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Preface

How to Use
this Handbook

Welcome to Volume II of the third edition of theHST Data Handbook. This
volume focuses on the instruments that are no longer onboard the spacecraft
heritage instruments. These instruments are: FOS, GHRS, HSP, and WF/PC

The goal of this handbook is to show you how to work with HST data file
from acquiring them through the Archive, to displaying them on your workstati
to analyzing them with the IRAF and STSDAS software packages. This handb
assumes no previous knowledge of HST data, IRAF, or STSDAS beyond
needed to compose a successful HST observing proposal, but if you are unfa
with IRAF, a basic primer is provided in Appendix A.

This volume is intended to be the primary source of calibration, data reduct
and reference information for the heritage instruments.

The many years of operation of these instruments have provided a rich le
of unique observational material in the HST Archive. Readers of this volume
commonly be archive researchers who, as time passes, will be more and
likely to have little or no direct knowledge of the instruments used to obtain th
data. As a result, many discussions in this volume are more detailed than
overview of the data reduction process for current instruments found in Volum
Nonetheless, some topics remain beyond the scope of this document and we
toward other sources of more detailed information when needed.

Additional help with HST data is always available via E-mail to the STS
Help Desk athelp@stsci.edu .

In order to improve the Data Handbook, we need your help. Please send
comments, corrections, or suggestions tohelp@stsci.edu. We need to know
what is missing and what is too detailed, what is effective and what is not, so
we can improve the Data Handbook and the rest of the HST documentation.

If you have no previous experience with HST, you should read the first th
chapters in Volume I of this handbook before specific instrument chapt
Appendixes B, C, and E, describe HST file names, Observation Logs, and Int
resources, respectively, and contain information of general interest. The re
this preface provides more complete information on using theHST Data
Handbook.
xi
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Handbook Structure

This edition of theHST Data Handbookis organized as two volumes: Volume
I provides general information on retreiving and reducing HST data and inclu
the more specific information needed to analyze data from the instrum
currently onboard the spacecraft (FOC, FGS, NICMOS, STIS, and WFPC
Volume II covers the instruments that have been retired (FOS, GHRS, HSP,
WF/PC-1).

Part 1 of Volume 1 leads observers through the following three-step proc
applicable to HST data files from any instrument:

• Chapter 1 onGetting HST Datademonstrates how to search the HS
Archive for observations of interest and how to retrieve data.

If you already know how to search for and download HST data, or if all t
data files you need are present on your disk, you can skip Chapter 1.

• Chapter 2 onHST File Formatsdescribes the FITS and GEIS formats use
for transferring and reducing HST data. It explains how HST data are sto
in these files and shows how to access these data. STIS and NICM
observers especially should read this chapter, as the procedures for ac
ing these data differ from those for other instruments. Observers work
with FOC, FOS, FGS, GHRS, HSP, WF/PC-1, or WFPC2 data will need
convert the FITS files they receive from the Archive into GEIS format.

If you are not using STIS or NICMOS data and are already familiar w
the standard GEIS format for HST data, you can skip Chapter 2.

• Chapter 3 onSTSDAS Basicsintroduces software designed specifically fo
HST data and gives a few examples.

If you are already familiar with STSDAS, you can skip this chapter and p
ceed to the relevant instrument chapters.

Parts 2 through 6 present multi-chapter sequences on eachactive HST
instrument. These parts are described in the Volume I Preface.

Parts 7 through 10 are contained in Volume 2 and present multi-cha
sequences on eachheritageHST instrument, consisting of the following topics:

• Instrument Overview, providing a fundamental understanding of the instr
ment and the vocabulary associated with it.

If you are not already familiar with the details of your chosen instrume
you should begin here.

• Data Structures and Data Assessment, describing the contents of the vari
ous data files, the meanings of selected header keywords, methods and
ciples of data quality assessment, the content and utility of the pa
products, and the relationship of the data products to the original Pha
proposal.
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If you are not familiar with the filenames, header keywords, details of ev
uating observational data quality, or contents of the paper products and
files from this particular instrument, you should read this chapter next.

• Calibration and Recalibration, describing how the calibration pipeline pro
cesses your observations before they enter the Archive, how to determi
your data files would benefit from recalibration, and how to recalibr
them.

If you do not know how your data have been calibrated, you should r
this chapter.

• Error Sources, describing the various sources of error afflicting pipelin
calibrated data and the limiting accuracies of the calibrations.

All observers using a given instrument should read this chapter to acqu
themselves with the peculiarities of the data that remain after calibratio

• Data Analysis, describing certain methods and IRAF/STSDAS tasks f
analyzing the data.

Most observers will find this chapter useful when determining how th
should reduce their data.

TheError SourcesandData Analysischapters are combined in the WF/PC-
and HSP parts.

