keywords is an example of two star guiding.
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GSD_ID =0853601369 * / Dominant Guide Star ID

GSD_RA = 102.42595 / Dominant Guide Star RA (deg)
GSD_DEC = -53.41362 / Dominant Guide Star DEC (deg)
GSD_MAG = 11.251 / Dominant Guide Star Magnitude
GSR_ID ='0853602072 ‘/ Roll Guide Star ID

GSR_RA = 102.10903 / Roll Guide Star RA (deg)
GSR_DEC = -53.77683 / Roll Guide Star DEC (deg)
GSR_MAG = 12.426 / Roll Guide Star Magnitude

If you suspect that a target has rolled out of the aperture during an exposure,
you can quickly check the counts in each group of the raw science data. As an
example, the following IRAF commands can be used to determine the counts in
each group.

cl> grlist z204040dt.dOh 1-24 > groups.lis
cl> imstat @groups.lis

Some observations can span several orbits. If during a multiple orbit
observation the guide star reacquisition fails, the observation may be terminated
with possible loss of observing time, or switch to other less desirable guiding
modes. The GSACQ keyword in thmmh header will state the time of the last
successful guide star acquisition.

GSACQ ='136:14:10:37.43 ‘/ Actual time of GS Acquisition Completion

C.3.2 Guide Star Acquisition Failure

The guide star acquisition at the start of the observation set could fail if the
FGS fails to lock onto the guide star. The target may not be in the aperture, or
maybe only a piece of an extended target is in the aperture. The jitter values will
be increased because FINE LOCK was not used. The following listhdfheader
keywords indicate that the guide star acquisition failed.

V3_RMS = 19.3/V3 Axis RMS (milli-arcsec)
V3_P2P = 135.7 / V3 Axis peak to peak (milli-arcsec)
GSFAIL =* DEGRADED’ / Guide star acquisition failure!

The observation logs for all of the following observations in the observation set
will have the “DEGRADED” guide star message. This is not a Loss of Lock
situation but an actual failure to acquire the guide star in the desired guiding
mode. For the example above, the guiding mode dropped from FINE LOCK to
COARSE TRACK.

GUIDECMD= ‘FINE LOCK */ Commanded Guiding mode
GUIDEACT=‘COARSE TRACK  ‘/Actual Guiding mode at end of GS acquisition

If the observational dataset spans multiple orbits, the guide star will be
re-acquired, but the guiding mode will not change from COARSE TRACK. In
September 1995, the flight software was changed so that COARSE TRACK is no
longer an option. The guiding mode drops from two guide star FINE LOCK to
one guide star FINE LOCK , or to GYRO control.
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C.3.3 Moving Targets and Spatial Scans

A type 51 slew is used to track moving targets (planets, satellites, asteroids,
and comets). Observations are scheduled with FINE LOCK acquisition, i.e., with
two or one guide stars. Usually, a guide star pair will stay within the pickle during
the entire observation set, but if two guide stars are not available, a single guide
star may be used, assuming the drift is small or the proposer says that the roll is
not important for that particular observing program. An option during scheduling
is to drop from FGS control to GYRO control when the guide stars move out of
the FGS. Also, guide star handoffs (which are not a simple dropping of the guide
stars to GYRO control) will affect the guiding and may be noticeable when the
jitter ball is plotted.

The jitter statistics are accumulated at the start of the observation window.
Moving targets and spatial scan motion will be seen in the jitter data and image.
Therefore, the OMS header keywords V2_RMS and V3_RMS values (the root
mean square of the jitter about the V2 and V3 axis) can be quite large for moving
targets. Also, a special anomaly keyword (SLEWING) will be appended to the
OMS header stating movement of the telescope during the observation. This is
expected for observing moving targets. The following list omh header
keywords is an example of expected values while tracking a moving target.

/ LINE OF SIGHT JITTER SUMMARY

V2_RMS = 3.2/ V2 Axis RMS (milli-arcsec)

V2 _P2P = 17.3 / V2 Axis peak to peak
(milli-arcsec)

V3_RMS = 14.3 / V3 Axis RMS (milli-arcsec)

V3_P2P = 53.6 / V3 Axis peak to peak
(milli-arcsec)

RA_AVG = 244.01757 / Average RA (deg)

DEC_AVG = -20.63654 / Average DEC (deg)

ROLL_AVG= 280.52591 / Average Roll (deg)

SLEWING = * T | Slewing occurred during this
observation

C.3.4 High Jitter

The spacecraft may shake during an observation, even though the guidi
mode is FINE LOCK. This movement may be due to a micro-meteorite hit, jitter
at a day-night transition, or for some other unknown reasons. The FGS is quit
stable and will track a guide star even during substantial spacecraft motion. The
target may move about in an aperture, but the FGS will continue to track guide
stars and reposition the target into the aperture. For most observations, the
movement about the aperture during a spacecraft excursion will be quite small,
but sometimes, especially for observations with the spectrographs, the aperture
may move enough that the measured flux for the target will be less than a previous
group. Check the OMS header keywords (V2_RMS, V3_RMS) for the root mean
square of the jitter about the V2 and V3 axis. The following listahh header
keywords is an example of typical guiding rms values.
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/ LINE OF SIGHT JITTER SUMMARY

V2_RMS = 2.6 / V2 Axis RMS (milli-arcsec)

V2_P2P = 23.8 /| V2 Axis peak to peak
(milli-arcsec)

V3_RMS = 2.5/V3 Axis RMS (milli-arcsec)

V3 P2P = 32.3 / V3 Axis peak to peak
(milli-arcsec)

Recentering events occur when the spacecraft software decides that shaking is
too severe to maintain lock. The FGS will release guide star control and within a
few seconds reacquire the guide stars. It is assumed the guide stars are still within
the FGS field of view. During the recentering time, INDEF will be written to the
OMS table. Recentering events are tracked in the OMS header file.

Be careful when interpreting “Loss of Lock” and “Recentering” events that
occur at the very beginning or at the end of the OMS window. The OMS window
is larger than the observation window. These events might not affect the
observation since the observation start time will occur after the guide stars are
acquired (or re-acquired), and the observation stop time may occur before the
“Loss of Lock” or “Recentering” event that occurred at the end of an OMS
window.

Thesgraph commend in thestsdas.graphics.stplopackage will plot time vs.
jitter along the direction of HST’s V2 axis (see Figure C.4):

cl> sgraph "x3y60102j_jit.fits seconds si_v2_avg"
Figure C.4: Plotting Jitter Along V3 Axis

NOAO/IRAF V2.11EXPORT lallo@squonk.stsci.edu Thu 13:55:32 18-Sep-97
squonk.stsci.edu!/data/squonk 1/day118/jitter data/x3y60102j_jit.fits
T

J T T T T I T T T I T T T T

.001

g[ arcsec]
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To get an idea of pointing stability, you can creafétar ball by plotting jitter
along the V2 axis vs. jitter along the V3 axis (see Figure C.5):

st> sgraph "x3660102j_jit.fits si_v2_avg si_v3_avg"

Figure C.5: Plotting V2 vs. V3 Jitter

NOAO/IRAF V2.11EXPORT lallo@squonk.stsci.edu Thu 13:52:50 18-Sep-97
sguonk.stsci.edu!/data/squonk1/day118/jitter data/x3y60102; _jit.fits

-.001

-.002

g[ arcseq]

-.003 —

si_v3 av

-.004

-.005

-.002 -1.00E-3 0 .001
s_v2 avg[ arcsec]

The tstatistics task can be used to find the mean value of $her3_avg
column—the amount of jitter (in arcseconds) in the direction of the V3. This value
can be used to model jitter in a PSF. In this example, the mean jitter is ~3 mas,
which is typical for post-servicing mission data:

Figure C.6: Averaging a Column with tstatistics

tt> tstat u26m0801j.cmi si_v3_avg

#u26m0801j.cmi  si_v3_avg

# nrows mean stddev median min max
11  -0.003006443888 0.00362533 -7.17163E-4 -0.00929515 0.00470988

Understanding and interpreting the meaning of the table columns and header key-
words is critical to understanding the observation logs. Please read the available
documentation and contact the STScl Help Deas#lf@stsci.edu ) if you

have any questions about the files. Documentation is available via the WWW at:
http://www.stsci.edu/ftp/instrument_news/

Observatory/obslog/OL_1.html
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Task Example Index

This index references examples and descriptions of IRAF/STSDAS
tasks and some other software mentioned in this handbook.

