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Abstract

The machine-readable version of the catalog, as it is currently being distributed from the Astronomical
Data Center, is described. The Basic FK5 provides improved mean positions and proper motions for
the 1535 classical fundamental stars that had been included in the FK3 and FK4 catalogs. The machine
version of the catalog contains the positions and proper motions of the Basic FK5 stars for the epochs
and equinoxes J2000.0 and B1950.0, the mean epochs of individual observed fight ascensions arid
declinations used to determine the final positions, and the mean errors of the final positions and proper
motions for the reported epochs. The cross identifications to other designations used for the FK5 stars
that are given in the published catalog were not included in the original machine version, but the
Durchmusterung numbers have been added at the Astronomical Data Center.
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1.0 Introduction

1.1 Description

The Basic FK5 is the successor to the FK4 and contains the 1535 classical fundamental stars used to
define the latter system. It represents a revision of the FK4 and results from the determination of sys-
tematic and individual corrections to the mean positions and proper motions of the FK4, the elimi-
nation of the error in the FK4 equinox, and the introduction of the IAU (1976) system of astronomical
constants. About 300 catalogs providing star positions obtained from throughout the world are in-
cluded in the FK5.

This documentation describes the machine-readable version of the Basic FK5 as it is currently being
distributed from the international network of astronomical data centers. It is intended to enable users

to read and process the data without problems and guesswork, and it should be used only to supplement
the information contained in the source reference. The latter should be consulted for more detailed
information regarding the motivation for construction of the FK5, the determination of its equator and
equinox, the expressions for general precession, a discussion of the FK5 system, systematic differences
between the FK4 and FK5, the transformation of observational catalogs to the FK5 system and to the
reference system J2000.0, and more thorough descriptions of the data contained in the FK5 catalog.
In fact, the source reference should be consulted by all users before ut_g the FK5 data for astro-
nomical applications. A copy of this document should be transmitted to any recipient of the machine-
readable catalog originating directly from the data centers.

1.2 Source Reference

Fricke, W., Schwan, It., and Lederle, T. (in collaboration with Bastian, U., Bien, R., Burkhardt, G.,
du Mont, B., Hering, P,.., J_.hrlktg, R.., Jahreiss, H., RSser, S., Schwcrdffeger, H. M., and Waiter, H.
G.) 1988, Fifth Fundamental Catalogue (FKS), Part I. The Basic Fun "damental Stars, VerbffentL
Astron. Rechen-Institut Heidelberg No. 32.

c
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2.0 Structure

2.1 File Summary

The machine version of the Fifth Fundamental Catalogue (FK.5). Part I consists of a single data file
only.Table Igivesthemachine-independentfileattributes.Alllogicalrecordsam offixedlength,and,
if the catalog is received on magnetic tape, it will contain blocks of fixed length (as noted below) except
that the last block of the file may be short.

== .

File

TaMe I.

Contents

Data

Summary Description of Catalog Files:

Fifth Fundamental Catalogue (FKS). Part I (Fricke et al. 1989)

Record " logical Record -- Total Number of

Format Length logical Records

FB 156 1535

FB = Fixed length blocks (last may be short)

The information contained in the above table is sufficient for a user to describe the indigenous charac-
teristics of the machine-readable version of the Fifth Fundamental Catalogue (FKS). Part I to a com-
puter. Information easily varied from installation to installation, such as block size (physical record
length), blocking factor (number of logical records per physical record), total number of blocks, density,
number of tracks and character coding (ASCII, EBCDIC) for tapes, is not included, but should always
accompany secondary copies if any are supplied to other users or installations.
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2.2 Catalog (File 1 of I)

The file contains all data of the machine-readable Fifth Fundamental Catalogue (FKS). Part I in a for-
mat very simflm" to that of the published version. All data fields contain valid data; thus, there are no
default values given in the format table following. The user should note, however, that the file is or-
dered by FK5 number, which means that the stars are not arranged by fight ascension or declination.

Table 2 gives a byte-by-byte description of the contents of the data file. A suggested Fortran format
specification for reading each data field is included and can be modified depending upon individual
programming and processing requirements (Fortran 77 character string-type formats are used through-
out). Only the last three data fields (magnitude flag, spectral types, and DM numbers) contain character
data. Also note that many of the data fields contain preceding blanks that are included in the format
specifications in order to save space in the table.
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Byte(s) Units

I-4 --
5-6
7-8 hours
9-11 mitt
12-18 sec
19-20 ---
21-27 sec
28-29 ---
30-32 *
33-35
36-41
42-43 ---
44-50
51-52 ---
53-54 hours
55-57 rain
58-64 sec
65-66 ---
67-73 see
74-75 ---
76-78 *
79-81
82-87
88-89 ---
90-96
9%98 ---

99-103 years
104 ---

105-108 0_001
I09 ---

110-114 0_001
I15-I16 ---

I17-121 years
122-123 ---
124-126 0._01
127-128 ---
129-132 0:01
133-135 ---
136-140 mag

141 .--
142 ---

143-144 .-
145 --.