Five Appendixes to this handbook, provide some additional gene
information that you might find useful:

• Appendix A, theIRAF Primer, is an introduction to IRAF and is intended
for those who have no prior experience with this data reduction softwar

• Appendix B, onHST File Names, shows how to interpret the names of th
files you receive from the Archive and explains why certain STIS a
NICMOS observations belong to associations of exposures.

• Appendix C, onObservation Logs, discusses the files created by th
Observatory Monitoring System (OMS); these files record information
guiding, such as spacecraft jitter, during a given observation.

• Appendix D, theTask Example Index, provides pointers to the examples o
various IRAF/STSDAS tasks scattered throughout the handbook.

• Appendix E, listingResources on the Internet, indicates where you can
access some of the many valuable tools and documents available thr
the STScI Web pages.
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Handbook Updates

Our understanding of the heritage HST instruments and the data they prod
has matured, but may continue to improve. In order to allow for an evolv
understanding and recognizing that some users of heritage data may be wo
with the active instruments as well, we have organized this handbook so tha
chapters are modular. You will be able to update your handbook simply
removing old chapters and indexes and replacing them with new ones. In fact
may want to customize your handbook by placing only the chapters you need
a looseleaf notebook. When updated chapters become available, we will anno
them on the HST Web pages and in the electronic Space Telescope Ana
Newsletters (STANs). You can then download these updates via the Intern
request paper copies from the Help Desk (help@stsci.edu ).

Typographic Conventions

To help you understand the material in theHST Data Handbook, we will use a
few consistent typographic conventions.

Visual Cues
The following typographic cues are used:

• bold words identify a STSDAS or IRAF task or package name.

• typewriter-like words identify a file name, system command, o
response that is typed or displayed as shown.

• italic type indicates a new term, an important point, or a mathemat
variable.

• ALL CAPS identifies a header keyword or a table column.

Keystrokes
Keystroke commands and sequences are identified by the following forma

• - When two keys are linked by adash, both keys should be
pressed at the same time.

• - When aspaceseparates two keys, a sequence is indicat
Press one key, release it, then press the other.

• - Pressonly the key. If we meant that you should press shift with th
key, we would say so, such as in the first example, above.

Comments
Occasional side comments point out three types of information, each ident

by an icon in the left margin.

Shift Q

Esc D

M



Typographic Conventions xv

ight

us.

ther
Tip: No problems...just another way to do something or a suggestion that m
make your life easier.

Heads Up: Here is something that is often done incorrectly or that is not obvio

Warning: You could corrupt data, produce incorrect results, or create some o
kind of severe problem.
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Appendix E

Resources on the
Internet

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

esource Location

eneral Resources

TScI Web Site URL: http://www.stsci.edu

TScI Help Desk E-mail: help@stsci.edu

ST Keyword Dictionary URL: http://archive.stsci.edu/keyword

rchive Resources

ubble Data Archive URL: http://archive.stsci.edu/

T-ECF Archive Site URL: http://archive.eso.org/

ADC Web Site URL: http://cadc.dao.nrc.ca/

tarView Software URL: http://archive.stsci.edu/starview.html

rchive User Registration Form URL: http://archive.stsci.edu/registration.html

rchive Help Email: archive@stsci.edu

rchive FTP Site FTP: archive.stsci.edu

oftware Resources

TSDAS Page URL: http://ra.stsci.edu/STSDAS.html

RAF Page URL: http://iraf.noao.edu/

AOimage and SAOtng FTP: sao-ftp.harvard.edu

inyTim URL: http://scivax.stsci.edu/~krist/tinytim.html
E -1
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OC Resources

OC Page URL: http://www.stsci.edu/ftp/instrument_news/FOC/topfoc.html

nstrument Science Reports URL: http://www.stsci.edu/ftp/instrument_news/FOC/foc_bib.html

nstrument Handbook URL: http://www.stsci.edu/ftp/instrument_news/FOC/foc_handbook.html

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

GS Resources

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

nstrument Science Reports URL: http://www.stsci.edu/ftp/instrument_news/fgs/html/fgs_isr.html

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

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

ICMOS Resources

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

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

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

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

alnicc Software URL: http://ecf.hq.eso.org/nicmos/calnicc/calnicc.html

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

TIS Resources

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

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

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

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

FPC2 Resources

FPC2 Page URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/wfpc2_top.html

nstrument Science Reports URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/wfpc2_bib.html

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

esource Location
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FPC2 Resources (Continued)

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

FPC2 History Memo URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/Wfpc2_memos/
wfpc2_history.html

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

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

TE Report URL: http://www.stsci.edu/ftp/instrument_news/WFPC2/Wfpc2_cte/ctetop.htm

