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1 Introduction

1.1 Purpose

This Software Interface Specificaton (SIS) contains the description of the PCRS
Guide Star Catalog (GSC), which is a text file prepared by LMMSO and used in SIRTF
mission operations to select guide stars for the PCRS sensor.

1.2 Scope
This document defines the file structure of the PCRS Guide Star Catalog.

1.3 Applicable Documents
The following document defines requirements for stars that will be included in the
catalog file:

[1] Mainzer, A. K., Pointing Calibration & Reference Sensor Guide Star Catalog
Requirements, EM PCS-135, Lockheed Martin Missiles and Space (SIRTF Project),
to be released. (Use latest revision.)

The following document defines the algorithms used to process star data from the
catalog:

[2] Tietz, J. C., and J. G. Brunton, SIRTF SPAS Requirements and Design
Specification, Volume 13—PCRS _STAR _CAT TOOL, 674-MO-EOT-151,
Lockheed Martin Missiles and Space (SIRTF Project), to be released. (Use latest
version.)

In the event of disagreement between this document and Ref. [1] regarding which
stars or how many stars are to be included, Ref. [1] shall govern. In the event of any other
disagreement between this document and the referenced documents regarding file,
including but not limited to disagreements in content, structure, format, catalog epoch,
range of values, reference frame or measurement units for data items, this document shall
govern.

1.4 Functional Description

The GSC is a plain ASCII text file, using Unix end-of-line conventions, with a fixed
line length. File size is expected to be between 10 and 30 megabytes. Each line of the file
represents a single star. Within each line are 23 fields, providing information on star
identity, validity and quality of the star information, position, position errors due to
various causes, visual magnitude, proper motion and parallax and errors in these
quantities, magnitude error and codes identifying the source of the position, proper
motion and parallax data.

1.5 Environment

The GSC will reside on disks on Sun Unix computers at the SIRTF MSA in Denver
and also at various other locations. Each location will have a copy rather than accessing a
master copy over the network during use.
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1.6 Generation Method and Frequency

The GSC will be updated only as problems are identified with specific stars or groups
of stars or where a need is identified for additional stars. Stars will be selected according
to criteria in Ref. [1] and obtained from sources identified in Ref. [1].

2 Detailed Interface Specifications

2.1 File Format

2.1.1 Header Line(s)

The first line and an arbitrary number of contiguous succeeding lines shall comprise
exactly 147 ASCII characters, including the new-line character ending each line. These
lines shall all start with the ASCII "pound" character ("#"). The first of these lines shall
have a fixed format, as defined below. The remaining header lines, if any, may contain
arbitrary text identifying the catalog, providing usage information, explaining changes,
etc., provided that the lines conform to the requirements for fixed line length and initial
"#" character. If the full line length is not needed for text, the line shall be padded with
ASCII space (blank) characters to the required length.

The first header line shall provide a) the catalog name, b) the version number and
version creation date, ¢) the total number of stars in the catalog, and d) the total number
of valid stars in the catalog. Except for the numeric values, which are version-dependent
but are shown as an example, the header line shall read:

# SIRTF PCRS GSC, VERSION 0.0, CREATION DATE: 2002 8 13, 247032 OUT OF
247032 STARS ARE VALID

The Fortran format for the first 146 characters of the header line is defined as:
'# A24,14,A1,11,A16,15,213,A1,17,A7,17,A16,A50. The final 50 characters shall consist
of ASCII space (blank) characters.

2.1.2 Remaining Lines

Each line shall comprise exactly 147 ASCII characters, including the new-line
character ending each line.

If any fields are unused, a zero value will appear, i.e., no fields will be "squeezed out"
or left blank.

The file shall be sorted by declination, in ascending order, i.e., starting with negative
declinations.

The epoch for the star data (but not the reference frame in which the star data is
expressed) shall be Julian date 2453187.5, which corresponds to July 1, 2004, at 0000
UTC. All position, motion, error and parallax information in the catalog shall be with
respect to the ICRS coordinate frame. All error parameters represent 1 sigma values.

In the discussion that follows, the expression "per year" refers to a Julian year of
exactly 365 days and 6 hours, and the term "radial" refers to an unspecified direction
upon the celestial sphere, perpendicular to the line of sight.

