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Abstract. We present the results of a correlation of the 
ROSAT All-Sky Survey with the April 1997 release of the 
VLA 20cm FIRST catalogue. We focus our analysis on the 
843 X-ray sources which have unique radio counterparts. 
The majority of these objects (84%) have optical counter­
parts on the POSS 1 plates. Approximately 30% have been 
previously classified and we obtain new spectroscopic clas­
sifications for 85 SOurces by comparison with the ongoing 

.FIRST Bright Quasar Survey and 106 additional sources 
from our own new spectroscopic data. Approximately 51% 
of the sources are presently classifieq, and the majority of 
the unclassified objects are optically faint. The newly clas­
sified sources are generally radio weak, exhibiting prop­
erties intermediate with previous samples of radio- and 
X-ray-selected AGN. This also holds for the subsample 
of 71 BL Lacs which includes many intermediate objects. 
The 146 quasars show no evidence for a bimodal distri­
bution in their radio-loudness parameter, indicating that 
the supposed division between radio-quiet and radio-loud 
AGN may not be real. The X-ray and radio luminosities 
are correlated over two decades in radio luminosity, span­
ning the radio-loud and radio-quiet regimes, with radio­

. quiet quasars showing a linear correlation between the two 
luminosities. Many of the sources show peculiar or unusual 
properties which call for more detailed follow-up observa­
tions. We also give the X-ray and radio data for the 518 
X-ray sources for which more than one radio object is 
found. Because of the difficulties inherent in identifying 
optical counterparts to these complex sources, we do not 
consider these data in the current analysis!. 

Send offprint request8 to: W. Brinkmann, e-mail: 
wpb@mpe.mpg.de 
1 The tables are available in electronic form at the CDS via 
anonymous ftp from 130.79.128.5 

Key words: Galaxies: active - quasars; X-rays: general 
- Radio sources: general. 

1. Introduction 

Active Galactic N'uclei (AGN) exhibit a wide variety of 
observable properties resulting in a complex classification 
scheme. Current unification schemes attribute many of the 
observational difFerences to different viewing angles of the 
sources' anisotropic emission (e.g., Antonucci 1993, Orr 
&; Browne 1982, Barthel 1989, Urry &; Padovani 1995). 
Large, unbiased samples of AGN are powerful tools for un­
derstanding the different physical conditions in the cores 
of these objects and to test unification schemes. All classes 
of AGN appear in X-ray surveys. Samples based. on the 
ROSAT All-Sky Survey (RASS), the first soft X-ray sur­
vey of the whole sky using an imaging X-ray telescope 
(Trumper 1983), are well suited for investigating the unifi­
cation of various AGN classes. There are more than 80.000 
RASS sources, ofwhich some 60% are expected to be AGN 
(Voges et ala 1999), ensuring a statistically useful number 
ofobjects belonging to the various AGN subclasses. Unfor­
tunately, the large majority of the ROSAT sources remain 
to be optically identified. 

One of the largest obstacles to identifying RASS 
sources is that the positional accuracy is limited to ~ 30", 
making identification ofoptical counterparts problematic. 
Correlation with large-scale radio surveys can alleviate 
this problem, but at the expense of preferentially selecting 
radio-loud AGN; however, deep radio surveys are capable 
of detecting radio-quiet AGN, since 'radio-quiet' does not 
necessarily mean radio-silent. Formally, the radio-loudness 
is given by the parameter, R, where R =/5 GHz//25OOA 
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fell purely by chance in the 1 arcmin field, most "multiply 
matched" ROSAT sources had three counterparts. Closer 
examination of the radio maps showed these sources often 
had a complex morphology, where identification of a radio 
core component is highly problematic. A physical picture 
for these associations might be a distant X-ray emitting 
cluster of galaxies where the radio sources are individual 
galaxies in the cluster. A first support for this scenario is 
coming from ROSAT HRl observations of the source RX 
J1234.6+2350 (Gliozzi et al. 1999). Because of the consid­
erable uncertainty in identifying an optical counterpart, 
we have chosen to exclude these objects from much of the 
detailed analysis which follows, although we give the rel­
evant radio and X-ray data in Table 2. McMahon et al. 
(2000) discuss in some detail the distribution of optical 
counterparts for double (and triple) FIRST sources. 
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Fig. 3. Distribution of peak radio fluxes for all FIRST sources 
(open histogram) compared to the ROSAT .. FmST matches 
(shaded area). 

The distribution of the angular separation of the one­
to-one or "single" FIRSTIRASS matches is well repre­
sented by a Gaussian with (1 ,..., 10" for angular separations 
up to ~ 30". From simple geometric arguments, using the 
catalogue sizes and areas covered in both wave bands, we 
estimate the number of chance coincidences to be about 
35, i.e., ,..., 2% up to angular separations of 30". The in­
creasing slope in the "one-to-one" matches beyond 30-40" 
is a direct indicator for the increasing number of chance 
coincidences at larger extraction radii (Fig. 2). 

The number of X-ray - radio correlations found in a 
certain radio flux interval is subject to a strong selection 
effect caused by the limiting sensitivity of the X-ray sur­
vey. In Fig. 3 we show the total number of FIRST sources 

as function of the measured peak Bux as an open his­
togram; the corresponding number of radio-X-ray matches 
is given as a shaded histogram. The detection probability 
rises from about 0.25% at the lowest radio Bux levels to a 
few percent of the sources with a Bux of - 500 mJy. These 
numbers are considerably smaller than found for previous 
correlations where less sensitive radio surveys were used 
and thus reBect the influence of the RASS flux limit on 
the source detection. 
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Fig. 4. Number of matches as function of angular distances 
between singJe radio sources and APM counterparts. Each bin 
is 0.5". The open histogram represents the actual data; for the 
hatched histogram the radio positions were shifted by + 6" in 
declination. 

For all singly matched FIRST sources, optical counter­
parts were determined from Automatic Plate Measuring 
(APM) scans of the 0 and E POSS plates (McMahon 
1991). Following White et al. (2000, WOO), we have used 
the FIRST survey positions to correct the APM positions 
on a plate-by-plate basis. The increased accuracy of the 
optical positions yields a far more successful match rate 
(McMahon et al. 2000) since it excludes many spurious 
matches and eliminates few true matches. Past experience 
has shown that the agreement between radio and optical 
positions depends on the optical morphology of the coun­
terpart where the offsets for galaxies tend to be larger than 
for stellar counterparts. Therefore, we associate the radio 
source with an optical counterpart if the angular distance 
between the two objects is Oro ~ 1.5" for a starlike coun­
terpart and Oro ~ 2" for a resolved optical counterpart. 
In addition, we have relaxed these radio-optical position 
offset criteria for heavily resolved optical objects (optical 

sizes >10"). The criterion we use for these objects is that 
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the radi%ptical position difference be less that 25% of 
the-total optical extent. This ensures that objects such as 
NGC 6173 which are significantly optically extended, are 
not considered unidentified. 

A rigorous analysis of the reliability and completeness 
of the current sample is desirable; however, an analysis 
relying on the positional coincidence of the objects in the 
different wavelength bands only, for example With a Likeli­
hood Ratio analysis as done for flux-limited radio - optical 
surveys (Windhorst et ale 1984), seems to be insufficient 
for a quantitative assessment as we are dealing with a 
'pre-selected'sample (via the radio - X-ray correlations). 
The X-ray selection is spatially and spectrally inhomoge­
neous and depends in a not well understood way on the 
classes of the sources. To assess the reliability of the radio 
and optical matching, we estimated the number of chance 
coincidences by shifting the radio positions by + 6" in 
declination and counted the number of cases where the 
nearest optical candidate was found inside a given angu­
lar distance. 
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Fig. 5. 1.4 GHz radio luminosity as function of redshift for the 
spectroscopically classified sources. Open circles are previously 
known objects, solid dots the newly classified objects. 

In Fig. 4 we plot the distribution of the angular dis­
tances between the radio sources and the proposed optical 
counterparts (open histogram). This distribution peaks at 
separations :s 1". The probability of finding an unrelated 
point-like optical object within a given radius is indicated 
by the hatched histogram which shows the match rate 
when the radio positions were shifted by 6". This distri­
bution peaks at the offset position of 6", but we can use 
the wings of this distribution to estimate the false match 

rate. Specifically, at a matching radius of '52" only - 1% of 
the optical- radio matches (-7 sources) are likely chance 
coincidences. 