FPC2 Polarization
alibration Tool

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

ithering/Drizzle Software URL: http://www.stsci.edu/~fruchter/dither/

OS Resources

OS Page URL: http://www.stsci.edu/ftp/instrument_news/FOS/topfos.html

SRs URL: http://www.stsci.edu/ftp/instrument_news/FOS/fos_bib.html

nstrument Handbook URL: http://www.stsci.edu/ftp/instrument_news/fos/InstHandbookv60.ps

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

OS Proposal Finder URL: http://www.stsci.edu/ftp/instrument_news/FOS/propfind.html

HRS Resources

HRS Page URL: http://www.stsci.edu/ftp/instrument_news/GHRS/topghrs.html

SRs URL: http://www.stsci.edu/ftp/instrument_news/GHRS/ghrs_isr_access.html

nstrument Handbook URL: http://www.stsci.edu/instrument-news/handbooks/ghrs/GHRS_1.html

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

SP Resources

SP Page URL: http://www.stsci.edu/ftp/instrument_news/HSP/tophsp.html

SRs URL: http://www.stsci.edu/ftp/instrument_news/HSP/hsp_bib.html

F/PC-1 Resources

F/PC-1 Page URL: http://www.stsci.edu/ftp/instrument_news/WFPC/wfpc1_top.html

SRs URL: http://www.stsci.edu/ftp/instrument_news/WFPC/wfpc1_bib.html

esource Location
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dditional Resources

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

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

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

ST Proposal Info URL: http://presto.stsci.edu/public/propinfo.html

esource Location
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Appendix F:

Task Example Index
This index references examples and descriptions of IRAF/STSDAS

tasks and some other software mentioned in Volume 2 of this handbook.
A
absfity 31-29
absseny 31-29
addnewkeys 31-26
aperlocy 30-36

B
blkavg 35-39
bspec 31-19, 32-59

C
calcphot 46-9
calfos 30-4,31-1, 31-26
calhrs 35-2, 36-1, 37-15
calhsp 41-2
calwfp 45-2
chcalpar 31-26, 36-14,  45-3,

45-20
ckwwfpc 45-20
crrej  45-19, 46-6

D
deaccum 30-39, 33-9
dispfity 31-29
display 40-6

E
engextr 45-9

F
fixpix 32-54
flatfield 31-29
fwplot 30-39, 35-29

G
gcopy 35-37
gftoxdim 35-37
gimpcor 33-10
grlist 33-3, 35-30
gstat 35-37

H
hedit 35-27, 45-11
hselect 30-10, 45-3

I
images 40-5
imcalc 36-18
imexamine 45-12
imhead 30-10
imheader 30-10,  35-37, 36-14,

 45-11
implot 40-6

L
linefind 31-29
listpixels 40-5
lucy 38-4
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M
metric 46-14
mka2d 45-8
mkmultispec 33-1

N
normclip 45-10, 45-17
north 43-6

O
observatory 33-6
obsum 37-25, 37-29

P
parthity 31-29
poffsets 36-20
pp_dads 30-15, 35-9

R
rapidlook 30-35
rcombine 30-41
rvcorrect 33-6

S
sgraph 35-23, 35-30
specalign 35-32, 36-20
splot 30-1, 33-1, 40-6
streakflat 45-10, 45-17
strfits 30-1, 35-2, 44-1
synphot 45-21, 46-2

T
tarestore 30-35
tdump 45-9

U
unwrap 33-11

W
wavecal 36-18
waveoff 35-31, 36-18
waveoffset 33-11
wfixup 45-7, 45-12
wmosaic 43-6, 46-13

Y
yfluxcal 30-48

Z
zwavecal 36-18
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Index
A
absolute flux calibration

FOS 31-22
GHRS 36-12, 37-13

absolute sensitivity
WF/PC-1 45-21

ACCUM mode
FOS 30-38
GHRS, COMB 34-9
GHRS, examining data 35-29
GHRS, STEP-PATT 34-9

accuracy
astrometric, improving 3-10
FOS 32-3
FOS photometric 32-16, 32-17
FOS wavelength 32-16
FOS, pointing 30-28
FOS, target acquisition 32-4
FOS, timing 32-62
GHRS 37-2
HSP data 42-8
WF/PC-1 45-22

ACQ/PEAK
FOS 30-30

acquisition
FOS, assessing 30-26
FOS, binary 30-27
FOS, firmware 30-36
FOS, image 30-33
FOS, peak-up 30-30
FOS, pointing accuracy 30-28
GHRS, assessing 35-19
GHRS, early BRIGHT and