The list below details the contents of each line of the catalog file. In this list, column
numbers are C-language (zero-based) subscripts for the characters within the line and the
prototype for a field uses the following convention:
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'9' stands for a digit;
stands for a decimal point
"' stands for an ASCII blank (space) character (guaranteed to be blank)

'0" 1is an "optional" digit, i.e., will be blank if the number's magnitude is small enough not
to require a digit in the column. This may also be a minus sign, but if it is, the
character immediately to its right must be a digit. Therefore, a field with the prototype
9.999 can never be negative, as there is no room for a minus sign.

Field 1

Columns: 0-11

Number of columns: 12

Prototype: "0009 00009 9"

Equivalent FORTRAN format: 14,1X,15,1X,11

Field name: Star ID

Units: n/a

Constraints: Consists of three subfields. The first
1s a number between 1 and 9537, inclusive;
the second is a number between 1 and 12119,
inclusive; the third is a number between 1 and 4,
inclusive. Example field contents:
"3523 10234 3"
"3 21"
"2343 3253 3"
" 23210342 1"

Comments: Tycho number

Field 2

Columns: 12-13

Number of columns: 2

Prototype: " 9"

Equivalent FORTRAN format: 1X,11
Field name: Validity bit

Units: n/a

Constraints: Must be 0 or 1
Comments: 0 = valid; 1 = do not use

Field 3

Columns: 14-15

Number of columns: 2

Prototype: " 9"

Equivalent FORTRAN format: 1X,I1
Field name: Quality grade

Units: n/a

Constraints: Must be 0 or 1

Comments: 0 = "Grade A"; 1 = "Grade B"
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Field 4

Columns: 16-21

Number of columns: 6

Prototype: " 009.9"

Equivalent FORTRAN format: 1X,F5.1

Field name: Mission radial star position error (1-sigma)

Units: milliarcsec

Constraints: >= 0.0 (no sign)

Comments: Valid to July 1, 2009; includes effect of
one week error in observation epoch.

Field 5

Columns: 22-27

Number of columns: 6

Prototype: " 009.9"

Equivalent FORTRAN format: 1X,F5.1

Field name: Position error due to one-week error in
observation epoch

Units: milliarcsec

Constraints: >= 0 (no sign)

Comments: Radial error

Field 6

Columns: 28-33

Number of columns: 6

Prototype: " 09.99"

Equivalent FORTRAN format: 1X,F5.2
Field name: V-band (Johnson) magnitude
Units: n/a

Constraints: 7.00 to 10.00

Field 7

Columns: 34-46

Number of columns: 13

Prototype: " 009.99999999"

Equivalent FORTRAN format: 1X,F12.8

Field name: Star right ascension at J2004.5

Units: deg

Constraints: 0 to 359.99999999

Comments: If right ascension rounds to 360.0 with the
specified number of decimal places, it may be listed
as either 0 or 360, though the former is preferred.

Field 8
Columns: 47-59

SIS FES-03 PCRS_Star Catalog
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Number of columns: 13

Prototype: " 009.99999999"

Equivalent FORTRAN format: 1X,F12.8
Field name: Star declination at J2004.5
Units: deg

Constraints: -90.00000000 to 90.00000000

Field 9
Columns: 60-68
Number of columns: 9
Prototype: " 00009.99"
Equivalent FORTRAN format: 1X,F8.2
Field name: Proper motion in right ascension multiplied by cosine of declination
Units: milliarcsec/yr
Constraints: -1000 to 1000
Comments: Any stars with larger proper motion will not
be listed in the catalog

Field 10

Columns: 69-77

Number of columns: 9

Prototype: " 00009.99"

Equivalent FORTRAN format: 1X,F8.2

Field name: Proper motion in declination

Units: milliarcsec/yr

Constraints: -1000 to 1000

Comments: Any stars with larger proper motion will not
be listed in the catalog

Field 11

Columns: 78-85

Number of columns: 8

Prototype: " 0009.99"

Equivalent FORTRAN format: 1X,F7.2

Field name: Trigonometric parallax

Units: milliarcsec

Constraints: 0 to 150

Comments: More field width than needed, but that's the
agreement

Field 12

Columns: 86-91

Number of columns: 6

Prototype: " 9.999"

Equivalent FORTRAN format: 1X,F5.3
Field name: Magnitude error
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Units: magnitude
Constraints: >= 0

Field 13

Columns: 92-98

Number of columns: 7

Prototype: " 009.99"