Finally, there is another direct argument for the cor­
rectness of the association of the X-ray, radio and opti ­
cal sources for the 	majority of the objects of the sam­
ple: while the rate of optical - radio source coincidences is 
rather low (approximately 15% ofthe FIRST point sources 
have an optical counterpart at angular distances less than 
2"; McMahon et ale 20oo), 706 of the 843 singly matched 
RASS/FmST sources (84%) have a counterpart on the 
POSS plates. 

Raw APM photometric magnitudes are accurate to 
- 0.5 mag, but zero point uncertainties, saturation effects, 
and systematic errors for bright extended objects (galax­
ies) which vary from plate to plate make the effective un­
certainty higher. However, the O-E colors can be used for 
a rough characterization of the objects (McMahon, 1991) 
and are reliable in the range -1 :5 0 - E :5 3; outside 
this range non linearity effects start to dominate. 

The APM magnitudes overestimate the brightness of 
optical sources by - 0.3 mag (e.g, WOO). To improve 
the photometric accuracy and uniformity of the sam­
ple, the APM magnitudes are being recalibrated plate-by­
plate (McMahon et al. 2000) using magnitudes from the 
Minnesota Automated Plate Scanner POSS-I catalogue 
(APS·, Pennington et al. 1993). In addition, although 
this is a high Galactic latitude sample, some sources lie 
in areas of high reddening. We therefore used these re­
calibrated magnitudes, and list an approximate A(E) ex­
tinction correction (which has not been applied to the tab­
ulated magnitudes) for each candidate object. Although 
the zero-point corrections can be quite large (>0.5 mag), 
the extinction corrections are usually quite small (the me­
dian values are A(E) =0.058 and A(O) =0.094, see also 
WOO) but even these corrections can become significant at 
the high and low RA edges of the survey reaching up to 
0.3 mag in the E bandpass (see Fig. 3 in WOO). The re­
calibration of the APM magnitUdes is currently available 
only for the northern RASS/FmST sample (see Sect. 2). 

Using the NASA/rPAC Extragalactic Data Base 
(NED), recent FIRST-related optical identification pro­
grams, and our own followup spectroscopic observations 
(see below), we have determined spectroscopic classifica­
tions for a total of454 objects. The majority of unclassified 
objects are found at the lower end of the radio flux scale 
(see next section), where large scale surveys with high sen­
sitivity have recently become avai1able, further indicating 
that previous attempts for an optical identification of ra­
dio sources have been biased towards the brightest radio 
sources. We also see changes in the typical source popula­

.. The APS databases are supported by the National Science 
Foundation, the National Aeronautics and Space Administra­
tion, and the University of Minnesota, and are available at 
http://apSeumfl.edu. 
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tion: at low radio fluxes the fraction of galaxies and AGN 
compared to the number of quasars is higher than at high 
radio fluxes. X-ray detection biases and selection effects in 
the optical identification of the sources also influence the 
sample composition. 

2.1. New Spectroscopic Observations 

We obtained low dispersion optical spectra of 108 ob­
jects in the RASS-FIRST catalogue over the course of 
13 observing runs from 1996 through April 1998 using 
the Lick 120" Shane reflector plus Kast double spectro­
graph and the Kitt Peak National Observatory's 2.1-m 
telescope with the GoldCam spectrograph and F3KC Ford 
CCD. While most of our observations were of previously 
unknown bright (0 <18.5mag) objects, some previously 
known and fainter unclassified objects were also observed 
as time and observing conditions allowed. Spectra were 
taken through a 2" slit, resulting in a resolution of 6 A for 
the Lick spectra and 4 A for the Kitt Peak spectra. Wave­
length coverage generally extends from 3700A to 7500A. 
At Lick, the slit was always rotated to the parallactic an­
gle. This was not done at Kitt Peak since it adds signifi­
cant overhead to the observing, but an effort was made to 
observe objects as they crossed the meridian. 

The goal of these observations was to be able to spec­
troscopically classify these radio- and X-ray-emitting 
objects as belonging to one of several broadly defined 
classes - Galactic stars, galaxies, starbursts, BL Lac ob­
jects, and broad or narrow-lined AGN. We therefore re­
quired spectra with sufficiently high SIN ratios to unam­
biguously detect features characteristic of these different 
classes. Simulated spectra consisting of various line widths 
and strengths plus a Poisson noise contribution show that 
a broad emission line ofW~:::::5 A can be detected at a ",4 (1 

confidence level in a ",loA resolution spectrum when the 
S/N~30. 

Reduction proceeded in the standard manner using 
IRAF V2.11. Wavelength calibration-was carri~d out us­
ing comparison lamps generally taken at the beginning 
of the night. Comparison of our measured redshifts with 
published values for previously observed sources shows 
our values are accurate to ±0.OO2 for z<1.0 and ±0.OO5 
for z>I.0. The latter limit is more uncertain because the 
high-redshift objects generally exhibit only broad emis­
sion lines. Figure 6 shows example spectra corresponding 
to each of the major spectroscopic classifications (see be­
low). Source name and redshift are given at the top of 
each panel. 

2.2. Data 

In Table 1 we present the relevant data for all 843 unique 
RASS-FIRST matches. We present only a sample page of 
the table here; a full copy of the table is available from 
the CDS via anonymous ftp to cdsarc.u-strasbg.fr. 
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Fig. 6. Sample new spectra for the RASS-FIRST correlation. 
One object from each major class is shown. From top, (a) 
Quasar, (b) BL Lac, (c) Broad-line AGN (d) Narrow-line AGN, 
(e) Starburst, (f) Galaxy. 

Column 1 gives the ROSAT·All-Sky Survey identifica­
tion of the X-ray source, followed by the J2000 position of 
the FIRST source, which is assumed to be the radio c0un­

terpart. Column 3 lists the distance in arcsec between the 
radio and the X-ray source followed by a common name 
obtained from NED, truncated to the first 14 characters. 

The next two entries give the type of the object and the 
reference for its classification: "QSO" is any object with 
broad (> 1000 km S-1) lines and MB < -22.5; " A" are 
narrow line objects « 1000 km S-1) with [OIII]/HP > 
2.0 and/or [NII]/Ha > 0.6. "BA" are objects with broad 
(>1000 km S-I) lines and MB > -22.5; "H" are star­
bursts with [OIIIJ/HP < 2.0 and/or [NIIJ/HQ <0.6; "G" 
denote galaxies, objects with no emission lines and Ca IT 
break contrasts > 30% (but see the defintion of BL Lacs 
given below) and "B" are BL Lacs as defined in Laurent­
Muehleisen et ale (1998). "S" are stars and "Cl" are p0s.­

sible clusters (based on the proximetry of a known clus­
ter). It should be noted that the galaxy I cluster desig­
nation is based on either visual inspection of the optical 
~nvironment of the source or NED classification of a clus.­
ter. For these sources, the multiwavelength fluxes should 
be treated with caution as the radio and optical emission 
might be from a galaxy in a cluster whereas the X-ray flux 
may be dominated by emission from extended cluster gas. 
Objects denoted by 'rad' are spectroscopically unclassified 
radio sources, which were part of the RGB survey (B95). 
For previously known objects, the data found in NED were 

http:cdsarc.u-strasbg.fr


7 ROSAT - Fm.8T sources 

used to avoid confusion. For this reason, some objects are 
designated as "Sy", "Irs", "Vis", "UvE", etc. In the fol­
lowing analyses, objects with these classifications were ei­
ther grouped with one of the standard classifications (e.g., 
quasar) or were excluded if it proved impossible to de­
termine a standard classification. A small number of ob­
jects are most likely associated with bright Galactic stars 
(from Simbad: 'Smb') although an optical identification 
is not always unambiguous so care should be taken with 
these tentative associations. Objects classified with spec­
tra taken as part of this program are designated "New" in 
the tables, objects referenced as "id" have been spectro­
scopically classified and will be discussed in Becker et al. 
(2000). There also exist several cases where the given iden­
tification is ambiguous and/or where there are more than 
one candidate for the X-ray object at small distances. Ref­
erences for classifications include NED, Simbad, this pa­
per, and the FIRST spectroscopic followup papers WOO, 
Becker et al. (2000), and Gregg et al. (1996). 