FAINT 34-3
GHRS, errors 35-24, 37-28
GHRS, SSA peakup 35-3
mirrors, GHRS 34-7
modes, GHRS 34-11

analog data
HSP 39-3

analog to digital
WF/PC-1 fixup 45-8

analysis
images, general in STSDAS 3-8
spectra, general in STSDAS

3-21
spectra, general tasks in IRAF

3-25
spectra, STIS 3-23

analysis package
image analysis 3-2

aperture throughput correction
FOS 31-21

apertures
FOS 29-9, 29-15
FOS, center 29-11
FOS, target location in 32-2
FOS, wheel non-

repeatability 32-6
GHRS 34-3
GHRS, offsets 37-23

apphot package
aperture photometry 3-15

archive 1-1 to 1-24
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 1-3



IX-2 Index

IN
D

E
X

area scans
HSP 40-6

arithmetic
imset, msarith task 3-13
spectra, splot task 3-27

array
FITS table 2-9

astrometry
basic, in STSDAS 3-9
FOS, COSTAR 32-62
improving accuracy 3-10
tasks in STSDAS 3-9

B
background

dark, FOS 32-55
background correction

FOS 31-18
GHRS 36-8, 37-16
inappropriate subtraction,

GHRS 37-18
background image

GHRS 35-4
Baum spot

WF/PC-1 43-6
bias level

WF/PC-1 45-8
bibliography

GHRS 34-14
WF/PC-1  43-4

binary acquisition
FOS target acquisition 30-27

binary target acquisition
FOS 29-24, 30-28

blemishes
GHRS detector 37-20

blue detector
FOS 29-7

C
calfos

input files 30-2, 31-5
recalibration 31-26

calhrs task 36-1, 36-16
calhsp task 41-1

calibrated output files
FOS 30-4, 30-6, 30-7, 31-27

calibration
flux, GHRS 37-2
FOS process 31-13
GHRS process 36-1, 36-5
HSP process 41-1
limitations, HSP 42-1
parameters 45-20
reasons to recalibrate 45-12
reference files, FOS 30-2, 30-7,

31-5
reference files, identifying 1-19
reference files, WF/PC-1 45-13
reference tables, HSP 41-6
software, STSDAS 3-1
WF/PC-1 process 45-7

calwfp task 45-7, 45-20
camera configuration

WF/PC-1 43-4
carrousel

errors, GHRS 37-25
grating, GHRS 34-6

catalog
see "archive"

CDBS
FOS reference tables 31-7
HSP reference tables 41-6

chcalpar 45-20
ckwwfpc 45-20
clock error

HSP 42-6
commands

splot cursor 3-28
conversion

counts to flux or magnitude
3-15

flux to wavelength, resample
task 3-21

corner diodes
GHRS 34-7

cosmic rays
WF/PC-1 46-6

COSTAR
effect on FOS 29-4, 29-19
effect on GHRS 34-3, 34-10
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E
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FOS polarimetry 32-65
LSF, FOS 32-61
PSF, FOS 32-60
PSF, GHRS 38-1

count rate
converting FOS raw counts

31-15
converting GHRS 36-2

counts
flux conversion 3-15
magnitude conversion 3-15

crrej 45-19
CTE file

WF/PC-1 45-9
cursor

splot commands 3-28

D
dark file

WF/PC-1 45-10
data

analysis software, STSDAS
3-1

archive, retrieving files from
(see also "archive") 1-1

file names 44-1
proprietary, retrieving 1-3
tape, reading 1-22

data quality files
FOS 30-3
GHRS 35-2, 35-4, 35-7, 37-22,

37-32
HSP 40-3
WF/PC-1 45-12

data quality flags
FOS 30-5
GHRS 37-23
HSP 40-3
WF/PC-1 45-12

data quality initialization
GHRS 36-2

data tapes
FOS 30-1

dataset
GHRS observations 35-1
HSP observations 40-1
retrieving from archive 1-12
see also "imset"

dead diode reference file
GHRS 37-18

dead diodes
FOS 32-53

deadtime correction
HSP 41-2

decontaminations
WF/PC-1 46-2

deconvolution
lucy task 38-4

deflection calibration
GHRS 34-10

delta flats
WF/PC-1 45-18

detectors
blemishes, GHRS 37-20
Digicon 29-7, 34-7
FOS 29-7, 29-11
GHRS 34-7
HSP 39-2
photocathode granularity,

GHRS 34-8
Digicon detectors

FOS 29-11
GHRS 34-7

digital data
HSP 39-3

diode response
GHRS 36-3

diodes
centering spectrum on array

37-17
corner, GHRS 34-7
dead, FOS 32-53
dead, GHRS 37-18
flaky, GHRS 37-20
focus, GHRS 34-7
location of image on array,

FOS 32-7
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D

E
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noisy, FOS 32-53
science, GHRS 34-7
special diode image, GHRS