146-156 ---

Suggested
Format

14
2X
12
13
F7.3
2X
F7.3
2X

13(AI,12)
13

F6.2
2X
F7.2
2X
12
I3
F7.3
2X
F7.3
2X

13(AI,12)
13

F6.2
2X
F7.2
2X
F5.2
IX
F4.1
IX
F5.1
23[
F5.2
2X
F3.1
2X
F4.1
3X
F5.2
AI
IX
A2
IX
All

Talde 2. Data i1_ Reto_ Format

FK5 numbe¢

Equatorial coordinates

Propa- motions

Default
Value

...

.°°

.°°

=ow

.).

...

.o°

.°.

.°°

.o.

..w

.°°

.°.

..°

..°

..°

..°

..°

..°

..°

..°

.°°

..°

.°°

..°

°°.

°°.

i,=

FK5 number

Data

Blank
Right ascension, a, J2000.0
Gt

a

Blank

Centennial proper motion, lao, J2000.0
Blank
Declination, _i, J2000.0
8

Blank
Centennial proper motion, la6, J2000.0
Blank
Right ascension, a, B1950.0
Ct

{2

Blank

Centennial proper motion, _t,, B1950.0
Blank
Declination, 8, B 1950.0
8
8
Blank

Centennial proper motion, l_s, B 1950.0
Blank
Epoch (a)
Blank
Mean error in a
Blank

Mean errorinccntennial
Blank

Epoch (8)
Blank

Mean error in
Blank
Mean error in centennial la6
Blank
V magnitude
Magnitude flag
Blank

Spectral type
Blank
DM number

Catalog number. These numbers have remained the same from the FK3
and FK4.

These are given for the equinoxes and epochs J2000.0 and B1950.0, as
indicated in the table. The terms of elliptic aberration have been elimi-
nated from the mean positions. The B1950.0 data have been computed
from the J2000.0 data using a procedure described in the source reference
(Fricke et al. 1988) based on the IAU (1976) system of astronomical
constants (see also Lieske 1979).

Centennial values for J2000.0 and B 1950.0, referred to one Julian century.
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V magnitude

Magnitude flag

Spectral type

DM number

Mean epoch (-1900,0) of the individual ob_rved right ascensions and
declinations.

The mean errors of the positions at the mean epoch and of the corre-
sponding proper-motion components, as obtained from the solution of
the normal equations within the derivations of individual positions and
proper motions. (These mean errors do not include those of the FK5
system and of the equinox and equator.)

Photoelectric magnitudes on the UBV system, as taken from the catalogs
of Nicolet (1975, 1978). Variability is indicated by a flag in byte 141. For
physical double stars, the magnitudes of the brighter components are given
(both are given in the published catalog).

Where magnitude ranges are given in the published catalog, the brighter
magnitude is given and byte 141 contains an upper case "V". A lower case
"v" is present if there is variability and that letter is present in the pub-
lished catalog (amplitude exceeds 0m.3).

A one-dimensional spectral type taken fi'om the FK4 catalog. These types
are from the Henry Draper Catalogue (Cannon and Picketing 1918-24).

Identifier from one of the Durchmusterung (DM') catalogs. A catalog
identifier occurs in bytes 146-147 and identifies the DM as one of the fol-
lowing:

BD Bonner D_,chmusterung (Argelander 1859-62, Kiistner 1903)

SD Southern Durchmusterung (Sch6nfeld 1886)

CD C6rdoba Durchnwaterung (Thome 1892-1932)

CP Cape Photographic Durctmmsterung (Gill and Kapteyn 1895-1900)

The DM number is contained in bytes 148-156.
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3.0 History

3.1 Remarks and Modifications

The machine-readable Fifth Fundamental Catalogue (FKS). Part [ was received on magnetic tape from
Dr. H. Schwan of the Astronomisches Rechen-lnstitut, Heidelberg on 13 November 1989. The logical
record length of the catalog, as received, was 200 bytes, but since only 144 bytes contained data, the
record length was revised initially to 144 bytes by removing the blanks. The format was very uniform
as received and no changes were made initially. However, the V-magnitude data were modified to agree
more with thc published FKS; i.e., the variable stars were not indicated in the original machine version
and are now flagged. (It was not considered worthwhile to put magnitude ranges into the catalog be-
cause these are not primary FK5 data.)

As received, the machine version contained no cross idcntiiiers to other catalogs, even though th_
published version includes GC, HD, and DM numbers. Since it is desirable to have a least one cross
identification to a major catalog, DM numbers were added. A file of FK5 versus DM numbers was
kindly made available by W. M. Owcn, Jr. of NASA's Jet Propulsion Laboratory (JPL). The catalog
abbreviations were edited into the file and the DM field was added to the FK5 data filc using a simple
Fortran program, thus incr,e.asing the logical record length to 156 bytes.
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Appendix A. Sample Listing

The sample listing given on the following pages shows logical records exactly as they ate recorded in the
machine-readable version of the catalog. Groups of records fzom the beginning and end of the file are
illustratexi. The beginning of each record and the bytes within the record are indicated by the column
heading index across the top of each page (digits read vertically).
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