Following the redshift in column 5, we give the FIRST 
1.4 GHz peak flux (in mJy) in column 6. The X-ray flux 
in the 0.1 - 2.4 keV energy range with its statistical er­
ror in units of 10-12 ergcm-2 s-l(for details see below) 
is given in column 7, followed by the power-law photon 
index of the X-ray source deduced under the assumption 
of Galactic absorption. H no values are given the quality 
of the data does not allow the determination of a mean­
ingful spectral index. In the following four columns, the 
E- and O-magnitudes of the optical counterpart are given 
as well as a value for the classification of the optical ob­
ject: 1 for 'non-stellar', -1 for 'star-like', 0 for 'noise-like', 
2 for 'possible blend'. We give the extinction correction 
in column 13 (see Sect. 2) and the the angular distance 
between radio and optical position (in seconds of arc) in 
the last column. 

Table 2 contains similar information (sans data about 
optical counterparts; see Sect. 2) for the 518 RASS fields 
with multiple FIRST counterparts. The first line contains 
the X-ray flux, classification/redshift (if known) and the 
following lines contain the X-ray-radio angular separa­
tion, position (J2000) and peak radio Bux (mJy). 

Table 1 shows that about 63% of the ,<: 1400 classified 
sources are 'star-like', 25% are 'non-stellar', and 12% are 
blends on the 0 plates. Very few objects are 'noise-like'. 
These ratios are slightly different on the E-plates with 
more objects classified as 'non-stellar' and 'blend' instead 
of 'star-like'. Both classifications are, therefore, given in 
the table. 

We obtained the X-ray Buxes from the measured count 
rates by assuming an average photon index of r =2.2 for 
the underlying X-ray spectrum and Galactic absorption 
(Dickey & Lockman 1990, Stark et al. 1992; for details see 
Brinkmann et al. 1994). The stated errors reBect the errors 
in the counting statistics of the survey sources and do not 
incorporate deviations from the assumed power-law slope, 
additional absorption, or systematic errors depending on 

the form of the local X-ray background or on details of the 
detection algorithm. A reasonable estimate of the total 
error of the X-ray flux is therefore of the order of ;5 25%. 

The quoted photon indices were estimated using the 
two hardness ratios given by the RASS n processing (Vo­
ges et al. 1999) and applying the method described in 
Brinkmann et al. (1994), for fixed Galactic absorption. 
The errors of the power-law indices were estimated from 
the errors of the hardness ratios (Schartel 1995). 

3. The radio to X-ray properties of the objects 

The sample of 843 "singly matched" objects contains 241 
objects with existing spectroscopic classifications while 
classifications for an additional 217 sources were obtained 
through follow-up observations of the FIRST surveyor 
specifically as part of this program. The remaining 385 
sources remain spectroscopically unclassified. A more de­
tailed break down into the various classes is given in Ta­
ble 3. 

Table 3. Source contents of the sample 

type of object previous ID new identifications 

quasars 73 73 
broad line AGN / Sy 37 42 
narrow line AGN 14 14 
galaxies 85 14 
clusters 8 
BL Lacs 23 48 
others 23 
total 241 217 

According to the classification scheme given above, 
most of the new identifications listed as 'others' are star­
burst galaxies. 

In Fig. 5 we plot the 1.4 GHz radio luminosity of all 
spectroscopically classified sources as function of redshift. 
The open circles denote previously known objects, the full 
dots the newly classified sources from the sample. Many 
of the objects are close to the lower radio luminosity limit 
as can be seen from a comparison with Fig. 1 and many 
of the new identifications cluster around a redshift of ,..., 
0.15. Further, there is a substantial number of 'known' 
objects close to the luminosity limit which are not present 
in Fig. 1. These are previously known objects for which 
radio counterparts had not previously been identified. 

9.1. Flux distributions 

In Fig. 7 we show the distribution of the objects as func­
tion of their Buxes in the different wavelength bands; (top: 
peak 1.4 GHz Bux density (in mJy); middle: soft X-ray 
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Fig. '1. Distribution of RASS/FIRST sources as function of 
their fluxes in different wavelength bands. From top to bot­
tom: number of objects per radio flux density, soft 0.1- 2.4 keY 
X-ray flux and optical magnitude. The open histograms denote 
the total sample, the grey-shaded areas indicate previously op­
tically classified objects; the hatched areas represent the newly 
classified objects. 

flux; bottom: optical magnitude mE, obtained from from 
the POSS plates). 

The top line represents all objects in the sample, the 
grey shaded areas are the previously known objects, and 
the hatched regions represent the newly classified objects. 
The sharp decline in the number of objects at low radio 
and X-ray fluxes is a direct consequence of the sensitivity 
limit of the RASS and the corresponding log(N) -log(8) 
distribution (Fig.2 of B95) which shows that the X-ray 
sensitivity is insufficient to detect radio sources at all flux 
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Fig. 8. Best-fit mean spectral index from 0.1 - 2.4 keY and 
Gaussian standard deviation for power-law fits to different 
classes of objects assuming Galactic absorption. Contours cor­
respond to 90% confidence levels. Upper panel: previously 
known objects; lower panel: newly classified sources. 

densities at the same rate. Clearly visible are the identi­
fication biases with respect to the observed fiuxes. This 
effect is particularly strong for the radio fluxes as most 
of the sources with fluxes above a few hundred mJy have 
been identified previously. In the optical band, more than 
half of the unclassified objects are fainter than 18th mag­
nitude. The figure thus directly reflects previous biases to­
wards identification of stronger sources and demonstrates 
the importance of sensitive large scale sky surveys for the 
study and characterization of multi-wavelength class prop­
erties of sources. 
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3.2. X-ray properties 

Because the average Survey exposure on a source is rather 
low ( 400 s), formal spectral fits can be attempted"-J 

for only the strongest sources. Fortunately, the low back­
ground of the PSPC detector allows an approximate de­
termination of the X-ray spectral parameters from a rel­
atively small number of photons. Spectral fits were there­
fore obtained for the majority of sources using the hard­
ness ratio method. This method uses the the hardness 
ratios provided by the SASS processing, and maps them 
onto power law slopes, assuming either free or Galactic 
absorption (for details of the method see B95). This al­
lows an approximate spectral determination for objects 
with count rates as low as 0.03 cts/s or even less if the 
exposure is correspondingly higher. H Galactic absorption 
is assumed, this leaves only one free parameter in the pro­
cedure which is then equivalent to a least squares fit of 
the underlying power-law slope. 

3.2.1. Spectral properties 

The results of a maximum-likelihood analysis for the dis­
tribution of power-law slopes assuming Gala.ctic N H for 
the previously known and the newly classified sources are 
given in Table 4 (for details of the analysis see Maccacaro 
et al. 1988, Worrall & Wilkes 1990). The 90% confidence 
contours for the various classes as a function of spectral 
index and intrinsic dispersion are shown in Fig. 8. 

A significant intrinsic dispersion is an indicator for 
either the inhomogeneity of the sample; i.e., it consists 
of different subclasses with different spectral properties 
grouped together into one larger class (for example for 
the 'Low Luminosity AGN' group which contains Seyferts 
and Broad and Narrow line Radio galaxies), or that the 
individual sources show an intrinsically large dispersion 
of their spectral properties, perhaps showing intrinsic ab­
sorbers, Compton scatterers or other components. Due to 
the limited photon statistics for most of the sources, we. 
cannot apply more complex spectral models to the data. 

The photon indices of the previously known and newly 
classified sources appear the same to within the 1 C1 uncer­
tainties. The average index of the unclassified objects in­
dicates that these sources are mostly a mixture of quasars 
and BL Lacs. The Seyfert class includes all Seyfert sub­
classifications in NED and, for the newly classified sources, 
all broad and narrow-line objects, as given in Table 1. This 
nonspecific classification of all types into one group likely 
leads to the large dispersion of their spectral index distri­
butions. 

In contrast to previous studies of ROSAT - radio cor­
relations (Brinkmann et al. 1994, B95), the galaxy class is 
characterized by flat spectral indices. This is likely caused 
by a number of galaxies being members of an X-ray emit­
ting cluster. While the BL Lac objects have a spectral in­
dex distribution very similar to those of the RASS-Green 

Bank (RGB) sample (see Laurent-Muehleisen et ala 1998, 
Brinkmann et ala 1997b), the quasar distribution is shifted 
to steeper slopes and shows a larger dispersion. It appears 
that, due to the low detection limit of the radio fluxes, we 
see a smooth transition of the quasar population between 
radio-loud objects with flat spectral indices (Brinkmann 
et al. 1997a, B97) and radio-quiet objects with on aver­
age considerably steeper spectra (Yuan et al. 1998). The 
narrow 90% confidence contour (the small error of ±0.07 
) for the unclassified sources must be primarily related to 
the large number of objects. 