35-4
special, GHRS 35-5

disabled diodes
FOS blue detector 31-11
FOS red detector 31-11

disconlab task
position display 3-9

dispersers
FOS 29-11
GHRS 34-5

dispersion coefficients
GHRS 36-18

display
display task 3-4
image 3-4
SAOimage 3-6
spectra 3-17

display task
HSP data 40-5, 40-6
images in STSDAS 3-4

documentation
archive 1-3
FOS 29-2
HSP 39-1
GHRS 34-12
HSP 42-9
IRAF 3-32
STSDAS 3-32
WF/PC-1 43-2

Doppler compensation
GHRS 36-4, 37-24

E
early acquisition

FOS target acquisition 29-24,

30-33
echelle

blaze function, GHRS 37-18
grating, GHRS 34-6

echelle ripple
GHRS 36-12

echelle spectra
echplot task 3-19

echo
HSP data 42-7

echplot task
plot echelle spectra 3-19

engineering data
extracted, GHRS 35-3
FOS 30-15

error sources
FOS, described 32-1
GHRS, summary 37-2
WF/PC-1 46-1

exposure logsheet
FOS 30-24, 30-25
GHRS 35-14

exposure time
FOS observation 33-2, 33-3,

33-5
extended source

photometric correction,
     FOS 32-35
photometric correction,

GHRS 37-15
extension

file names, see "datasets"
FITS file 2-3
FITS, appending 2-6
WF/PC-1 files 44-2

extinction
GHRS bibliography 34-14

extracted data
GHRS 35-3

F
FGS

single mode, GHRS 35-28
FGW

see "filter-grating wheel"
field of view

WF/PC-1 43-4
file

PostScript, creating 3-20
file names 31-27, 35-2, 40-2, 44-1
file sizes

GHRS 35-5
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E
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files
FITS, working with 2-4
GHRS 35-1
naming conventions 2-1
retrieving from archive 1-1 to

1-24
see also "datasets"
see also "reference files"
specifying, STIS 3-18

filter-grating wheel
FOS, non-repeatability 32-6

firmware
FOS target acquisition 29-25,

30-36
FITS

files, working with 2-3 to 2-9
format, described 2-3
GEIS files in 2-11
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

flaky diodes
see "diodes"

flat field
FOS calibration 31-20
FOS, generating 32-44
FOS, gratings 32-46
FOS, inaccuracy in 32-38
FOS, inappropriate 32-43
WF/PC-1 calibration 45-10
WF/PC-1, improving 46-7

flux
calibration, FOS 32-20
calibration, GHRS 37-2
combine with wavelength,

mkmultispec 3-21
from counts 3-15

focus
FOS, changes in 32-16

focus diodes
GHRS 34-8

format
archive data retrieval 1-13

FOS
absolute flux calibration 31-22
aperture dilution 32-35
aperture size 29-15
apertures 29-9
binary target acquisition 30-28
calibrated output files 30-4,

31-27
calibration accuracies 32-3
COSTAR 29-4, 29-19
count rate conversion 31-15
data acquisition 29-15
data quality flags 30-5
data quality initialization 31-15
dead diode reference file 32-53
dead diodes 32-53
described 29-1
detector efficiency 29-7
detectors 29-7
disabled diodes 31-11
display spectra 3-17
documentation 29-2, 39-1, 43-2
exposure logsheet 30-25
extended source correction

32-35
FGW motion 32-6
flat field correction 31-20
flat field reference file 32-40
GIM correction 31-16, 32-14
gratings, adjoining 32-37
group parameters 30-9, 30-14
header keywords 30-9
history of 29-4
instrument description 29-4
modes 29-20
noisy diode 32-53
paired aperture calibration

anomaly 31-25
paired pulse correction 31-17
paper products 30-15
peak-up target acquisition

30-31
polarimetric calibration 30-42
reference files 30-7, 31-29
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E
X

sensitivity decline 32-19
sky subtraction 31-20
special mode processing 31-23
spectrophotometry 29-20, 30-38
spectropolarimetry 29-21, 30-42
statistical errors, calculating

31-14
timing accuracy 32-62
target acquisition 32-21
timing, start, stop and exposure

length 33-1
wavelength scale 31-21
waveplate 29-12

FP-SPLIT data
GHRS 35-32, 36-19

FTP
archive data retrieval 1-17

fwplot task
spectra display 3-18

G
GEIS format

header file 2-12
working with 2-12

geomagnetically induced motion
see   "GIM"

geometric distortion
correction 3-9

GHRS
acquisition assessment 35-19,

37-28
acquisition mirrors 34-7
acquisition modes 34-11
apertures 34-3
calibrated data 35-4
carrousel 34-6, 37-25
catastrophic failure 34-3
corner diodes 34-7
COSTAR 34-10, 38-1
dataset 35-1
deflection calibration 34-10
descriptions 34-3
detector blemishes 37-20
detectors 34-7
diodes, dead 37-18
diodes, focus 34-8

dispersers 34-5
display spectra 3-17
documentation 34-12
Doppler compensation

problems 37-24
echelle 34-6
exposure logsheet 35-14
file size 35-5
files in dataset 35-2
flux calibration 37-2
focus diodes 34-8
gratings, wavelength ranges