A

acoadd 28-22
allocate device 1-23
analysis 3-2

apall 8-13, 8-16
apphot 3-15
apropos 3-2, A-7

B

bandpar 6-8, 28-5
basic2d 21-2, 21-4, 21-26
boxcar 3-12

C

calcphot 3-17, 28-5
calfoc 6-1

crrej 21-17, 26-20

D

daophot 3-15
deallocate device 1-24
describe 3-2

digiphot 18-11
disconlab 3-9
display3-4

dither 28-1

drizzle 26-2128-21

E

echplt 3-19, 23-2
epar strfits 1-23, 1-24
eparam 16-23, A-8

calnica 15-2, 16-216-4, 17-7 example 3-2
calnicb 15-2, 15-9, 16-2,6-10 A
calnicc 16-3,16-16 F =~
calstis 20-121-1 21-4 fits20p 23-6 o
calwp2 26-226-3 fitsio 1-23 =
catfits 2-5, 2-8, 20-2 fitting 3-23
cd A-13 fixpix 28-15
chcalpar 15-20, 16-22, 21-31, 26- fidplot 23-6

13 flprcache A-13
chiplot 23-6 focprism 8-13
ckwwfp2 26-13 focsim 7-15
compass 3-9 fwplot 3-18

cosmicrays 26-18
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G

gcombine 3-12, 3-13, 26-20

gcopy 3-12

geomap 3-12
geotran 3-12

grlist 3-12

grspec 3-18
gstatistics 3-12, 3-14
gsurfit 21-23

H

hedit 15-20, 16-22, 21-32, 21-33,

25-3
help 3-2, A-6
hselect 25-10
hst_calib 3-2, 26-3

|

igi 3-20

images 3-2

imarith 2-13, 3-13, 6-11
imcalc 3-12, 27-5
imcnts 3-15

imcopy 2-6, 2-7, 3-2
imdelete 3-2

imedit 3-12, 7-8

imexamine 3-103-11, 3-12, 3-15,

26-9
imfunction 18-16
imgtools 3-2
imhead 2-14, 25-3

imheader 2-6, 5-3, 10-6, 15-17, B-

3
iminfo 5-3, 15-15, 25-9
imlintran 18-13
implot 3-10,3-10, 3-12
imrename 3-2
imreplace 18-13
imshift 26-20
imstat 3-15
imstatistics 3-14

imtab 3-213-22
infostis 20-9
intable 2-9
inttag 21-34
invmetric 28-18
isophote 3-15

L
Iparam A-8
ltcurv 23-6

M

magnify 3-12

markdq 18-2

metric 3-9, 3-10, 28-18
mkiraf A-2
mkmultispec 3-213-21
msarith 3-123-13
mscombine 3-123-13
msjoin 3-14
mssplit3-14
msstatistics 3-123-14
mstools 3-2, 18-1

N

ndisplay 18-2
newcont 3-12
nfitld 3-29
ngaussfit 3-29
NICMOSIook 16-3
north 3-9

@)

objcalib 8-13
occreject 21-4
ocrreject 21-17
onedspec 3-25

P
path A-13



period 23-6

phot 8-1

pixcoord 3-12

pixedit 3-2

plcreate 3-12, 3-15
pp_dads 20-15, 25-10
pros 23-6

psikern 3-20

pstack 18-2

R

rcombine 3-18
resample 3-21
rimcursor 3-9, 3-10
rotate 3-12
rremovex 7-8

S

saodump 3-12

set 21-33, A-10

set imtype 1-23

set imtype=hhh 2-11
SExtractor 16-18
sgraph 3-18, C-12
show A-10

siaper 3-12
specfit3-32

splot 3-213-27, 23-5
strfits 2-11, 25-1, B-1

synphot3-16, 6-3, 8-4, 26-8, 28-3,

A-15

T
tables 3-2

TinyTim 18-7, 18-11, 28-22

tmerge 3-23
tomultispec 3-233-24
tprint 2-8, 20-6, B-4
tread 20-6, B-4
ttools 3-4

twodspec 3-25

Task Index D-3

tximage 3-23, 3-25
txtable 3-233-25

U

uchcoord 28-18
unlearn A-10

W

warmpix 26-11, 26-18, 26-19
wavecal 21-4

wcscoords 3-9

wcslab 3-9

wfixup 26-7, 28-15

wfpc 3-10

wmosaic 3-10, 24-4

X

x1d 21-4

x2d 21-4

xy2rd 3-9, 3-10, 28-19
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Appendix E
Resources on the
Internet

This appendix lists locations of World Wide Web (WWW) sites and similar
resources mentioned in this handbook. Resources are organized by topic,
corresponding to the structure of this handbook.

Resource

Location

General Resources

STScl Web Site
STScl Help Desk

HST Keyword Dictionary

URL: http://www.stsci.edu
E-mail: help@stsci.edu
URL: http://archive.stsci.edu/keyword

Archive Resources

Hubble Data Archive
ST-ECF Archive Site
CADC Web Site
StarView Software

Archive User Registration Form

Archive Help
Archive FTP Site

URL: http://archive.stsci.edu/

URL: http://archive.eso.org/

URL: http://cadc.dao.nrc.ca/

URL: http://archive.stsci.edu/starview.html
URL: http://archive.stsci.edu/registration.html

Email: archive@stsci.edu

FTP: archive.stsci.edu

Software Resources

STSDAS Page

IRAF Page

SAOimage and SAOtng
TinyTim

URL: http://ra.stsci.edu/STSDAS.html
URL: http://iraf.noao.edu/
FTP: sao-ftp.harvard.edu

URL: http://scivax.stsci.edu/~krist/tinytim.html



APP/E

E-2 [ Appendix E : Resources on the Internet

Resource

Location

FOC Resources

FOC Page
Instrument Science Reports
Instrument Handbook

FOCSIM Exposure Simulator

URL: http://www.stsci.edu/ftp/instrument_news/FOC/topfoc.html
URL: http://www.stsci.edu/ftp/instrument_news/FOC/foc_bib.html
URL: http://www.stsci.edu/ftp/instrument_news/FOC/foc_handbook.html

URL: http://www.stsci.edu/ftp/instrument_news/FOC/Foc_tools/focsim/
focsim.html

FGS Resources

FGS Page
Instrument Science Reports

Instrument Handbook

STANs

URL: http://www.stsci.edu/ftp/instrument_news/fgs/html/TOPfgs.html
URL: http://www.stsci.edu/ftp/instrument_news/fgs/html/fgs_isr.html

URL (PostScript): http://www.stsci.edu/ftp/instrument_news/fgs/html/
fgshbv6book.frame.ps