3.9. The Ckro - 0 0 : diagram 

Flux ratios combining data from the radio to the X-ray 
have been extensively used for classification of extragalac­
tic objects (e.g., Tananbaum et ala 1979, Stocke et ale 
1991). Based on two-point spectral indices, the radio-to­
optical Ckro = log(S"",ol./S"op,)/log(vopt/Vrod.) and optical­
to-X-ray Cko: = -log(S"./S"op,)/log(v:/vopt), it has been 
shown that different classes of objects typically populate 
different regions of the Ckro - Cko: diagram. 
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Fig. 9. Broad band energy distribution of all sources. Spec­
troscopically unclassified objects are marked. as bullets, others 
(plus signs) are all objects in the sample not belonging to one 
of the indicated classes. 

For the construction of the Oro - Ckos diagram, the 
1.4 GHz VLA flux densities were converted to 5 GHz flux 
densities by assuming a power law S" "'-I ,,-0, with slope 
Ckr = 0.5. For the monochromatic optical fluxes at 2500 A 
we took the E-magnitudes from the POSS plates and an 
optical power-law slope Cko = 0.5. The monochromatic X­
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Table 4. 

Object class Previously known Newly classified 
N r± 10' a intr r± 10' a intrIN 

Quasars 58 2.40±0.15 0.40±0.16 57 2.46±0.15 0.39±0.16 
Galaxies 62 1.51±0.14 0.35±0.14 8 1.50±0.34 0.0±0.49 
Low Lum. AGN 42 2.34±0.22 0.59±0.19 39 2.17±0.18 0.36±0.18 
BL Lacs 22 2.21±0.14 0.24±0.14 36 2.31±0.18 0.35±0.21 
Unclassified 250 2.13±0.08 0.39±0.07 

ray fluxes at 2 keY were computed from the (0.1- 2.4 keY) 
fluxes assuming a power law with an average photon index 
of < r >= 2.2. The adoption of this mean value allows 
us to avoid the large scatter of the spectral in~ices intro­
duced by the limited photon statistics, although in some 
cases it may result in an incorrect flux determination if 
the actual spectral index of a source truly differs from the 
mean value. 

In contrast to similar diagrams (B95, Brinkmann et 
al. 1994), the Buxes are not K-corrected as the types and 
the red shifts of many of the objects remain unknown. The 
shift in phase space expected from the K-corrections for, 
e.g., an object at z = 1 with the above typical quasar 
power-law slopes is, however, rather small: .6.oo~ ::; 0.1, 
while the value of Oro does not change for the assumed 
spectral indices. 

The majority of known objects are found along the 
diagonal swath from high-Oro and low-oo:!: to lOW-Oro 
and high-oo:!:, the region generally occupied by radio­
loud quasars and blazars, and, at large Oo:!: values, by 
bright galaxies with low X-ray and radio emission. Many 
of the unclassified objects are found in the region of clas­
sical X-ray selected BL Lacs, i.e., at 0.0 ::; Oro ::; 0.5 
and Oo:!: ::; 1.6, although a large fraction of them have 
0o:!: > 1.4 indicating a more intermediate nature. In con­
trast to the RGB sample, the upper left of the diagram 
remains empty, i.e., there are no objects with unusually 
low optical fluxes but with strong radio- and X-rayemis­
sion (so-called "Optically Quiet Quasars", see Kollgaard 
et al. 1995). 

Most of the classified objects are found in the region of 
phase space typical for their class; few sources appear to 
be misplaced, possibly due to questionable classification, 
incorrect association of the radi%ptical/X-ray sources, 
or spectral properties largely different from the average 
values for a particular subclass. 

9.4. Fluz ratios 

Because we lack redshifts for many sources, we cannot 
employ luminosity correlations to study the bulk emis­
sion properties of the sample. Instead, flux ra.tios pro­

vide distance-independent measures of emission charac­
teristics, neglecting K-corrections. In Fig. 10 we show 
from top to bottom the flux ratios I:!:/I,. versus lopt/lr 
for quasars, BL Lacs, galaxies, and the spectroscopically 
unclassified objects, respectively. The open symbols rep­
resent objects which have been classified previously, al­
though not necessarily identified with a radio counterpart. 
For comparison with previous papers, we have used the 
monochroma.tic X-ray fluxes at 2 keY, optical fluxes at 
2500 A, and radio fluxes at 5 GHz. 

While many of the previously known quasars occupy 
the phase Space of classical radio-loud objects (see Fig. 16 
of B97), most of the newly classified quasars are found in 
the 'radio-intermediate' transition region between radio­
loud and ra.dio-quiet quasars (see WOO). A similar situa,.. 
tion holds for the BL Lac objects where the newly clas­
sified sources reside primarily in an intermediate region 
between the HBL (High energy peaked BL Lacs) and LBL 
(Low energy peaked, Giommi & Padovam 1994) classes. 
These Intermediate BL Lacs have been found previously 
in the RGB survey (Laurent-Muehleisen et al. 1999), as 
well as in the DXRBS (Deep X-ray Radio Blazar Survey; 
Perlman et al. 1996) and REX (Radio Enrltti,ng X-ray; 
Caccianiga et ale 1999) surveys. A large number of unclas­
sified objects inhabit the same region of phase space as the 
intermediate BL Lacs and thus it is expected that many of 
these objects are BL Lac objects or extreme flat-spectrum 
quasars. 

Most of the galaxies were previously known. Three ob­
jects with extreme flux ratios at the left at low lo/Ir ra,.. 
tios might be misidentifications: a classification for one 
(RXS JI504.5+2854) is based on a low signal-to-noise 
spectrum while the other two (RXS J1317.3+3925 and 
RXS JI625.5+2705) have X-ray luminosities of> 5 x 10t5 

erg8-1 and > 5 x 1045 erg8-1 , respectively, far in excess 
of that expected from a galaxy. These "optically passive 
X-ray galaxies" have been seen in a number of other sur­
veys including the RGB (Laurent-Muehleisen et ale 1998), 
the Einstein Two-Sigma catalog (Aiforan et aI. 1996) and 
some deep ROSAT PSPC fields (Griffiths et ale 1995). 
These sources are good candidates for new clusters, since 
that could easily account for the large X-ray luminosity 
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associated with these optically unremarkable sources, al­
though other explanations including hidden AGN or early 

type galaxies with an extraordinarily hot ISM are also 
possible. 

4. Specific classes 

The FIRST radio survey is a factor of ...., 3 more sensi­
tive than other large--scale radio surveys, deep enough to 
see transitional populations, such as quasars intermediate 
between typically 'radio-loud' to 'radio-quiet' objects. 

4.1. Quasars 

Quasars, the largest individual group of objects in our 
sample, are traditionally divided into a radio-quiet and a 
radio-loud class, with apparently markedly different prop­
erties (Kellerman et ala 1989, B97, Yuan et ale 1998). 

Figure 11 shows the radio-loudness distribution of all 
quasars. The top line represents all quasars, while the 
hatched region denotes newly classified quasars. Classical 
radio-loud quasars typically have 3 .:5 log R .:5 4 (see Fig. 
16 ofB97). The histogram shows that most RASS-FIRST 
quasars have log R values near the radio-quiet - radio­
loud transition and there is no evidence for a radio-loud / 
radio-quiet bimodality. These results are consistent with 
those of the FIRST Bright Quasar Survey (FBQS; WOO) 
which showed that the distribution of R for a large sample 
FIRST-selected quasars falls steadily from log R:::::s 0.5 to 
log R :::::s 3 and that when the insensitivity of the Fm.8T 
survey to quasars with log R :$; 0.5 is taken into ac­
count, the distribution of R should rise smoothly down 
to log R = -0.5 (see Fig. 15 in WOO). Previously known 
quasars exhibited a bimodal distribution in R. WOO con­
clude that the FBQS result is not due to selection effects 
arising in the FIRST survey, but rather the sensitivity 
of the FIRST survey to sources with intermediate values 
of R. Our data show there are a large number of 'previ­
ously known' (X-ray bright) quasars at log R ;5 0.5, i.e., 
in the intermediate regime between radio-loud and radio­
quiet. With a few exceptions, these objects have very low 
1.4 GHz fluxes (1 - 3 mJy) and previously were not asso­
ciated with any known radio source. 