34-6
header keywords 35-8
instrument history 34-2
jitter 35-23
low-voltage power supply

problem 34-3
LSF 38-3
optical path 34-4
paper products 35-9
Phase II proposal 35-1
pipeline calibration 36-2
PSF 38-1
recalibration 36-13
reference files 35-8
return-to-brightest 35-21
SC1 lamp failure 34-3
science data, raw 35-2
science diodes 34-7
side 1 vs. side 2 34-10
spectrum y-balance 34-10
SPYBAL 36-17
target acquisition 34-11, 37-28
timing observations 37-29
wavelength data 34-10
wavelength scale 37-26
zero point offset 36-18

GIM correction
FOS 29-18, 31-16, 32-14
GHRS 37-25

granularity shift
FOS 32-42

grating
carrousel 34-6
cross-dispersing 34-6
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echelle 34-6
FOS, overlap 32-37
GHRS, wavelength ranges 34-6

gratings
first-order, GHRS 34-5

GRNDMODE
FOS target acquisition

modes 30-38
group

number in image 2-12
parameter, FOS 30-9, 30-14
working with 3-7

grspec task
plot groups 3-18

guide star
acquisition problems 32-5,

35-27
guiding modes

GHRS 35-23

H
hardcopy

see "print" or "paper products"
header

file, GEIS 2-12
keyword, inheritance in FITS

2-6
header data unit

FITS file 2-3
header keywords

FOS 30-9, 31-28
GHRS 35-8
HSP 40-4, 41-2
WF/PC-1 44-1, 44-3

heliocentric correction
FOS 33-6
GHRS 36-13

help
STSDAS and IRAF tasks 3-2

histograms
WF/PC-1 45-11, 45-12

hot diode (see "noisy diode")
32-53

hot pixels
WF/PC-1 46-5

HSP
area scans, displaying 40-6
bogus data 42-7
clock errors 42-6
data echo 42-7
deadtime correction 41-4
displaying data 40-5
file types 40-1
header keyword values 40-4
instrument design 39-2
modes 39-3
orbital period 42-4
prism aperture calibration 42-2
references 42-9
sample time, computing 41-5
timing information 42-1
true count rate, computing 41-4
true photocurrent,

computing 41-5
VIS degradation 42-3

Hubble Data Archive
see "archive"

I
icons

used in this manual xiv
igi

plotting with 3-20
printing plots 3-19

image
display 3-4
GEIS file 2-13
plot data, implot 3-10
section 3-7
see also "FITS"
STSDAS tasks 3-2
working with 3-2

IMAGE mode
FOS 30-47
GHRS 34-11

Image Reduction and Analysis
Facility

see "IRAF"
image set

see "imset"
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imcalc 45-19
imcopy task

FITS files 2-6
imexamine task

image display and plot 3-11
imgtools package

multigroup GEIS images 3-2
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

incident angle correction
GHRS 36-11

inheritance
FITS header 2-6

instrument
archive search, specifying 1-8
see "FOS", "GHRS", "HSP" or

"WF/PC-1"
interactive target acquisition

FOS 29-24
IPPPSSOOT file names 44-1
IPPSSOOOT

see "files, naming conventions"
IRAF

described 3-1
documentation 3-32
psikern, PostScript 3-20
spectra analysis 3-25

ISRs
see "documentation"

J
jitter

effect on FOS 32-5, 32-22
effect on GHRS 35-23
effect on WF/PC-1 46-12

K
Kelsall’s spots

WF/PC-1 43-6
keystroke

commands xiv
keyword

FOS header 30-9, 31-28
GHRS header 35-8
HSP header 40-4

keywords
FITS header 2-6
see also "header"

L
line spread function

FOS 32-61
GHRS 38-3
see "LSF"

lock
false 35-25
loss of 35-26
target, see "acquisition"

log files
GHRS observation 35-7
OMS, GHRSOMS files

see "log files"
logsheet

exposure, GHRS 35-14, 35-34
low-voltage power supply

GHRS, failures 34-2
LSA

see "apertures"

M
magnitude

from counts 3-15
math

see "arithmetic"
measles

WF/PC-1 46-2
mkmultispec task 3-21
modes

see "FOS", "GHRS", "HSP" and
"WF/PC-1"