URL: http://www.stsci.edu/ftp/instrument_news/fgs/html/fgs_stans.html

NICMOS Resources

NICMOS Page

Instrument Science Reports

Instrument Handbook

STANs

calnicc Software

NICMOSLook Software

URL: http://www.stsci.edu/ftp/instrument_news/NICMOS/topnicmos.html

URL: http://www.stsci.edu/ftp/instrument_news/NICMOS/
nicmos_doc_isr.html

URL: http://www.stsci.edu/ftp/instrument_news/NICMOS/
nicmos_doc_handb.html

URL: http://www.stsci.edu/ftp/instrument_news/NICMOS/
nicmos_doc_stan.html

URL: http://ecf.hg.eso.org/nicmos/calnicc/calnicc.html

URL: http://ecf.hq.eso.org/nicmos/nicmoslook

STIS Resources

STIS Page

Instrument Science Reports

Instrument Handbook

STANS

URL: http://www.stsci.edu/ftp/instrument_news/STIS/topstis.html

URL: http://www.stsci.edu/ftp/instrument_news/STIS/isrs/
stisisr_index.html

URL: http://www.stsci.edu/ftp/instrument_news/STIS/ihb/stis_ihb_v1.html

URL.: http://www.stsci.edu/ftp/instrument_news/STIS/documents/stan/
stan_index.html

WFPC2 Resources

WFPC2 Page
Instrument Science Reports

Instrument Handbook

URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/wfpc2_top.html
URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/wfpc2_bib.html

URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/Wfpc2_hand/
wfpc2_handbook.html
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Location

WFPC2 Resources (Continued)

STANs
WFPC2 History Memo

Warm Pixel Tables

Exposure Time Calculator

CTE Report

WFPC2 Polarization
Calibration Tool

Dithering/Drizzle Software

URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/wfpc2_stan.html

URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/Wfpc2_memos/
wfpc2_history.html

URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/wfpc2_warmpix.html

URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/Wfpc2_etc/
wfpc2-etc.html

URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/Wfpc2_cte/ctetop.html

URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/Wfpc2_pol/
wfpc2-pol2.html

URL: http://www.stsci.edu/~fruchter/dither/

Additional Resources

OMS Information

URL: http://www.stsci.edu/ftp/instrument_news/Observatory/taps.html

Science Instrument Aperture File URL: http://www.stsci.edu/ftp/instrument_news/Observatory/siaf.html

Calibration Data Base

HST Proposal Info

URL: http://www.stsci.edu/ftp/instrument_news/Observatory/cdbs/cdbs.html

URL: http://presto.stsci.edu/public/propinfo.html
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Glossary

The following terms and acronyms are used in this manual.

A/D or ADC: Analog to digital converter.

AEDP: Astrometry and Engineering Data Processing.

CADC: Canadian Astronomical Data Center.

CCD: Charge-coupled device. Solid-state, light detecting device.

CDBS: Calibration Data Base. System for maintaining reference files and
tables used to calibrate HST observational datasets.

C&DH: Control and Data Handling.

CL: Command language. The IRAF system-level prompt.
COSTAR Corrective Optics Space Telescope Axial Replacement.

CTE: Charge transfer efficiency.

CVC: Current to voltage converter. Used with HSP.
DADS: Data Archive and Distribution System.

DAT: Digital audio tape.

DC: Dark current.

DMF: Data Management Facility. Used for archiving HST data.
DN: Digital number.

DQ: Data quality.

DQE: Detector quantum efficiency.

DQF: Data quality file.

EBS: Electron Bombarded Silicon.

EED: Extracted engineering data.

ESA: European Space Agency.

FDA: Field Divider Assembly (NICMOS).

FES: Fine error signal (used with FGS).

FFT: Fast Fourier transform.

FGE: Fine Guidance Electronics. (Used with FGS).
FGS: Fine Guidance Sensors.

GL-1
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FITS: Flexible Image Transport System. A generic IEEE- and
NASA-defined standard used for storing image data.

FOC: Faint Object Camera.
FOM: Field Offset Mechanism.
FOS: Faint Object Spectrograph.
FOV: Field of view.

FTP: File Transfer Protocol. Basic tool used to retrieve files from a remote
system. Ask your system manager for information about using FTP.

FWHM : Full width at half maximum.
GClI: Geocentric inertial.

GEIS: Generic Edited Information Set. The multigroup format used by
STSDAS for storing HST image data.

GHRS Goddard High-Resolution Spectrograph.

GIF: Graphic Interchange Format. Data format developed by CompuServe
for storing and transporting image data. Supported by Mosaic and
xv for use over Internet.

GIM: Geomagnetically-induced motion problem. Formerly a correction in
the FOS calibration pipeline, now applied on the spacecraft.

GO: General Observer.

Gopher. Hypertext-oriented software developed at University of Minne-
sota for retrieving information through the Internet.

GPB: Group parameter block.
GSC Guide Star Catalog.

GTI: Good time interval.

GTO: Guaranteed Time Observer.
HDU: Header Data Unit.

HSP: High-Speed Photometer.
HST: Hubble Space Telescope.

HTML : Hypertext Markup Language.
Hz: Hertz. Cycle per second.

ICD: Interface control document. Defines data structures used between
software or systems to ensure compatibility.

ICF: Intrinsic correlation function.

IDL : Interactive Data Language.

IDT: Investigation Development Team.
IFOV: Instantaneous field of view.

IFT: Inverse Fourier transform.
IGI: Interactive Graphics Interpreter. Graphics program in STSDAS.
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imset Image set (STIS and NICMOS).

IPPPSSOQOT HST file naming convention to uniquely identify files
(described in Appendix B).

IR: Infrared.

IRAF: Image Reduction and Analysis System. The system on which STS-
DAS is built.

IUE: International Ultraviolet Explorer.

JPL: Jet Propulsion Laboratory, located at California Institute of Technol-
ogy in Pasadena. Home of WF/PC team.

K: Degree Kelvin.

LOS: Line of sight.

LSA: Large science aperture. One of two apertures on GHRS.
LVPS:. Low-voltage power supply.

mas Milliarcsecond.

MEM: Maximum Entropy Method. Algorithm for restoring images.
MIE : MAMA Interface Electronics.

MIF : Multiple Initial and Final (readouts, NICMOS).

MJD: Modified Julian date.

MOSS: Moving Object Support System.

ND: Neutral density.

NICMOS: Near Infrared Camera and Multi-Object Spectrometer.

NOAQ: National Optical Astronomy Observatories.

OCX: Observer comments file from OSS. Contains updated mission infor-
mation obtained when the observation is taken.

OFAD: Optical field angle distortion.

OIF: Old IRAF (data format).

OMS: Observatory Monitoring System.

OPUS OSS and PODPS Unified Systems.

OTA: Optical telescope assembly.

OV: Orbital verification. Process of checking out equipment on HST.
PC: Planetary Camera; part of WF/PC.

PCS:Pointing Control System.

PDA: Photon Detector Assembly (in FOC).

PDB: Project Data Base.

PDQ: PODPS data Quiality file. Contains predicted and actual observation
parameters.

Pl: Principal investigator.

GLOSSARY
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pipe To use the output from one task or program as the input to another
task or program. The output of a STSDAS or IRAF task can be
piped to another task.

PMT: Photomultiplier tube.
pset Parameter set (IRAF).

PSF. Point spread function.
RA: Right ascension.
R-L: Richardson-Lucy. Algorithm for restoring images.

rms. Root mean square.

RSDP. Routine Science Data Processing. The basic calibration (pipeline)
system used for processing all HST observation datasets.

RTB: Return-to-brightest. Target acquisition mode for GHRS.
SAA: South Atlantic Anomaly.

SDF: Science Data Formatter.

SHL: Science header line.

SHP: Standard header packet. File containing spacecraft information from
time of observation.

SM97: 1997 Servicing Mission.

SMOV: Servicing Mission Orbital Verification.
S/N: Signal-to-noise ratio.