4.1.1. Spectral variations 

The average X-ray power-law slopes of the RASS/FIRST 
quasars are steeper than those of radio-loud quasars, but 
Hatter than those of radio-quiet quasars (Sect. 3.2.1). Pre­
viously, it was thought that the X-ray photon index cor­
relates with radio-loudness R (Williams et ale 1992), how­
ever, in B97 it was argued that radio-loudness, core dom­
inance, and radio spectral slope are, in the framework of 
unification schemes, similar indicators for the orientation 
of the source and thus the principal origin of the correla­
tions between the X-ray spectra and the radio properties 
of the quasars remains unknown. A further complication 

is introduced by redshift-dependent effects, caused by dif­
ferent red shift distributions of the samples. 

The present study's quasars constitute a low-red shift 
sample: 107 of the 146 total objects are at z :$; 1.0 and 
only four are at z > 2 (one of them is the z=4.71 object 
RXS J1430.4+4204). A regression analysis, disregarding 
six quasars without redshift information and the extreme 
z=4.71 object, shows that the slopes follow a redshift de-­
pendence like r = (2.586:1: 0.179) - (0.230 ± 0.199) x z. 
The errors are at 95% confidence and the 'no regression' 
hypothesis is rejected at the 97.4% confidence level. These 
values are very similar to the results found for radio-quiet 
quasars (r = 2.63 - 0.20 x z, Yuan et ale 1998), however 
with larger errors due to the smaller sample size. Classical 
radio-loud quasars show a smaller value for r z=o (...., 2.28; 
B97). 

If radio-loud quasars are physically different objects 
from radio-quiet quasars, the photon index should not 
depend on the orientation. A correlation between X-ray 
slope and radio-loudness, where the values of R cover 
the transition between radio-loud and radio-quiet ob­
jects, might indicate an intrinsic physical transition be-­
tween these two classes. Indeed, as suggested from Fig. 
12 there exits a correlation between these quantities: 
r =(2.58 ± 0.145) - (0.132 ± 0.082) x log R and the 'no­
regression' hypothesis can be rejected with 99.79% confi­
dence, although the scatter of the photon indices as well 
as the errors of the individual slopes are rather large. A 
correlation between r and R might be introduced by red­
shift effects: r varies with redshift due to the intrinsic cur­
vature of the spectrum and the radio-loudness correlates 
with Z (log R = (0.457 ± 0.3659) + (1.077 ± 0.407) x z, 
at 99.9% confidence). This is, at least partly, a result of 
the flux-limits of the radio selection such that at larger 
redshifts only the radio-loudest objects are detected. To 
assess quantitatively the extent of a spurious correlation 
introduced by distance effects, the partial linear correla­
tion coefficient Rr t1ogR ;% (e.g. Hald 1962, Kembhavi et ale 
1986 ) can be used. We determined the partial correlation 
coefficients Rr ,logR;% with the effect of redshift eliminated 
and found that the no-regression hypothesis is rejected 
at the 17.8% confidence level only, which means that the 
r - log R correlation could be just a redshift dependent 
selection effect. 

Finally, we performed a regression analysis for both 
the extreme ends of the r -log R - distribution, checking 
the radio-quiet and the radio-loud sample separately. For 
the objects with log R:$; 1 we obtain r = (2.63:1:0.148)­
(0.129 ± 0.268) x log R with the 'no-regression' hypothesis 
rejected at the 64.9% confidence level only. For the radio­
loud quasars (log R > 1) we get r = (2.25 ± 0.432) ­
(0.006 ± 0.176) x log R at a 5.1% confidence level. Both 
the low confidence levels as well as the large errors indicate 
that we are seeing the two different slopes of the radio­
quiet and radio-loud quasar population, with nearly the 
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same average values as found for the two classes previously 
(B97, Yuan et al. 1998). 

4.1.2. Luminosity correlations 

A knowledge of the exact form of the luminosity correla­
tions Lz ~o and Lz IJ;r is required to relate the "-J f'V 

quasar statistics (e.g., evolution, luminosity function) in 
the different wave-bands and to understand the quasars' 
broad-band emission. Early studies usually found values 
for the slopes of Pi =F 1, but follow-up programs produced 
results which differed markedly and also seemed to depend 
not only on the quasar selection criteria but also on the 
exact correlation method (see the discussion by Padovani 
1992, Franceschini et al. 1994, and La Franca et al. 1995). 
B97 and Yuan et al. (1998) showed convincingly, by us­
ing orthogonal direction regression (ODR) analysis, that 
Po "-J 1 and that the value obtained for Pr depends on the 
core dominance of the radio emission. For highly beamed 
sources, the X-ray luminosity correlated linearly with the 
core radio flux but in general both the core flux as well as 
the total radio flux contribute to the correlation. Further, 
using a generalized ODR analysis which takes into ac­
count measurement errors as well as allowing for intrinsic 
variances (Fasano & Vio 1988, (FV88», the correlation 
yielded non-zero intrinsic variances in all cases, i.e., the 
data scatter (intrinsically) around the regression line. 

Figure 13 presents the correlation between the 
monochromatic (in ergs-I HZ-I) X-ray and radio lumi­
nosities, where radio-loud objects (log R > 1) are indi­
cated by open symbols, and radio-quiet quasars (log R 5 
1) by filled symbols. Applying the FV88 ODR analy­
sis, and assuming a typical error for the radio flux of 
5% and for the X-ray flux of 30% (B95), the radio-loud 
subgroup shows a correlation of the form lz = (11.22 ± 
1.63) + (0.483 ± 0.049) x lr, with an intrinsic variance 
Uri = 0.180 ± 0.028. For the radio-quiet objects, this cor­
relation is lz = (-4.57 ± 2.55) + (1.012 ± 0.083) x lr, with 
an intrinsic variance of urq = 0.245 ± 0.05. The slope for 
the radio-loud objects is very similar to that found in B97 
for the correlation between the X-ray and total radio lu­
minosity. This, as well as the large value of the intrinsic 
variance, indicates an inhomogeneous population of re­
solved and unresolved radio sources. The slope of fJrq 1"-J 

is a strong indicator that in radio-quiet quasars the ra­
dio emission is a direct tracer of the nuclear activity, as 
in radio-loud quasars with high core dominance. This is 
consistent with the results of a VLA study of nearby low­
redshift radio-quiet quasars where Kukula et ale (1998) 
find that the radio emission originates in a compact nu­
clear source, directly associated with the central engine 
of the quasar and that radio-quiet quasars generally have 
steep spectral indices (ar "-J 0.7). 

The most radio- and X-ray luminous object is the 
z=4.715 quasar B3 1428+422, a known radio-loud ROSAT 
source (B95) only recently classified as a quasar (Hook & 

~.fcMahon 1998). It appears that at a given radio lumi­
nosity, radio-quiet quasars have a larger X-ray luminosity, 
however, at a given radio luminosity, a radio-quiet quasar 
is optically brighter than a radio-loud quasar. And indeed, 
the lz - 10 correlation (Fig.14) indicates that the X-ray 
luminosity scales similarly with optical luminosity for both 
types of quasars (lz = (-16.56±2.83)+(1.419±0.092)xlo), 
with the well-known tendency that radio-loud quasars are 
X-ray brighter at a given optical luminosity (B97). 

Table 5. Average Monochromatic Quasar luminosities (in 
ergs-1Hz-I) 

type Lro.d Lope 

radio-quiet 2.41 1031 8.111030 1.40 1028 

radio-loud 1.23 1034 1.43 1031 3.92 1028 

This raises the question which of the three energy 
bands provides the most direct measure of a quasar's 
activity. Table 5 lists the average monochromatic lumi­
nosities (in erg s-1 Hz-I) of the two quasar populations 
(radio-loud vS. radio-quiet). The optical luminosities dif­
fer by a factor of order unity, and the X-ray luminosities 
of radio-loud quasars are higher by a factor of - 3 (and 
depend further on the the radio properties of the objects, 
B97). The radio-luminosities are differ greatly and seem to 
be the main separator of the two classes. Selection effects 
and the small sample sizes do not allow more quantitative 
conclusions. 

The two classes of quasars populate distinct regions in 
the log(lz) -log(lo) -log(lr) phase space - the dividing. 
plane is log(lo/lr) = 1 for alllog(lz). Any two-dimensional 
plot is thus only a projection of this distribution. Apart 
from the above mentioned different averages, the radio­
loud quasars show a more 'compact' distribution, while 
the radio-quiet objects have a larger dispersion. 