Index IX- 9

IN
D

E
X

mosaic
WF/PC-1 images 43-6

motion
FOS filter-grating wheel 32-6
spacecraft, GHRS 35-23

msarith task
imset arithmetic 3-13

mscombine task
combine imset 3-13

msjoin task
combine imset 3-14

mssplit task
extract imset 3-14

msstatistics task
imset statitistics 3-14

mstools package
FITS image extenstions 3-2

multispec format
described 3-21

N
naming conventions

files, HST data 2-1
nfit1d task 3-29
ngaussfit task 3-29
NICMOS

imset, STSDAS tasks 3-12
noisy diode

FOS, effect of 32-53
noisy diodes

see "diodes"
north task 43-6

O
observation log file

see "log files"
observed PSF library 46-11
obsum task 37-24
offsets

aperture, GHRS 37-23
OPMODE

FOS data acquisition modes
30-38

optical path
FOS 29-7
GHRS 34-4

OPUS
see "pipeline"

orientation
GHRS 35-29

overscanning
FOS spectra 29-16

P
package

STSDAS, structure 3-2, 3-3
paired pulse correction

FOS 31-17
GHRS 36-3

paper products
FOS 30-15
GHRS 35-9

parameters
calibration, chcalpar 45-20

peak-up
FOS target acquisition 30-30

peak-up target acquisition
FOS 29-24, 30-30, 30-31

PERIOD mode
FOS 30-45, 31-24

Phase II proposal
GHRS 35-1

photocathode centering
FOS 32-22

photocathode granularity
GHRS 34-8

photocathode mapping
GHRS 36-3

photocathode nonuniformity
GHRS 36-4

photocurrent
computing HSP 41-5

photometric accuracy
FOS 32-2, 32-17, 32-18
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photometry
basic, in STSDAS 3-15
HSP 39-2
synthetic 3-16
WF/PC-1 46-9
WF/PC-1 keywords 45-11

photon
counting, FOS 29-18

pipeline
files produced by 2-1
see "calibration"

pixel coordinate
converting to RA and Dec 3-9

pixel data
GEIS file 2-13

plate distortion
WF/PC-1 46-13

plot
igi task 3-20

PODPS data quality
see "data quality files"

point spread function
(see also "PSF")
WF/PC-1 46-11

pointing accuracy
FOS 30-28, 32-21

POLARIMETRY mode
FOS 31-24, 32-64

polarizers
FOS 29-12

position
RA and Dec in STSDAS 3-9

PostScript
psikern, IRAF 3-20

power supply
GHRS, low-voltage 34-2

pp_dads task 30-15
preflash

WF/PC-1 45-9
print

plots, igi 3-19
printouts

see "paper products"
prism mode

HSP 42-2

proprietary
data, retrieving 1-3

PSF
FOS 29-19, 32-60
GHRS 38-1
WF/PC-1 46-11, 46-12

psikern
PostScript IRAF kernel 3-20

Q
quality masks (see "data quality

files") 40-3
quantum efficiency

FOS 29-7

R
RAPID mode

FOS 29-21, 30-40, 31-23, 33-5
GHRS 35-34

rapid readout
FOS data acquisition 29-21,

30-40
recalibration

GHRS 36-13
reasons to recalibrate 36-13,

45-12
see also "calibration"
WF/PC-1 45-12, 45-20

recentering
GHRS 35-28

red detector
FOS 29-7

reddening 34-14
reference file

FOS background 32-56
location, setting 45-20

reference files
archive retrieval 1-19
determining best 36-15, 45-14
FOS 31-29
FOS calibration 30-7, 31-5
GHRS 35-8, 36-16
identification of 1-19
see also "calibration"
WF/PC-1 44-3
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reference tables
calhrs 36-15
calhsp, required 41-6
FOS 31-7

REPEAT observation
combining with FP-SPLIT,

GHRS 36-19
resample task

flux to wavelength 3-21
return-to-brightest

GHRS 35-3, 35-21
routine science data process

see "calibration"
RSDP

FOS calibration pipeline 31-1
GHRS calibration pipeline 36-1
HSP calibration 41-1
pipeline calibration 36-2, 45-1

S
sample time

HSP 41-5
SAOimage

display image 3-6
saturated pixels

WF/PC-1 45-7
saturation

FOS detector electronics 31-17
SC1 lamp

GHRS, failure 34-3
scattered light

FOS 31-19, 32-58
WF/PC-1 46-2

science data
FOS 30-2, 30-4
GHRS 35-2
HSP 40-3

science diodes
GHRS 34-7

science header line
FOS 30-2

science trailer line
FOS 30-3

search patterns
GHRS acquisitions 35-19

searching
archive, search criteria 1-7

section
image 3-7

sensitivity
functions, GHRS 37-2
long-term changes, GHRS

37-14
monitoring, GHRS 37-7

sgraph task
plot group 3-18
plot STIS spectra 3-18

sky subtraction
FOS 31-20

software
STSDAS 3-1

Space Telescope Science Data
Analysis System

see "STSDAS"
spacecraft motion

GHRS 35-23
spatial scan

GHRS 35-36
specalign task 35-32
specfit task

fit models to spectrum 3-32
special mode processing

FOS 31-23
spectra

analysis tasks,IRAF 3-25
analysis, STSDAS 3-21
analysis, tasks in STSDAS 3-26
display 3-17
display, STIS 3-18
fitting 3-29
locating, FOS 32-7
specfit task 3-32