SOGS Science Operations Ground System.

SSA Small science aperture. One of two apertures on GHRS; the other is
LSA.

ST-ECF. Space Telescope European Coordinating Facility.
STAN: Space Telescope Analysis Newsletter.

STARCAT: System used for retrieving archived HST data. To be replaced
by StarView in 1994.

STEIS: Space Telescope Electronic Information System. The anonymous
FTP host from which information, software, documentation, and
other resources pertaining to the HST can be obtained.

STIS: Space Telescope Imaging Spectrograph.
STL: Science trailer line.

STScl Space Telescope Science Institute.

STSDAS Space Telescope Science Data Analysis System. The complete
suite of data analysis and calibration routines used to process HST
data.

SV. Science verification. Process of taking observations that can be used
for HST instrument calibration.
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TEC: Thermal electric cooler. Part of WF/PC.
TF: Transfer function.

TFMRP: Transfer Function Mode Reduction Package. Used with respect
to FGS.

TIFF : Tagged Image File Format. Method of storing images, usually from
a scanner.

TIM : Telescope Image Modeling. Software used to generate PSF.
UDL: Unique data log. File containing instrument command settings.
URL: Uniform resource locator. Address for WWW.

UT: Universal time.

UV: Ultraviolet.
VPU: Video processing unit.

WAIS: Wide-Area Information Server. Method of locating information on
a network using indexes to files.

WCS World Coordinate System.
WFC: Wide Field Camera. One of the two cameras in WF/PC.
WF/PC: Wide Field/Planetary Camera.

WFPC2 Wide Field Planetary Camera-2. Replacement for WF/PC
installed during first servicing mission of December 1993.

world coordinates (WC)The coordinate system naturally applying to the
data, pixels or wavelength, for example.

WWW World Wide Web. Hypertext-oriented method for finding and
retrieving information over the Internet.

ZD: Zenith distance.
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Index IX-1

Index

A acquisition failure
abbreviations guide stars C-10
in this manual F-1 acquisition/peakup image
aberrations STIS, storage of 20-4
FOC images 4-7 acronyms
absolute photometry used in this manual F-1
FOC 7-148-4 algorithm
NICMOS 18-9 calfoc 6-10
absolute sensitivity calnica 16-3
FOC 6-3 calnicb 16-13
FOC f/48 7-15 calnicc 16-18
NICMOS 16-24 calstis 21-3
WFPC2 26-14 amplifier glow
absolute spectrophotometry NICMOS 17-817-12
NICMOS grism 18-10 analog-to-digital conversion
ACCUM mode NICMOS 16-5
inttag task, time slices 23-7 STIS 21-15
NICMOS 14-4 WFPC2 26-7
STIS, data storage 20-3 analysis
accuracy FGS TRANSFER mode 13-9
astrometric, FOC 8-6 images, general in_ STSDAS 3-8
astrometric, improving 3-10 NICMOS polarization
CCD imaging 22-2 images 18-12
flatfield, FOC 8-5 spectra, general in STSDAS
flux, STIS 22-5 3-21
FOC 8-17 spectra, general tasks in IRAF
FOC f/48 spectroscopy 8-16 3-25
FOC photometry 8-3 spectra, STIS 3-23
MAMA imaging 22-2 STIS, software tools 23-1
MAMA, spectroscopy 22-2 analysis package
polarimetry, FOC 8-7 image analysis 3-2
STIS 22-3 apall task

STIS CCD spectroscopy 22-2 ~ FOC /48 spectra 8-16
STIS target acquisition 22-3 FOC objective prism data 8-13
wavelength, STIS 22-6 aperture

WFPC2 28-23 FGS 9-6
NICMQOS, correction 18-7
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IX-2  Index

WFPC2, correction 28-13

WFPC2, zero point 28-2
apphot package

aperture photometry 3-15
archive 1-11-24

access to 1-2

documentation 1-3

file names 2-1

FTP data retrieval 1-17

instrument search 1-8

searching 1-5

StarView access software 1-2

world wide web access 18-1
arithmetic

imset, msarith task 3-13

spectra, splot task 3-27
array

FITS table 2-9

NICMOS, readout 14-2
association

STIS, described 20-6

table, NICMOS 15-9
association table

NICMOS 15-215-9
astrometry

basic, in STSDAS 3-9

FGS 9-22

FGS 3 9-23

FGS modes 9-2

files, FGS 10-2

FOC, accuracy 8-6

improving accuracy 3-10

keywords, WFPC2 25-3

tasks in STSDAS 3-9

WFPC2 28-18

B

background
FOC 7-11
FOC, scattered light 7-12
FOC, zodiacal light 7-12
geocoronal emission lines,
FOC 7-12
NICMOS 16-1016-1416-19
running tasks in A-6
basic2d task

STIS 2-D image reduction 21-2
bias

jump, WFPC2 27-5
bias correction

electronic, STIS 21-16

NICMOS 16-5

STIS 21-16

WFPC2 26-727-2
binary star

resolving, FGS 13-6
blemish

FOC image 4-7
border effects

FOC 7-5
BRIGHTOBJ mode

NICMOS 14-4
buffer

STIS 19-5

C
calcphot task
FOC absolute sensitivity 6-10
calfoc task
algorithm, changes to 6-10
FOC calibration 6-1
recalibrating data 6-10
calibrated science file
NICMOS 15-2
calibration
FGS 11-1through11-11
FGS POSITION mode 11-3
FGS TRANSFER mode 11-7
FOC 6-1through 6-11
NICMOS 16-1 through 16-24
NICMOS grism
spectroscopy 16;36-16
16-18
NICMOS photometric 18-2
re-calibrating WFPC2, when
to 26-10
re-calibrating, FOC, when to
6-8
re-calibrating, NICMOS, when
to 16-21
reference files, identifying 1-19
software, STSDAS 3-1



STIS 21-1through 21-322-1
STIS keywords 20-12
STIS reference file
keywords 20-13
STIS, accuracy 22-4
STIS, Cycle 7 plan 22-4
switches
sTIs 21-31
switches, FOC 6-2
switches, NICMOS 16-13
16-22
switches, see also "chcalpar"
switches, see also "keywords"
switches, WFPC2 26-13
WFPC2 26-1 through 26-23
calnica task
algorithm 16-3
flatfield correction 17-7
NICMOS calibration 16-2
calnicb task
mosaiced NICMOS image
16-10
NICMOS calibration 16-2
calnicc task
NICMOS grism spectroscopy
calibration 16-316-16
calstis task
development 21-35
environment variables,
setting 21-33
process 21-3
recalibrating data 21-30
STIS calibration 21-1
calwp?2 task
development 26-12
WFPC2 calibration 26-26-3
camera
FOC 4-1
WFPC2 24-1
catalog
see "archive"
CCD
contamination, WFPC2 28-6
imaging accuracy 22-2
spectroscopy, accuracy 22-2