Equivalent FORTRAN format: 1X,F6.2

Field name: Star right ascension error at J2004.5 multiplied by cosine of declination
Units: milliarcsec

Constraints: 0 to 100

Field 14

Columns: 99-105

Number of columns: 7

Prototype: " 009.99"

Equivalent FORTRAN format: 1X,F6.2
Field name: Star declination error at J2004.5
Units: milliarcsec

Constraints: 0 to 100

Field 15

Columns: 106-110

Number of columns: 5

Prototype: " 9.99"

Equivalent FORTRAN format: 1X,F4.2

Field name: Proper motion knowledge error in right ascension multiplied by cosine of
declination

Units: milliarcsec/yr

Constraints: >= 0

Field 16

Columns: 111-115

Number of columns: 5

Prototype: " 9.99"

Equivalent FORTRAN format: 1X,F4.2

Field name: Proper motion knowledge error in declination
Units: milliarcsec/yr

Constraints: >= 0

Field 17

Columns: 116-121

Number of columns: 6

Prototype: " 09.99"

Equivalent FORTRAN format: 1X,F5.2
Field name: Parallax error
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Units: milliarcsec
Constraints: >= 0

Field 18

Columns: 122-127

Number of columns: 6

Prototype: " 09.99"

Equivalent FORTRAN format: 1X,F5.2

Field name: Position error due to quad disturbing
objects

Units: milliarcsec

Constraints: >= 0

Field 19

Columns: 128-133

Number of columns: 6

Prototype: " 09.99"

Equivalent FORTRAN format: 1X,F5.2

Field name: Position error due to background disturbing
objects

Units: milliarcsec

Constraints: >= (0

Field 20

Columns: 134-139

Number of columns: 6

Prototype: " 09.99"

Equivalent FORTRAN format: 1X,F5.2

Field name: Position error due to background slope disturbing

objects
Units: milliarcsec
Constraints: >= 0

Field 21

Columns: 140-141

Number of columns: 2

Prototype: " 9"

Equivalent FORTRAN format: 1X,11
Field name: Source for star position
Units: n/a

Constraints: 0 or 1

Comments: 0 = Hip, 1 = Tycho

Field 22
Columns: 142-143
Number of columns: 2

SIS FES-03 PCRS_Star Catalog
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Prototype: " 9"

Equivalent FORTRAN format: 1X,11
Field name: Source for proper motion
Units: n/a

Constraints: 0, 1 or 2

Comments: 0 = Hip, 1 = Tycho, 2 = ACT

Field 23

Columns: 144-145

Number of columns: 2

Prototype: " 9"

Equivalent FORTRAN format: 1X,11
Field name: Source for parallax

Units: n/a

Constraints: 0, 1 or 2

Comments: 0 = Hip, 1 = Tycho, 2 = ACT

2.1.3 Example

The text on the following page shows an example of the file format. The data shown
is not real star data.

10
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# SIRTF PCRS GSC, VERSION

#
#
54
324
243
743
233
233
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2343
5353
7543
5463
4543
8783
3453
8783
9003
4113
7453
7862
6662
7852
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8762
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8761
7571
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3431
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OB NWRE SMONPOFFNWNEFNDWWROBNWNWENSRESWEANELSRFREWSEDWWENDNDREW

[eNeNeNeNeoNoNoNoNoNeEcEeNo o e Ne N e e ReNo e No e ReNe e o Ne Neo o e e Ne N NoNo o e Ne Ne Ne Ne Ne R Re N Na iR

Q
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
0
0
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
1

posEr

OHFEFNOAURFENOR I 0WOWOAANBEERENONWOWDOWOUR JdJF J0JJdJWWO-JWwWwodsowwowo JwowN -

pErwk
713.
545.

85.
340.
534.

50.

67.
366.
254.

51.
505.
227.
254.

70.
156.
982.

95.
588.

66.
121.
178.
190.
440.

39.
437.
395.

GWWNRORFRFWdeWWROODO OO dJJUOVWWEdENMNNOUJWUUONORE D OWJUIJdJWowoOoOokro o

0.0,

CREATION DATE:
# This is a dummy catalog for testing only.
# random or estimated. This catalog does,
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247032 OUT OF 247032 STARS ARE VALID
Its stars are not selected to be appropriate PCRS guide stars,
illustrate the required catalog line formatting.
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