The relatively large intrinsic dispersion of (T = 0.35 ± 
0.06 obtained from the FV88 OnR regression analysis 
for the log(lz) - log(lo) correlation is directly visible in 
Fig. 14 and is mainly caused by low-luminosity radio­
quiet objects. Most of the 'optical outliers' at low X­
ray luminosities in the figure are newly classified quasars. 
While it is possible there is a systematic overestimation 
of the source's optical brightnesses by as much as 0.3 
mag (see WOO), this alone cannot account for the large 
offsets. Other possible causes are incorrect K-corrections 
due to unusual spectral slopes, strong variability of the X­
ray emission, or genuine luminosity differences. Previous 
ROSAT studies of quasars (B97, Yuan et al. 1998) also 
found a small fraction of objects which seem to deviate 
significantly from the usual trend. 
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-1.8. Galaxies 

The second largest group of objects in the RASS-FIRST 
correlation are the 99 galaxies. We lack complete infor­
mation for all of these, and therefore limit our discussion 
to the 59 galaxies for which all fluxes and redshifts are 
available and believed to be reliable. 

Figure 15 shows the X-ray versus radio luminosity. 
Galaxies extend to lower luminosities from the quasar pop­
ulation (Fig.14), with a general trend of lower X-ray lu­
minosities at similar optical luminosities, although with 
some- overlap. The most luminous X-ray galaxy is RGB 
JI514+366. The radio position coincides with the z=2.723 
protogalaxy cB58 which would result in an extreme X-ray 

1046luminosity from the source of LO•1-2.4 keV - erg S-l. 

It appears likely that the dominant part of the X-ray emis­
sion is either from the positionally coincident cluster of 
galaxies MS 1512.4+3647 or, as proposed by Hamana et 
al. (1997), the X-ray flux from cB58 is amplified by grav­
itationallensing from the foreground cluster. 

Two other galaxies with unusually high radio 
and X-ray luminosities are RXS JI625.5+2705 (87GB 
1623+2712) and RXS JI317.3+3925 (B3 1315+396). Both 
are at high redshift indicating the galaxy classification 
could be in error. Classifications for both these sources 
come from NED, and we have no independent measure­
ment of these objects' optical spectra. RXS JI625.5+2705 
is classified by Stocke et al. (1991) as an 'AGN' and 
B3 1315+396 seems to be a genuine quasar (Vigotti et al. 
1990). Even after eliminating these three objects from con­
sideration, the galaxy l:r -Iopt as well as the lopt -lr rela­
tions do not indicate any correlation. All galaxies (with the 
exception of the above three suspicious cases) are found 
at redshifts below z =0.3. While the l:r - z as well as the 
I,. - z plots display cutoffs due to the Bux limits of the cor­
responding surveys, the optical luminosities are unaffected 
by redshift related selection effects. ' 

-1.3. BL Lacs 

A total of 71 objects are· classified as BL Lacs or as pos­
sible BL Lacs. Redshift information is available for 41 'of 
these, including 12 previously known BL Lacs. The newly 
discovered objects have generally lower X-ray and radio 
luminosities than the previously known sources. As sug­
gested in Fig. 9, the flux ratios indicate that the 'previ­
ously known' BL Lacs populate the traditional 'X-ray se­
lected' BL Lac region while the new objects belong to the 
'radio-selected BL Lac' branch and extend into the region 
of phase space traditionally occupied by galaxies. 

This transitional nature is demonstrated in Fig. 16 
where we show the distribution of the radio - to -X-ray 
spectral index, Q,.:r, ofvarious well known BL Lac samples, 
including the 'radio selected' 1 Jy BL Lacs (RBLs) and 
the 'X-ray selected' EMSS BL Lacs (XBLs). The dashed 
line represents the classical division between X-ray and 

radio-selected BL Lacs (Padovani & Giommi 1996). The 
FIRST-RASS BL Lacs (thick line) are mainly 'intermedi­
ate' objects like those of the RGB sample (Siebert et al. 
1999, Laurent-Muehleisen et al. 1999) clearly demonstrat­
ing that at least part of the previously claimed bimodality 
of the BL Lac population must be attributed to selection 
effects. The soft X-ray spectral indices are found in the 
same range as the 'classical' BL Lacs (Fig. 8 and Fig. 2 
of Brinkmann et al. 1996). The luminosities of the cur­
rent sample extend to lower values both in log(l:r) and 
10g(I,.) than the XBL population in Fig. 3a of Brinkmann 
et ala (1996), while the optical luminosity is on average 
higher than the optical luminosities of previously known 
the XBLs (Fig. 3b of Brinkmann et al. 1996). 

-1.4. AGN 

The remaining large subclass contains 117 AGN, catego­
rized as 'broad emission line AGN' ('BA' in table 1: 48 ob­
jects), 'narrow emission line AGN' (,A': 21 objects), and 
28 previously classified Seyfert galaxies ofvarious types, as 
found from NED. We also group the 20 starburst galaxies 
('H' in the tables) into the present discussion. 

The lowest X-ray luminosities (Iz < 1024 ergs-I Hz-I) 
are exhibited by the narrow­
line objects RXS J0316.0-0226, RXS J0919.0+2616, RXS 
JI204.7+3110, and RXS JI258.6+2736. These sources are 
classified in NED as galaxies, with various peculiarities 
which would justify a more detailed study. In addition, 
the Seyfert 1 galaxy RXS J 1220.1+2916 has an X-ray lu­
minosity below the lower plot boundary. The only other 
broad-line AGN with such a low X-ray luminosity in Figs. 
17 or 18 is RXS JI14O.2+2441 which is also classified as a 
'galaxy'in NED. However, all these objects show emission­
line properties which indicate AGN-activity, but their low 
luminosity undoubtedly signals a very weak nucleus. 

Another abberant group of objects are some extremely 
X-ray and radio luminous Broad-lined AGN, like RXS 
J0035.9-0912, RXS J0746.0+2226, and RXS J2228.9-0753, 
all at rather high redshifts z > 0.6. From their deduced 
absolute optical magnitudes they are borderline objects, 
still belonging to the AGN class, but with X-ray and radio 
luminosities like low luminosity radio-loud quasars. 

There are clear correlations between the X-ray and the 
radio luminosities for all classes. Interestingly the star­
bursts (UH") are narrowly confined in lz -I,. phase space 
by about an order ofmagnitude in both luminosities while 
the other groups exhibit a much larger dispersion. The X­
ray luminosity shows no dependence on optiealluminosity 
for any of the classes (Fig. 18). The narrow emission line 
sources and the Seyferts span the entire opticalluminos­
ity range between 29 ;5 log(lopt) ;5 32 whereas the broad­
line objects and the starbursts are considerably optically 
fainter and exhibit a narrow distribution of optical lu­
minosities 29 ;5 log(Iopt) ;S 30, where the luminosities are 
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given in erg S-1 Hz-I. However, the narrow-line objects 
have the on average lowest X-ray luminosities. 

4.5. Unclassified sources 

Nearly half of the objects in the sample are presently spec­
troscopically unclassified. The obvious reason for this can 
be seen immediately in Fig. 19, where we plot the E­
magnitude versus the logarithm of the 1.4 GHz flux for 
all objects. Open circles are classified sources, solid cir­
cles are unclassified. Most of the unclassified objects are 
at faint optical magnitudes, directly indicating a selection 
bias. Some unclassified objects are rather bright: in most 
cases they are confused regions requiring a detailed iden­
tification effort or the positions are close to bright stars, 
complicating spectroscopic observations. 

Interestingly, the flux ratios (Fig. 10) show that most 
of the unclassified objects belong to the region of phase 
space typically populated by BL Lacs. These objects' av­
erage X-ray spectral indices are also similar to those ex­
hibited by BL Lacs. The large dispersion, however, indi­
cates a mixture of object classifications. Finally, a certain 
number of the formally 'classified' objects must strictly be 
regarded as 'unclassified', for example, galaxies that might 
be members of clusters or objects classified as 'galaxies' 
purely by their appearance on optical plates, without spec­
troscopic confirmation. 

5. Conclusions 

We have presented the broad band properties of a sam­
ple of 843 radio emitting X-ray sources, obtained from 
a correlation of the FIRST 1.4 GHz survey and ROSAT 
All-Sky Survey. About half of the sources remain to be 
spectroscopically classified. The other half have been clas­
sified previously, many as part of independent followup 
FIRST programs or with data obtained specifically for 
this project. 