Index IX-3
STIS, cosmic ray rejection
21-17
STIS, described 19-3
WFPC2, readout modes 24-3
centroid
errors, FGS POSITION
mode 12-2
charge transfer efficiency
WFPC2 28-11
charge trap
WFPC2 26-2228-14
chcalpar task
FOC calibration switches 6-10
NICMOS calibration
switches 16-22
STIS calibration switches 21-31
WFPC2 calibration
switches 26-13
chop pattern
NICMOS background 16-15
chromatic response
see "color error"
clock
serial, WFPC2 28-15
CoarseTrack
FGS 9-17
color
transformation, WFPC2 28-14
color dependence
NICMOS flatfield 17-6
color error
laterl, FGS 12-8
command
see "task"
commands
splot cursor 3-28
component table
HST, synthetic photometry 6-9
contamination
CCD, WFPC2 28-6
control
FGS 9-15
conversion
analog to digital, see "analog-to-
digital”
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IX-4  Index
counts to flux or magnitude
3-158-1418-3
flux to wavelength, resample
task 3-21
sensitivity units, STIS 23-3
cool down
WFPC2 28-9
cosmic ray
identification, NICMOS 16-9
17-14
rejection, STIS 21-17
WFPC2 co-aligned image
26-20
WFPC2 cosmicrays task 26-18
COSTAR
FOC KX_DEPLOY keyword
5-4
FOC PHOTMODE keyword
6-8
FOC sensitivity 6-5
FOC, effect on 4-1
count rate
FOC, nonlinearity 7-2
counts
flux conversion 3-18-14
long vs. short, WFPC2 28-11
magnitude conversion 3-15
cursor
splot commands 3-28
Cycle 7
STIS calibration 22-4

D

dark

current subtraction, WFPC2 27-
3

glow, WFPC2 27-4

NICMOS MULTIACCUM,
synthetic 17-8

pedestal, NICMOS
subtraction 17-7

STIS 21-19

subtraction, NICMOS 16-7

subtraction, WFPC2 26-8

synthetic, uncertainty 17-10

WFPC2, warm pixels 26-11

data
analysis software, STSDAS 3-1
archive, retrieving files from
(see also "archive") 1-1
parameter types, IRAF A-9
proprietary, retrieving 1-3
STIS, described 20-1 through
20-18
storage, STIS 19-5
tape, reading 1-22
data quality
PDQ files B-3
STIS 20-13
STIS, calibration 21-21
STIS, flags 20-14
WFPC2 calibration 26-9
WFPC2, flags 26-10
database
synphot A-15
dataset
FGS 11-1
NICMOS 15-2
retrieving from archive 1-12
see also "imset"
WFPC2 25-1
deconvoluation
WFPC2 images 28-20
definitions
terms used in this manual F-1
detector
background, FOC 7-11
STIS MAMA 19-3
STIS, described 19-2
detector distortion
FOC 6-5
dezoom image
FOC PIXCORR 6-2
dezoomx task
FOC dezeooming 6-10
differential photometry
NICMOS 18-4
diffuse galactic background
FOC 7-12
digiphot package
PSF subtraction 18-11



disconlab task

position display 3-9
dispersion

coefficients, STIS 21-19
dispersion curve

FOC 8-13
display

display task 3-4

image 3-4

SAQOimage 3-6

spectra 3-17
display task

images in STSDAS 3-4
distortion

detector, FOC removal 6-5

optical field angle, FGS 12-7

optical, FOC removal 6-5
dither pattern

NICMOS background 16-15
documentation

archive 1-3

IRAF 3-32

STSDAS 3-32

world wide web locations E-1
Doppler shift

STIS MAMA 21-20
drift

FGS 13-11
drift correction

FGS POSITION mode 11:6

12-12

drizzle software

WFPC2 28-21
dropout

data, FOC 5-10

E

earth reflection

WFPC2 27-9
echelle spectra

echplot task 3-19

STIS capabilities 19-6
echplot task

plot echelle spectra 3-123-2
edge

warped, FOC image 4-7

Index IX-5
emission line

filters, NICMOS 18-9
engineering data

OMS logs C-1
environment variable

IRAF A-10
eparam task

editing parameters A-8
error image

STIS 20-13
error sources

FGS 12-1

WFPC2 27-1
exposure log sheet

FOC 5-8

NICMOS 15-21

WFPC2 25-9
exposures

multiple, NICMOS,

combining 16-14

time, WFPC2 28-15
extended source

FOC, nonlinearity 7-3
extension

FITS file 2-3

FITS, appending 2-6
extracted spectra

STIS, storage 20-5

F

f/ratio
FOC and COSTAR 4-1
Faint Object Camera
see "FOC"
FGS
astrometry 9-22
calibration, process 11-2
CoarseTrack 9-17
color error, lateral 12-8
control 9-15
described 9-2
differential velocity
aberration 12-10
errors 12-1
FGS 1R 9-13
FGS 3, astrometry 9-23
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field of view 9-6

files, astrometry 10-2

FineLock 9-18

guiding 9-21

jitter, dejitter 11-5

lever arm length 12-10

mixed mode 9-22

mode, FOC observations 5-10

modes, astrometry 9-2

offset angle 12-10

optical field angle distortion
12-7

optical path 9-2

optics 9-3

plate overlay 13-3

POSITION mode 9-2-22

POSITION mode,
calibration 11-3

POSITION mode, errors 12-1

S-curve 9-8

see also "POSITION mode" and
"TRANSFER mode"

target acquisition 9-16

telemetry data 10-1

TRANSFER mode 9-3-21,
9-22

TRANSFER mode, analysis
13-9

TRANSFER mode,
calibrating 11-7

TRANSFER mode, errors
12-14

FGS 3

astrometry 9-23

fgs_plotter tool

display FGS data 13-2

field dependence

FGS, S-curve 9-10

field of view

FGS 9-6
FOC 4-4
WFPC2 24-3

file

PostScript, creating 3-20
STIS FITS, structure 20-2
trailer, WFPC2 26-2

files
astrometry 10-2
data formats A-11
data quality (PDQ) B-3
FGS 10-2
FGS dataset 11-1
FITS, working with 2-4
FOC geometric correction 6-7
FOC sensitivity 6-5
naming conventions 2-1
naming conventions, FOC 5-1
naming conventions,
NICMOS 15-1
naming conventions, STIS 20-7
observation log B-3
observer comments (OCX) B-3
retrieving from archive 1-1
through 1-24
rootname B-2
specifying, STIS 3-18
trailer B-3
WFPC2 calibration 26-6
WFPC2 dataset 25-1
filter transmission curve
FOC, errors in 7-15
filters
FOC, available 4-4
FOC, image shift 7-13
NICMOS, available 14-2
see also "polarizer"
Fine Guidance Sensors
see "FGS"
FINE LOCK
guidance C-9
FineLock
FGS 9-18
fingers
FOC image 4-7
FITS
FGS files 10-5
files, working with 2-3 through
2-9
format, described 2-3
GEIS files in 2-11
STIS file structure 20-2
strfits FITS reader task 1-22



table 2-7
table, array in cell 2-9
tape, files on 1-22
fitting package
fit spectra 3-29
tasks in 3-29
flag
see "data quality"
flatfield
FOC 6-9
FOC, accuracy 8-5
FOC, border effects 7-5
FOC, f/48 external UV image
7-7
FOC, /96 external UV image
7-6
FOC, format dependence 7-9
FOC, residuals 7-5
NICMOS 16-8
NICMOS grism 16-20
NICMOS, color
dependence 17-6
NICMQOS, errors 17-1
NICMOS, on-orbit 17-1
NICMOS, thermal vacuum 17-1
NICMOS, uncertainty 17-2
STIS 21-21
WFPC2 26-826-12
WFPC2 errors 27-2
flatfield correction
FOC 6-7
flux
accuracy, STIS 22-5
combine with wavelength,
mkmultispec 3-21
correction, STIS 21-22
from counts 3-15
FOC
astrometry, accuracy 8-6
background 7-11
background, geocoronal emis-
sion lines 7-12
background, scattered light
7-12
blemishes 4-7
calfoc task 6-16-10

