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ABSTRACT
The Rontgensatellite ROSAT has been in orbit since June 1, 1990. After a 6-month
all-sky survey more than 9,100 (4,600 PSPC; 4,500 HRI) pointed observations have
been performed. In total, more than 150,000 X-ray sources have been detected raising
the previously known number of sources by more than a factor of 20. Among the
various object classes observed are comets, stars, white dwarfs, cataclysmic variables,
neutron stars, black hole candidates, supernova remnants, nearby galaxies, AGN, and
clusters of galaxies. This paper deals with the description, production and content of
the various ROSAT catalogues.

1. Introduction
The ROSAT All-Sky Survey and pointed observations have led to a dramatic increase of
our knowledge of the X-ray sky. The total number of publications based on ROSAT is larger
than 3,000; they concern almost all astrophysical elds from comets to cosmology. Launched on
June 1, 1990 ROSAT (Trumper 1983, Aschenbach 1988) has performed the rst all-sky survey in
soft X-rays during its rst half-year using an imaging telescope (Pfe ermann et al. 1988). Four
concentric parabolic-hyperbolic mirror pairs form the ROSAT Wolter Type-I telescope with a focal
length of 2.4 m. Its mirror surfaces have a residual roughness of less than 3 
A, which is responsible
for the excellent contrast of the ROSAT telescope. Another important feature of ROSAT is the
low intrinsic background of the position sensitive proportional counter (PSPC). The total number
of new X-ray sources discovered by ROSAT is larger than 150,000 which is more than a factor
of 20 larger compared with the number of X-ray sources known before ROSAT. The source lists
were produced automatically by the Standard Analysis Software System (SASS). For each X-ray
source the following source properties are calculated: detection likelihood, source position in
celestial co-ordinates, source and local background count-rates, exposure time, power law index,
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temperature and column density, hardness ratios, source extent and corresponding likelihood, and
temporal variability ags. To produce reliable source catalogues, an automated as well as a visual
screening procedure of individual sources was applied to the data sets.

2. The catalogues and the X-ray background maps
The results from our analysis of the soft X-ray background (covering 100.0% of the sky)
and from the sources of the ROSAT All-Sky Survey (covering 99.9% of the sky), and from the
First ROSAT Source Catalogue of pointed observations (covering 15.2% of the sky) as well as the
ROSAT HRI sources (covering 1.2% of the sky) are depicted in Figs. 1, 2, 3 and 4. The current
status of our work is summarized in Tab. 1 and explained in the following.
Table 1:

Current status of the ROSAT catalogues from All-Sky Survey and Pointed observations.
Annotations: 1 every source visually screened; other selection criteria: count-rate  0:05 cts/s and counts
 15; source list contains ags partly set automatically or by visual inspection. 603 pixel images of agged
sources can be accessed electronically. Accuracy of source position:  17 arcsec (1). To identify the ROSAT
sources optical follow-up observations and cross-correlations with existing catalogues such as SIMBAD, NED,
TYCHO, FIRST, NVSS, and the Hamburg Quasar Survey (HQS) have been performed. About 90% have
a probable identi cation candidate. The SLOAN digital sky survey (SDSS) will help identifying sources. 2
this source list is the basis for the RASS-BSC, and RASS-FSC catalogues. 3 based on the source lists of the
all-sky survey and pointing data.
name of catalogue or maps

number detection
sky
References
of sources likelihood coverage
ROSAT PSPC pointing cat. (ROSAT-1RXP)
74,407
 10
15.2%
Voges et al. (1996a)
WGACAT pointing cat.
68,907
opt. 2
14.0%
White et al. (1994)
ROSHRICAT HRI pointing cat.
5,700 S/N  4
1.2% ROSAT Collab. (1998)
40 RASS di use X-ray bkg maps
3 bands
100.0% Snowden et al. (1995)
12 RASS di use X-ray bkg maps
7 bands
100.0% Snowden et al. (1997)
RASS bright source cat. (RASS-BSC-1RXS) 1
18,811
 15
99.9%
Voges et al. (1996b)
ROSAT All-SKY SURVEY cat. (RASS-II) 2
145,060
7
99.9%
to be published
ROSAT variable source cat. (ROSAT-VSC) 3
 2,000
 10
15.2%
Voges et al. (1998)
0
0

The rst ROSAT-1RXP catalogue of pointed observations with the PSPC contains more
than 74,000 entries from 2,917 pointed observations performed over 3 years. Compared to the
RASS Bright Source Catalogue this catalogue is less reliable with respect to source parameters
like extent, count-rate and position (see also Fig. 2).
The soft X-ray source catalog WGACAT is also constructed from 3 years of ROSAT pointed
observations and contains about 69,000 sources. The main di erence to the ROSAT-1RXP
catalogue is the use of a di erent source detection algorithm. The source counts for WGACAT
are calculated for three energy bands: low-band (0.1-0.4 keV), mid-band (0.4-0.9 keV), high-band
(0.9-2.0 keV).
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ROSAT PSPC ALL-SKY SURVEY Soft X-ray Background
Aitoff Projection
Galactic II Coordinate System

mjf/roe MPE 4/98

3-colour image:
red: 0.1-0.4 keV green: 0.5-0.9 keV blue: 0.9-2.0 keV

Fig. 1.| Composite image of the ROSAT PSCP All-Sky Survey soft X-ray background, displayed in galactic
co-ordinates. The colour-code of the energy bands is indicated.