The largest class of objects are quasars. Due to the low 
limiting radio flux of "" 1 mJy of the FIRST survey, the 
radio-Ioudnesses of the sources ranges from classical radio­
loud to radio-quiet objects. No bimodality is found in the 
distribution of R, indicating that the previously observed 
sharp boundary between radio-loud and -quiet objects is 
related to the higher flux limits of previous radio surveys. 

The X-ray luminosity. correlates with both the opti­
cal and the radio luminosities. Interestingly, the radio­
quiet subclass exhibits a good linear correlation between 
log(lz) and log(lr)' even though the radio-emission of 
these objects is typically a factor of 500 weaker than it 
is in radio-loud quasars. This indicates a common origin 
of the emission from the compact cores of the quasars. 
This direct correlation is found in 'classical' radio-loud 
quasars only for objects with very high core dominances 
(B97). It therefore seems plausible that these intermedi­
ate, radio-emitting (but radio-quiet) quasars are objects 

where we see the radio emission only because of a favor­
able orientation of the jets to the line of sight and a corre­
sponding Doppler boosting. 'Classical' radio-quiet quasars 
might also have radio-emission connected with their X-ray 
emission, but their unfavorable orientation makes their ra­
dio fluxes undetectable (see also Falcke et al. 1995). A 
clarification of these questions might come from the mea­
surement of the radio spectral slopes of these objects as 
classical radio-loud core-dominant quasars usually are flat 
spectrum objects while radio-quiet quasars generally have 
steep spectral indices (Kukula et a. 1998). 

The 71 BL Lacs (23 previously known and 48 newly 
classified) are mostly 'intermediate' between the HBL 
and LBL subclasses, again indicating that the previously 
claimed bimodality was an artifact of the considerably 
higher flux limits characteristic of earlier surveys. Inter­
estingly, in terms of their luminosities, the newly classified 
objects constitute a low-luminosity extension (in both ra­
dio and X-ray) to the XBL class (see Fig. 3a of Brinkmann 
et al. 1996). 

The galaxies and low-luminosity AGN constitute 
rather inhomogeneous samples. In a limited number of 
cases, the identifications appear questionable or, at least, 
insufficiently detailed. Some of the galaxies may reside in 
X-ray luminous clusters, artificially enhancing their re­
ported X-ray luminosities, while others appear to legiti­
mately produce X-ray luminosities that border on that of 
quasars. Broad emission line AGN show the highest radio 
luminosities and have, like Seyferts, the highest X-ray lu­
minosities; narrow emission line AGN are most prominent 
at optical luminosities. 

More than 400 objects remain unclassified. As these 
typically populate the regions of fainter optical fluxes, 
spectroscopy represents a cumbersome task. Their broad­
band properties indicate that many of them are BL Lacs. 

The ROSAT - FIRST sample indicates that there is 
a smooth transition from radio-quiet to radio-loud AGN 
of various types. These new objects, many at the faintest 
fluxes measured so far for their individual classes, often 
have properties deviating from the bulk properties of their 
class, indicating the transition to the other, less luminous 
types of objects. 
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Table 2: ROSAT sources with multiple FIRST matches 

ROSAT Name 

(1) 

Fx 
(10-12erg s- l cm-2) 

(2) 

Type 

(3) 

z 

(4) 

LlXR 

(II) 
(5) 

FIRST Position 
(J2000) 

(6) 

Fr 
(mJy) 

(7) 

RXSJ0003. 7 -1108 0.36±0.17 
6 0003 45.11 -11 08 24.8 204.20 

13 0003 45.33 -11 08 14.3 106.88 

RXSJOO17.6-0051 0.75±0.27 
22 00 17 39.34 -00 52 12.2 1.09 
58 00 17 37.60 -00 52 42.3 5.35 

RXSJ0026.5-0842 1.31±0.35 QSO ... 
20 00 26 31.30 -08 42 34.7 83.33 
29 002631.88 -0842 39.2 198.32 

RXSJ0026.9-0901 0.96±0.32 
22 00 26 57.52 -09 01 57.3 13.27 
39 00 26 56.17 -09 01 00.9 4.47 

RXSJ0028.4-0027 1.31±0.28 
36 0028 25.89 -0027 34.1 6.34 
40 00 28 25.90 -00 27 25.7 6.36 
48 00 28 25.82 -00 27 15.4 4.36 
56 00 28 24.74 -0027 25.1 14.92 
59 00 28 24.41 -00 27 29.3 177.68 

RXSJ0029.0-0 113 0.43±0.18 G 
12 00 29 01.01 -01 13 41:7 266.25 
20 00 29 01.59 -01 13 52.3 1.07 
28 00 29 01.79 -01 13 30.6 1.50 

RXSJ0030.8+0102 0.28±0.10 
50 00 30 52.33 +01 01 48.4 9.21 
60 0030 52.77 +01 01 39.6 5.57 

RXSJ0034.3+0 118 0.75±0.25 
8 00 34 19.19 +01 18 35.8 2.31 

29 00 34 19.76 +01 18 06.8 159.32 
51 00 34 18.70 +0119 24.2 32.51 

RXSJ0038.3-0207 1.73±0.28 G 0.2196 
6 00 38 20.41 -02 07 37.2 824.08 
7 00 38 20.06 -02 07 33.1 254.10 

16 0038 20.93 -020746.7 761.50 
19 00 38 21.78 -020728.0 9.94 

RXSJ0040.2+0126 1.04±0.30 
12 00 40 15.37 +01 26 25.2 1.34 
21 00 40 14.91 +01 26 45.5 1.18 
21 00 40 15.56 +01 26 40.5 2.26 
42 0040 13.51 +01 25 46.4 131.13 
54 00 40 12.60 +01 25 40.5 5.84 

RXSJ0045.2-0151 0.67±0.26 

46 00 45 12.43 -01 52 32.4 3.90 
53 0045 10.18 -01 52 13.5 1.02 

continued on next page 





ROSAT Name Fx Type z ~XR FIRST Position Fr 
(10-12erg s-lcm-2) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ0129.2-0829 0.48±0.20 
9 01 29 12.50 -08 29 25.3 3.48 

58 01 29 10.03 -08 28 51.5 20.61 

RXSJOI30.1-1019 0.33±0.16 
23 01 30 08.91 -10 19 07.4 53.72 
31 01 30 09.44 -10 19 07.4 7.94 

RXSJOI33.8+0113 1.38±0.31 
12 01 33 52.73 +01 13 43.6 8.53 
34 01 33 54.19 +01 13 10.6 7.42 
37 01 33 53.98 +01 13 06.5 15.69 

RXSJ0136.1-0957 0.95±0.25 
6 01 36 06.36 -09 57 11.4 9.57 

29 01 36 06.14 -09 56 48.1 18.92 
35 01 36 05.84 -09 56 42.7 17.72 

RXSJ0137.2-0911 6.08±0.54 G 
9 01 37 14.97 -09 11 55.1 5.03 

11 01 37 15.45 -09 11 55.6 8.27 
17 01 37 15.08 -09 12 03.1 10.12 
16 01 37 16.21 -09 11 49.4 9.92 

RXSJ0137.7-0211 0.42±0.18 
10 01 37 45.65 -02 11 09.4 4.15 
12 01 3745.97 -02 1119.0 3.79 
26 01 37 44.89 -02 10 52.7 46.66 

RXSJ0138.1-0145 0.34±0.16 
8 01 38 08.09 -01 45 18.8 177.99 

16 01 38 07.42 -01 45 22.6 75.20 

RXSJOI40.9+0010 0.62±0.30 
25 01 40 57.41 +00 10 54.0 1.99 
46 01 40 57.86 +00 09 48.2 1.10 
58 01 40 56.45 +00 11 23.7 5.37 

RXSJ0141.4-0928 0.61±0.18 B >0.501 
19 01 41 25.82 -09 28 43.7 493.21 
34 01 41 28.79 -09 29 16.0 6.26 
47 0141 27.81 -09 29 42.1 5.39 

RXSJOI46.7-0040 2.75±0.40 BA 0.080 
11 01 46 44.88 -00 40 42.6 1.09 
28 0146 47.32 -0040 27.8 1.39 

RXSJOI47.6-0937 0.31±0.14 
14 01 47 34.14 -09 36 57.0 92.92 
17 01 47 34.86 -09 36 47.9 5.27 

RXSJO151.0-0034 1.16±0.26 

2 01 51 05.85 -00 34 26.0 1.75 
continued on next page 



ROSAT Name Fx Type z D.xR FIRST Position Fr 
(10-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