Index IX-7

calibrating, when to 6-8

calibration 6-1through 6-1%-2

characteristics 7-1

COSTAR, KX_DEPLOY
keyword 5-4

described 4-17-1

dezoom image 6-2

errors 7-1through 7-16

errors, absolute photometry
7-14

/48 spectroscopy 8-15

/48, absolute sensitivity 7-15

f/96, absolute photometry
errors 7-14

field of view 4-4

file names 5-1

filters 4-4

fingers, image 4-7

flatfield accuracy 8-5

flatfield correction 6-77-5

flatfield files 6-9

geometric correction 6;6-9,7
-4

image features 4-7

image shift 7-13

image, thumbprint 4-7

keywords 5-26-2

long-slit 8-14

nonlinearity 7-2

objective prism 8-10

observation, proposed and
actual 5-7

paper products 5-10

pattern noise 7-8

photometry 8-1

polarimetry 8-7

polarizers 4-6

PSF 8-2

recalibrating data 6-10

reseau marks 4;8-5,7-8

sensitivity 4-56-8

sensitivity files, status of 6-5

spatial resolution 4-2

spectroscopy 4-8-14

time variability 7-9

warped edge 4-7
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IX-8 Index

focprism package

FOC objective prism data 8-13
format

archive data retrieval 1-13

dependence, FOC flatfield 7-9

dependence, FOC sensitivity

7-10

IRAF and STSDAS files A-11
FOS

display spectra 3-17
FTP

archive data retrieval 1-17
fwplot task

spectra display 3-18

G
gain variation
WFPC2 28-12
GEIS format
described A-11
header file 2-12
working with 2-12
geocoronal emission lines
FOC background 7-12
geometric correction
FOC 6-56-9 7-4
STIS 21-23
geometric distortion
correction 3-9
FOC /48 8-17
WFPC2 28-12
ghost image
NICMOS 17-11
WFPC2 27-6
WFPC2, bright objects 27-7
GHRS
display spectra 3-17
glow
amplifier, NICMOS 17-8
grating wheel
described, STIS 19-3
grism
absolute spectrophotometry,
NICMOS 18-10
NICMOSIook program 16-3
spectroscopy, NICMOS 16-3

grot 17-13
group
FGS file 10-3
number in image 2-12
WFPC2 image 25-2
working with 3-7
grspec task
plot groups 3-18
guidance mode
observation log C-9
Guide Star Catalog
accuracy, FOC 8-6
guide stars
acquisition C-9
acquisition failure C-10
dominant roll C-9
number used C-9
guiding
FGS 9-21

H

hardcopy
see "print" or "paper products”
header
file, GEIS 2-12
file, NICMOS 16-5
FOC keywords 5-25-2
keyword, inheritance in FITS
2-6
keywords, WFPC2 25-3
NICMOS keywords 15-10
WFPC2 keywords 26-3
header data unit
FITS file 2-3
headit task
WFPC2 header 25-3
hedit task
set STIS keywords 21-32
set WFPC2 keywords 25-10
heliocentric reference
STIS 21-25
help
email E-1
STSDAS and IRAF tasks 3-2
A-6
world wide web addresses E-1



histogram

WFPC2 26-9

history record

WFPC2 26-3

hole in the mirror

calibration system, STIS 19-4

Hubble Data Archive

see "archive"

icons

used in this manual xx

igi

plotting with 3-20
printing plots 3-19

image

deconvolution, WFPC2 28-20

display 3-4

FOC, blemishes 4-7

FOC, features 4-7

FOC, reseau 4-7

GEIS file 2-13

plot data, implot 3-10

reconstruction,
deconvolution 28-20

section 3-7

see also "FITS"

STIS calibration 21-15

STIS capabilities 19-7

STSDAS tasks 3-2

warped edges, FOC 4-7

WFPC2, features 26-227-5

WFPC2, residual 27-6

working with 3-2

Image Reduction and Analysis

Facility
see "IRAF"

image set

see "imset"

image shift

FOC 7-13

imarith task

FOC flatfielding 6-11

imcopy task

FITS files 2-6

Index IX-9
imedit task
removing defects, FOC
image 7-8

imexamine task
image display and plot 3-11
imgtools package
multigroup GEIS images 3-2
imheader task
examine FOC header 5-3
examine NICMOS header
15-17
iminfo task
examine FOC header 5-3
examine NICMOS header
15-15
examine WFPC2 header 25-9
implot task
plot image data 3-10
imset
combination, msjoin task 3-14
extraction, mssplit task 3-14
statistics, msstatistics task 3-14
STSDAS tasks for 3-12
imtab task
header to table 3-22
infostis task
display STIS keywords 20-9
inheritance
FITS header 2-6
insert mechanism
calibration system
STIS 19-4
instrument
archive search, specifying 1-8
see "FOC", "FGS", "NICMOS",
"STIS", or "WFPC2"
integration
NICMOS 14-3
interferometric null
FGS, locating 12-5
intermediate multiaccum science
file
NICMOS 15-2
Internet
see "world wide web" E-1
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inttag task
STIS time-tag data 21-34
intttag task
ACCUM image 23-7
IPPSSOOOT
see "files, naming conventions"
IRAF
basics A-1
described 3-1A-1
documentation 3-32
obtaining A-13
parameter, data type A-9
piping A-6
psikern, PostScript 3-20
setup A-2
spectra analysis 3-25
tasks available A-1

J

jitter
effect on target lock C-11
FGS 12-4
FGS, dejittering 11-32-11
images from OMS C-1
plotting C-12
TRANSFER mode 13-10

jitter files 10-6

K

keystroke
commands XX

keywords
FITS header 2-6
FOC header 5-5-2
NICMOS header 15-106-13
see also "header"

STIS calibration switches 20-12

STIS header 20-9

STIS reference files 20-13

WFPC2 calibration
switches 26-326-13

WFPC2 header 25-3

WFPC2 photometry 26-8

L
lever arm length
FGS 12-10
light
scattered, see "scattered light
stray, see "stray light"
line
FOC, on image 4-7
linearization correction
NICMOS 16-8
lock
loss of, FOC 5-10
long-slit
FOC, spectroscopy 8-14
Iparam task
viewing parameters A-8

M

magnitude
from counts 3-15
Janskys, NICMOS data 18-8
MAMA
accuracy, spectroscopy 22-2
described, STIS 19-3
Doppler shift 21-20
imaging accuracy 22-2
small scale geometric
distortion 21-26
maneuvers
small angle, FOC 5-10
markdq task
mark data quality flags 18-2
math
see "arithmetic”
metric task
WFPC2 28-18
mixed mode
FGS 9-22
mkiraf command
IRAF setup A-2
mkmultispec task 3-21
mode
FGS, astrometry 9-2
NICMOS, readout 14-2



Index IX-11

mode selection mechanism ngaussfit task 3-29

NICMOS

see "grating wheel"
moiré pattern

FOC image 4-7
mosaic

NICMOS 16-10

NICMOS, constructing 16-15
mosaic file

NICMOS 15-2
moving target

acquisition C-11
Mr. Staypuft anomaly

NICMOS 17-11
msarith task

imset arithmetic 3-13
mscombine task

combine imset 3-13
msjoin task

combine imset 3-14

STIS data 21-34
mssplit task

extract imset 3-14
msstatistics task

imset statitistics 3-14
mstools package

FITS image extenstions 3-2

image sets 18-1

STIS data 23-1
MULTIACCUM mode

NICMOS 14-3

synthetic dark 17-8
multiple exposures

combining, NICMOS 16-14
multispec format

described 3-21

N
naming conventions
files, FOC data 5-1
files, HST data 2-1
Near Infrared Camera and Mult-
Object Spectrometer
see "NICMOS"
newgeom task
FOC geometric correction 6-11
nfitld task 3-29