The rst ROSAT source catalogue of pointed observations with the high resolution imager

(ROSHRICAT) contains arcsecond positions and count-rates of detected sources from more

than 2,000 public ROSAT HRI observations, including more than 5,700 bright sources with a
signal-to-noise ratio > 4 (see Fig. 4).
ROSAT All-Sky Survey maps of the di use X-ray background are produced in up to
7 energy bands, and have various angular resolutions between 12 and 40 with and without
point-source exclusion (see Fig.1).
The RASS-BSC-1RXS catalogue is a visually screened derivative of the RASS II catalogue.
By applying a threshold to the count-rate at 0.05 cts/s (0.1 { 2.4 keV) a list of approximately
25,000 entries was generated. A careful visual inspection and the setting of a threshold on the
source-likelihood ( 15) and counts ( 15), resulted in a nal bright source list of 18,811 entries.
The foundation for the RASS-BSC, the RASS II catalogue is based on a source detection
likelihood threshold of 7 and contains 145,060 entries.
The ROSAT variable source catalogue ROSAT-VSC was generated by correlating the
0

0
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ROSAT ALL-SKY SURVEY Bright Sources
Aitoff Projection
Galactic II Coordinate System

whv 9-Jul-96

Energy range: 0.1 - 2.4 keV
Number of RASS-II sources:
18 811
Hardness ratio: -1.0 | -0.6 | -0.2 | 0.2 | 0.6 | 1.0
(soft -> hard : red - yellow - green - blue - violet)

Fig. 2.| The ROSAT All-Sky Survey Bright Sources, displayed in galactic co-ordinates. The colour-code of the
sources is indicated. The size of the symbols scales with the logarithm of the count rate.

RASS I and RASS II catalogues created from the RASS data and the ROSAT-1RXP. Additionally,
the Photon Event Files from the RASS and from public ROSAT pointings were used to determine
upper limit values. From the Pointed versus Survey detection 1,062 sources exceed a factor of
variability above 3, whereas from the Pointed versus Pointed detections 1,451 sources were found
to show variability above a factor of 3.

3. Some Results and Outlooks
The three sky-maps in Figs. 2, 3 and 4 show the X-ray sources of the 1RXS RASS-BSC, the
1RXP ROSAT and the ROSHRICAT catalogues, respectively, in the energy band 0.1{2.4 keV
and in galactic co-ordinates. The hardness ratio HR1 for the rst two maps is colour-coded (red:
spectrally soft sources and violet: hard sources). The hard sources dominate the galactic plane,
whereas the softer sources are more abundant at high latitudes, due to the low absorption by
neutral hydrogen in our galaxy. The map created from the ROSHRICAT in Fig. 3 is colour-coded
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THE FIRST ROSAT SOURCE CATALOGUE Sources
Aitoff Projection
Galactic II Coordinate System

wvoges 28-Feb-97

Energy range: 0.1 - 2.4 keV
Number of ROSAT sources: 82221
Hardness ratio: -1.0 | -0.6 | -0.2 | 0.2 | 0.6 | 1.0
(soft -> hard : red - yellow - green - blue - violet)

Fig. 3.| The First ROSAT source catalogue sources, displayed in galactic co-ordinates. The colour-code of the
sources is indicated. The size of the symbols scales with the logarithm of the count rate.

according to the signal-to-noise ratio (SNR) (red: low SNR, violet: high SNR). The number of
sources plotted is higher than the one quoted in Tab. 1, due to the fact, that duplicate detections
in di erent observations have not been removed.
The size of the symbols in Figs. 2, 3 and 4 corresponds to the source count-rate in logarithmic
scale. The various catalogues of sources found in the ROSAT All-Sky Survey and in the pointed
observations are used as the basis for studying the temporal behaviour of ROSAT sources. First,
sources from di erent observations were correlated through their positional coincidence using
a search radius of 60 arcsec. Second, all sources underwent a visual inspection to verify their
existence and to con rm the source parameters obtained from SASS. We have completed this
process for the most variable sources and presently work to complete this veri cation process on
the other sources (Voges et al. 1998).
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ROSAT HRI Sources
Aitoff Projection
Galactic II Coordinate System

RRA-consortium 22-May-98

Energy range: 0.1 - 2.4 keV
Number of ROSAT HRI sources: 14483

Fig. 4.| The ROSAT HRI sources, displayed in galactic co-ordinates. The signal-to-noise (SNR) ratio is colourcoded (red: low SNR, violet: high SNR). The size of the symbols scales with the logarithm of the count rate.
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