spectrophotometry
FOS data acquisition 29-20,

30-38
FOS time-resolved 29-21, 30-45
FOS, errors 32-36

spectropolarimetry
FOS data acquisition 29-21,

29-22, 30-42, 30-47
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spectrum
shape, GHRS 37-16

spectrum y-balance
GHRS 34-10, 36-17

splot task
cursor commands 3-28
plot spectra 3-27

SSA
see "apertures"

standard header package
HSP 40-2

standard header packet
FOS 30-3
GHRS 35-3

standard stars
GHRS flux 37-3

start time
FOS observation 33-1

StarView
archive software 1-2
command usage 1-5
dataset retrieval 1-12
search criteria, range 1-8
WF/PC-1 reference files 45-14

static mask
WF/PC-1 45-7

statistical error
GHRS 35-4

statistical errors
FOS 31-14

stepping pattern
GHRS, properties 35-6

STIS
analysis, preparing 3-23
display spectra 3-18
echelle spectra, plotting 3-19
imset, STSDAS tasks for 3-12

strfits task 1-22
STSDAS 3-1  to 3-33

astrometry 3-9
astrometry in 3-9
calibration routines 45-3
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
organization of 3-1, 3-3
photometry in 3-15
spectra analysis tasks 3-26
synthetic photometry 3-16
tables 3-2

substepping
FOS spectra 29-16
merging bins, GHRS 36-7

suffix
see "datasets"

switches (see "keyword," "calibra-
tion," or "header")

synphot
WF/PC-1 absolute

sensitivity 45-22
synphot package

synthetic photometry 3-16
synthetic photometry

see "synphot"

T
table

FITS 2-7
STSDAS 3-2

tape
data, reading 1-22

target acquisition
binary, FOS  30-27
FOS 29-22, 29-24, 30-26
GHRS 34-11, 37-28
peak-up, FOS 30-31

the 33-1
thermal breathing

effect on focus 32-15
time

FOS header information 33-2
FOS start and stop 33-1

time correction
FOS 31-23, 32-62, 33-5

time variability
FOS 32-19
GHRS 37-29
HSP 42-1
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time-resolved spectrophotometry
FOS 30-46

tomultipsec task
extract STIS spectral orders

3-23
trailer file

GHRS 35-4
transformation

pixel coordinates to RA and
Dec 3-9

true count rate
HSP 41-4

ttools 45-13
ttools package

STSDAS tables 3-4
txtable task

extract arrays 3-25
typographic conventions

in this manual xiv

U
unique data log

FOS 30-3, 30-6
GHRS 35-3
HSP 40-2

unit
counts to flux/mag,

conversion 3-15

V
vacuum wavelength scale

FOS 31-21
GHRS 36-13

VAX (see "VMS")
vignetting

removal, GHRS 36-4, 37-4
visual detector

HSP 42-3

W
warning

types in this document xv, 32-4
wavecal task 36-18

wavelength
combine with flux,

mkmultispec 3-21
GHRS 36-7
GHRS data 34-10

wavelength accuracy
FOS 32-16

wavelength calibration
FOS 29-14, 32-49
GHRS 36-17, 36-18, 37-23

wavelength scale
FOS 31-21
GHRS 37-31

wavelength solution
GHRS 35-4

waveplate
FOS 29-12

WF/PC-1
absolute sensitivity 45-21
calibration 45-1
cosmic rays 46-6
data acquisition 43-4
data analysis 46-1
data quality 45-12
data quality flags 45-12
decontamination effects 46-2
delta flats 45-18
error sources 46-1
field of view 43-4
header keywords 44-3, 44-4
hot pixels 46-5
instrument description 43-3
jitter 46-12
measles 46-2
mosaic detector images 43-6
photometry 46-9
plate distortion 46-13
PSF 46-11
readout modes 43-4
reference files 44-3
scattered light 46-2

WFPC2
absolute sensitivity 45-21

wmosaic task 43-6
World Coordinate System

mkmultispec task 3-21
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world wide web
archive access 1-3

WWW page
FOS 29-3, 39-2, 43-2

X
xstarview

see "StarView"
xy2rd task

pixel coordinates to RA and
Dec 3-9

Y
y-base unit

FOS 29-12, 32-7
FOS uncertainty 32-8

Z
zero order photometry

FOS 33-7
zero point offset

GHRS 36-18
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