absolute photometry 18-9

absolute sensitivity 16-24

ACCUM mode 14-4

amplifier glow 17-12

association table 15-9

bad pixel 16-5

BRIGHTOBJ mode 14-4

calibration 16-1 through 16-24

calibration process 16-22

CCD, described 19-3

cold pixel 17-13

cosmic rays 17-14

described 14-1

emission line filters 18-9

errors 17-1through 17-14

file names 15-1

flatfield 17-1

grism spectroscopy 16-B6-16

grism, absolute
spectrophotometry 18-10

grot 17-13

hot pixel 17-13

imset, STSDAS tasks 3-12

instrument signatures 17-11

keywords 15-10

MULTIACCUM darks 17-8

MULTIACCUM mode 14-3

overexposure 17-11

paper products 15-22

photometric calibration 18-2

pipeline calibration 16-1

polarization images 18-12

PSF 18-6

PSF, subtracting 18-11

RAMP mode 14-5

readout mode 14-2

recalibrating data 16-21

red leak 18-8

sensitivity, intra-pixel 17-13

shading 17-9

synthetic dark, uncertainty
17-10

vignetting 17-12

zeroth read, non-zero 17-11
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NICMOSIook program
grism spectroscopy 16-3
noise
digitization, WFPC2 28-14
noise calculation
NICMOS 16-7
nonlinearity
FOC 7-2
null
interferometric, locating 12-5

O

objcalib task
FOC objective prism data 8-13
object detection
grism spectroscopy,
NICMOS 16-18
objective prism
spectroscopy
Foc 8-10
observation
proposed and actual, FOC 5-7
observation log
files B-3
Observation Monitoring
System C-1
observer comment file
described B-3
occulting fingers
FOC image 4-7
ocreject task
cosmic ray rejection, STIS
21-17
OCX file
observer comments B-3
offset angle
FGS 12-10
OMS
observation log files B-3
optical distortion
FOC 6-5
optical field angle distortion
FGS 12-7
optical path
FGS 9-29-3
WFPC2 24-2

OPUS
see "pipeline”
overexposure
NICMOS 17-11

P
package
IRAF concept A-4
STSDAS, structure 3;3-3
paper products
FOC 5-10
NICMOS 15-22
STIS 20-15
WFPC2 25-10
parallax
measuring, FGS 13-3
parameter
data types A-9
see also "eparam" and "lparam
setting, IRAF A-8
pattern
noise, FOC image 4:7-8 8-6
PDQ file
described B-3
FOC exposure 5-9
peakup
STIS 19-4
Phase Il
see "proposal”
phot package
aperture photometry 8-1
photometric correction
NICMOS 16-918-2
photometry
basic, in STSDAS 3-15
differential, NICMOS 18-4
FOC, absolute 7-14
FOC, accuracy 8-3
FOC, basic 8-1
NICMOS, absolute 18-9
pixel centering, NICMOS 18-5
synthetic 3-16
system, WFPC2 28-2
WFPC2 photometric table
26-12
WFPC2, corrections 28-6



WFPC2, example 28-15
WFPC2, keywords 26-8
zero point, WFPC2 28-2
pipe
IRAF task A-6
pipeline
files produced by 2-1
FOC calibration 6-1
FOC, corrections applied 7-2
NICMOS calibration 16-1
see also "calibration”
STIS calibration 21-1
STIS, output 20-1
STIS, software history 22-4
pixel
bad, NICMOS 16-5
centering, NICMOS 18-5
centering, WFPC2 28-12
cold 17-13
hot 17-13
size, FOC zoom 6-2
transformation, FOC 6-6
pixel coordinate
converting to RA and Dec 3-9
pixel data
GEIS file 2-13
pixel response function
WFPC2 28-19
plate overlay
FGS 13-3
plate scale
TRANSFER mode 13-14
plot
igi task 3-20
point source
FOC, nonlinearity 7-3
point spread function
see "PSF"
pointing
accuracy, FOC 8-6
pointing stability C-11
polarimetry
FOC 8-7
WFPC2 28-16
polarization images
NICMOS, analysis 18-12

Index IX-13
polarizer
FOC 4-68-8
NICMOS 14-2
WFPC2 28-16
position
RA and Dec in STSDAS 3-9
shift, FOC filter-induced 7-13
POSITION mode
centroid error 12-2
dejitter, FGS 11-512-11
drift correction 11-612-12
errors 12-112-1112-13
FGS 9-29-22
FGS 3 9-23
FGS, calibration 11-3
rotation angle 12-2
post-calibration association table
NICMOS 15-2
PostScript
psikern, IRAF 3-20
pp_dads task
generate paper products 20-15
print
plots, igi 3-19
prism
objective, FOC 8-10
spectroscopy, STIS 19-6
proper motion
measuring, FGS 13-3
proposal
comparing to data 15-21
keywords compared to Phase Il
STIS 20-10
keywords compared to Phase Il
WFPC2 25-8
proprietary
data, retrieving 1-3
PROS software
analyzing STIS data 23-6
PSF
FOC 4-28-2
FOC, errors in 7-14
NICMOS, subtracting 18-11
NICMOS, variation 18-6
WFPC2, variation 28-10
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IX-14  Index
psikern
PostScript IRAF kernel 3-20
pstack task
plot samples as function of
time 18-2

Q
QPOE data format
see "PROS"
quality
data, see "data quality”
guantum efficiency
FOC 4-6
see also "sensitivity"

R

RAMP mode
NICMOS 14-5
raw science file
NICMOS 15-2
readout
NICMOS mode 14-2
WFPC2 modes 24-2
recalibration
FOC, running 6-10
FOC, when to 6-8
see also "calibration"
STIS 21-29
WFPC2, when to 26-10
recentering
jitter C-12
red leak
NICMOS 18-8
WFPC2 28-14
reference file
history, STIS 22-4
reference files
archive retrieval 1-19
FOC, flat 6-9
FOC, geometric correction 6-9
identification of 1-19
retrieving, STIS 21-31
STIS, keywords 20-13
WFPC2 26-626-13

reflex motion

measuring, FGS 13-3
relative photometry

FOC 8-3
resample task

flux to wavelength 3-21
reseau marks

FOC 4-76-57-8
residual image

see "ghost image"
resolution

FOC 4-2
Richardson-Lucy

deconvolution 28-21
rmedian 17-8
roll

TRANSFER mode 13-14
rootname

see "files, naming conventions”
rotation angle error

FGS POSITION mode 12-2
RSDP

see "pipeline" or "calibration”

S
SAOimage
display image 3-6
scattered light
FOC background 7-12
WFPC2 background 27-10
S-curve
FGS 9-8
FGS, field dependence 9-10
FGS, wavelength
dependence 13-13
searching
archive, search criteria 1-7
section
image 3-7
sensitivity
absolute, FOC 6-3
absolute, NICMOS 16-24
absolute, WFPC2 26-14
files, FOC 6-5
FOC 4-56-8 7-10
FOC /48 7-15



format dependence, FOC 7-10
variations, intra-pixel,
NICMOS 17-13
serial clock
WFPC2 28-15
SExtractor program
object identification 16-18
sgraph task
plot group 3-18
plot STIS spectra 3-18
shading
NICMOS 17-9
WFPC2 26-8
shift
filter-induced, FOC 7-13
polarizer-induced, FOC 8-8
shutter
shading, see "shading"
slew
FGS observation 11-3
slit
position, FOC /48 8-16
slit wheel
described, STIS 19-3
small scale geometric distortion
MAMA 21-26
software
IRAF A-1,A-13
see also "IRAF" and "STSDAS"
STIS analysis 23-1
STSDAS 3-1A-13
Space Telescope Imaging Spec-
trograph
see "STIS"
Space Telescope Science Data
Analysis System
see "STSDAS"
spatial resolution
FOC 4-2
specfit task
fit models to spectrum 3-32
spectra
analysis tasks,IRAF 3-25
analysis, STSDAS 3-21
analysis, tasksin STSDAS 3-26
23-2

Index IX-15
display 3-17
display, STIS 3-18
extraction, NICMOS grism
16-19
fitting 3-29
locate, STIS 21-27
overlapping, NICMOS
grism 16-20
specfit task 3-32
spectroscopy
accuracy, MAMA 22-2
FOC 4-68-10
grism, NICMOS 16-316-16
long-slit, FOC 8-14
objective prism 8-10
STIS capabilities 19-6
splot task
cursor commands 3-28
plot spectra 3-27
spots
FOC image 4-7
StarView
archive software 1-2
command usage 1-5
dataset retrieval 1-12
observation logs C-8
search criteria, range 1-8
static mask
WFPC2 26-7
steps
calibration, see "keywords" or
"calibration”
STIS
ACCUM data, storage 20-3
accuracy 22-2
accuracy, resources 22-3
acquisition/peakup image 20-4
analysis tasks 23-2
analysis, preparing 3-23
bias level correction 21-16
calibrating, when to 21-29
calibration 21-1 through 21-35
calibration, goals 22-1
calibration, image 21-15
CCD spectroscopy accuracy
22-2
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IX-16  Index
combining images 21-34
Cycle 7 calibration 22-4
dark signal 21-19
data quality 20-13
data quality, calibration 21-21
data storage 19-5
described 19-1
detectors 19-2
display spectra 3-18
echelle spectra, plotting 3-19
error array 20-14
file names 20-7
FITS file structure 20-2
flatfield 21-21
flux accuracy 22-5
flux correction 21-22
geometric correction 21-23
header keywords 20-9
hole in the mirror 19-4
imaging capabilities 19-7
imset, STSDAS tasks for 3-12
insert mechanism 19-4
keywords, calibration 20-12
MAMA 19-3
one-dimensional extracted
spectra 20-5
paper products 20-15
peakup 19-4
proposal keywords, Phase Il
20-10
PROS software 23-6
reference file history 22-4
spectroscopy, capabilities 19-6
target acquisition 19-4
target acquisition data 23-8
time-tag data, analysis 23-6
time-tag data, PROS
software 23-6
time-tag data, storage 20-5
wavecal 19-4
wavelength accuracy 22-6
stray light
WFPC2 27-10
streak
WFPC2 pattern 26-22
strfits task 1-22

stripe
pattern, FOC 4-7
STSDAS 3-1 through 3-33
astrometry 3-9
astrometry in 3-9
described A-1
documentation 3-32
image analysis tasks 3-12
image display 3-4
image, display 3-7
image, section 3-7
images 3-2
imset tasks 3-12
NICMOS calibration 16-2
NICMOS software 18-1
obtaining A-13
organization of 3-13-3
photometry in 3-15
spectra analysis tasks 3;28-2
synphot, database A-15
synthetic photometry 3-16
tables 3-2
suffix
see "files, naming conventions”
superdark
WFPC2 27-4
support file
NICMOS 15-215-9
switches
see "keywords" or "calibration”
synphot
database, obtaining A-15
synphot package
FOC PSF 8-2
FOC sensitivity 6-8
HST component table,
editing 6-9
synthetic photometry 3-16
WFPC2 absolute sensitivity
26-15
WFPC2 zero point 28-4
synthetic dark
NICMOS MULTIACCUM
17-8
uncertainty 17-10



synthetic photometry
see "synphot"

T
table
FITS 2-7
STSDAS 3-2
tape
data, reading 1-22
STSDAS on A-14
target acquisition
accuracy 22-3
FGS 9-16
moving target C-11
STIS 19-4
STIS, analysis 23-8
target magnitude
FGS, error 12-3
task
IRAF concept A-5
telemetry data
FGS 10-1
telescope
guiding, FGS 9-21
thumbprint
FOC image 4-7
time
variability, FOC image 7-9
time-tag data
inttag task 21-34
STIS, analysis 23-6
STIS, storage of 20-5
tomultipsec task
extract STIS spectral orders
3-23
tracking
FGS 9-16
trailer file
described B-3
NICMOS 15-315-10
WFPC2 26-2
TRANSFER mode
calibration 11-7
data analysis 13-9
errors 12-14
FGS 9-29-21 9-22

Index IX-17

FGS 3 9-23
structure, resolving 13-5
uncertainties 13-10
transformation
pixel coordinates to RA and
Dec 3-9
transmission curve
see "filter transmission curve
tread task
display STIS association
table 20-8
ttools package
STSDAS tables 3-4
txtable task
extract arrays 3-25
typographic conventions
in this manual xx

U

uchcoord task
WFPC2 28-18

uniform detective efficiency
see "flatfield"

unit
counts to flux/mag,

conversion 3-15

units

conversion, NICMOS 18-3
Unix

IRAF setup A-2
URL

see "world wide web" E-1
V
variable

IRAF, environment A-10
velocity

aberration, FGS 12-10
vignetting

NICMOS 17-12
VMS

IRAF setup A-2
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IX-18

W
warm pixels
WFPC2 26-16
warmpix task
WFPC2 26-1126-18
warning
types in this document xx
wavecal
STIS 19-4
wavelength
accuracy, STIS 22-6
calibration, FOC /48 8-17
calibration, NICMOS grism
16-19
combine with flux,
mkmultispec 3-21
dependence, FOC large-scale
variation 7-9
Wavelengths 21-19
WFPC2
absolute sensitivity 26-14
accuracy 28-23
analog-to-digital conversion
26-7
astrometry 28-18
bias jump 27-5
bias subtraction 26-7
calibration 26-1
calibration process 26-5
calibration switches 26-3
calibration, process 26-3
charge transfer efficiency 28-11
charge trap 26-228-14
co-aligned image, cosmic
ray 26-20
color 28-14
cool down 28-9
cosmic ray 26-20
cosmic rays 26-18
dark 26-11
dark current subtraction 27-3
dark glow 27-4
dark image subtraction 26-8
data files 25-1
data quality file 26-9

Index

described 24-1

drizzle software 28-21

earth reflection 27-9

error sources 27-1

exposure log sheet 25-9

exposure time 28-15

field of view 24-3

flatfield 26-826-1227-2

gain variation 28-12

geometric distortion 28-12

ghost image 27-6

header keywords 25-3

histogram 26-9

optical path 24-2

paper products 25-10

photometric tables 26-12

photometric zero point 28-2

photometry corrections 28-6

photometry system 28-2

photometry, example 28-15

photometry, keywords 26-8

pixel response function 28-19

polarimetry 28-16

proposal keywords, Phase Il
25-8

PSF, variations 28-10

readout modes 24-2

recalibrating data 26-10

red leak 28-14

reference files 26-6

residual image 27-6

scattered light 27-10

stray light 27-10

superdark 27-4

trailer file 26-2

warm pixels 26-16

zero point 28-4

zero point, photometric 28-2

Wide Field Planetary Camera

see "WFPC2"

wmosaic task

WFPC2 images 24-4

World Coordinate System

mkmultispec task 3-21
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world wide web
archive access 1-3
resources E-1
software, obtaining A-14

X

xray package

STIS time-tag data 23-6
xstarview

see "StarView"
xtiming package

STIS time-tag data 23-6
xy2rd task

pixel coordinates to RA and

Dec 3-9
WFPC2 coordinates 28-19

Z
zero point
WFPC2, determining 28-4
WFPC2, photometric 28-2
zeroth read
non-zero, NICMOS 17-118-8
zeroth read subtraction
NICMOS 16-4
zodiacal light
FOC background 7-12
zoom
FOC, dezoom 6-2

IX-19
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