44 01 51 04.11 -00 33 50.3 1.16 
54 01 51 04.19 -00 33 38.4 17.47 

RXSJ0152.6-0758 0.59±0.26 
15 01 52 38.93 -07 58 48.0 18.05 
31 01 52 39.35 -07 59 12.5 5.52 
45 01 52 39.79 -07 59 25.7 2.06 
52 01 52 39.96 -07 59 32.0 3.37 

RXSJ0153.5-0118 2.65±0.40 
42 01 53 35.01 -01 18 26.3 3.88 
51 01 53 34.32 -01 18 07.5 54.41 

RXSJ0159.8-0849 2.62±0.36 
12 01 59 49.35 -08 49 58.9 30.10 
44 01 59 49.34 -08 49 05.8 1.28 

RXSJ0201.7-0211 5.01±0.51 CI 0.196 
19 02 01 43.12 -02 11 48.0 11.86 
35 02 01 46.55 -02 11 58.2 28.15 
54 02 01 47.78 -02 11 52.8 14.74 

RXSJ0202.2-0107 1.06±0.27 CI 0.04276 
24 02 02 15.94 -01 0743.7 2.50 
42 02 02 17.24 -01 07 40.0 3.85 

RXSJ0202.6+0003 0.51±0.19 
30 02 02 34.30 +00 03 12.8 9.54 
31 02 02 34.33 +00 03 01.8 39.27 
45 02 02 34.45 +00 02 34.4 49.10 

RXSJ0209.5-0737 0.72±0.22 
18 0209 31.41 -07 36 49.7 39.32 
30 02 09 31.01 -07 36 37.2 137.97 

RXSJ0213.7-0256 1.11±0.27 G 0.357 
8 02 13 46.91 -02 56 27.5 18.42 

15 02 13 47.01 -02 5649.8 118.05 
19 02 1347.11 -02 56 17.4 59.97 

RXSJ0215.1-0702 0.54±0.21 
8 02 15 07.96 -070202.5 123.14 

14 02 15 07.60 -0702 08.7 102.43 

RXSJ0215.7-0223 0.47±0.19 
15 02 15 42.02 -02 22 57.0 359.16 
29 02 15 41.93 -02 22 40.4 33.92 

RXSJ0225.1-0035 1.42±0.40 QSO 0.687 
5 02 25 08.32 -00 35 30.0 812.90 
8 0225 07.55 -00 35 34.7 220.49 

23 02 25 06.49 -00 35 35.5 1.75 
44 02 25 10.91 -00 35 21. 7 1.17 
50 02 25 05.83 -00 34 52.1 1.34 

continued on next page 



ROSAT Name Fx Type z AXR FIRST Position Fr 
(10- 12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

60 02 25 06.12 -00 34 37.0 1.32 

RXSJ0228.4-0455 1.05±0.28 
47 02 18 26.96 -04 54 50.2 10.92 
48 02 18 27.33 -04 54 37.2 28.74 

RXSJ0234.6-0847 24.9±1.36 G 0.0431 
3 02 34 37.85 -08 47 16.2 4.80 

21 02 34 36.54 -08 47 16.6 1.02 

RXSJ0241.0-0815 0.68±0.35 A 0.005 
4 02 41 05.45 -08 15 38.3 1.08 

20 02 41 05.63 -08 15 23.0 25.37 
22 0241 04.81 -08 15 20.8 967.94 

RXSJ0242.6-0000 3.88±2.05 A 0.00379 
2 02 42 40.76 -00 00 46.5 2308.48 
9 02 42 41.51 -00 00 45.5 6.12 

45 02 42 43.87 -00 00 37.9 4.52 
47 02 42 37.89 -00 01 00.5 2.20 
54 02 42 44.52 -00 00 48.4 2.13 
55 02 42 42.06 +00 00 05.5 2.73 

RXSJ0248.9+0010 0.71±0.34 
38 02 48 54.80 +00 10 55.4 38.32 
45 0248 54.71 +00 1033.4 2.27 

RXSJ0250.8+0002 0.79±0.43 QSO 0.766 
4 02 50 48.69 +00 02 08.0 12.62 
5 02 50 49.12 +00 02 10.1 24.22 

12 02 50 48.12 +00 02 02.9 53.07 

RXSJ0303.2-0015 1.35±0.54 QSO 0.693 
16 03 03 13.06 -00 14 59.5 619.42 
21 03 03 11.04 -00 15 07.4 4.44 
30 03 03 12.12 -00 15 42.3 1.34 
39 03 03 09.83 -00 15 12.6 1.85 
40 03 03 13.37 -00 14 35.4 1.81 
40 03 03 15.07 -00 15 16.0 1.20 
40 03 03 09.82 -00 15 02.2 1.71 
43 03 03 14.98 -00 14 52.3 3.42 
44 03 03 14.21 -00 1437.2 1.11 
49 030309.14 -00 15 10.7 1.54 
50 03 03 14.05 -00 14 29.4 1.99 
51 03 03 15.64 -00 14 55.7 2.39 

RXSJ0315.8+0107 0.59±0.24 
3 03 15 53.62 +01 08 02.1 1.38 

18 03 15 55.01 +01 07 55.9 67.63 

RXSJ0721.5+2742 0.39±0.22 A 0.064 
4 07 21 32.05 +27 42 12.9 87.23 
7 07 21 31.46 +27 42 21.3 3.66 

20 07 21 31.05 +274232.4 1.05 
continued on next page 



ROSAT Name Fx Type z .6. xR FIRST Position Fr 
(10-12erg s- l c'm-2 ) (II) (J2000) (mJy) 

(1 ) (2) (3) (4) (5) (6) (7) 

24 0721 32.83 +2741 55.7 2.63 
41 07 21 30.38 +27 42 51.9 22.93 

RXSJ0726.3+3019 0.55±0.23 
16 07 26 23.74 +30 20 02.9 23.67 
18 07 26 24.03 +30 19 57.4 16.69 
22 07 26 24.40 +30 19 52.0 14.24 

RXSJ0726.8+3102 2.39±0.43 G 0.188 
6 07 26 49.99 +31 02 03.6 25.18 
7 07 26 49.72 +31 02 08.1 11.33 

17 07 26 48.99 +31 02 05.5 4.94 
53 07 26 49.42 +31 01 15.8 17.15 

RXSJ0729.1+2530 O.72±0.27 
24 0729 06.69 +25 30 28.8 8.29 
33 07 29 05.74 +25 30 34.2 93.93 
42 07 29 04.87 +25 30 41.3 7.18 

RXSJ0729.7+2749 0.40±0.20 G 0.086 
42 07 29 47.79 +2749 47.3 1.61 
45 0729 46.55 +2749 49.3 1.45 
45 072948.98 +274944.9 4.92 
59 07 29 50.47 +27 49 47.4 5.41 

RXSJ0731.8+ 2804 4.88±0.52 
10 07 31 52.74 +28 04 32.6 47.41 
55 07 31 56.18 +28 04 45.2 2.56 

RXSJ0732.0+3005 0.77±0.25 
15 07 32 01.20 +30 05 36.0 3.95 
22 07 32 00.42 +3005 44.4 12.00 
30 07 32 03.25 +30 05 19.4 5.27 
33 07 31 59.62 +30 05 51.7 11.96 

RXSJ0743.7+2328 0.57±0.21 QSO 0.770 
11 07 43 45.05 +23 28 41.2 107.82 
22 0743 44.53 +2328 28.8 22.25 

RXSJ0745.1+3312 0.77±0.26 G 
15 07 45 04.97 +33 12 47.2 31.08 
23 07 45 04.81 +33 13 01.2 45.41 

RXSJ0745.6+3142 2.83±0.53 QSO/CI 0.46108,0.1917 
9 07 45 41.66 +31 42 56.5 614.67 

18 07 45 40.62 +31 43 06.5 12.62 
52 0745 44.84 +31 42 25.9 51.72 
56 07 45 37.95 +31 43 26.9 40.94 
59 07 45 38.06 +31 43 33.2 13.77 

RXSJ0745.8+3558 0.60±0.23 BA 0.272 
21 07 45 53.75 +35 57 58.6 9.84 
37 07 45 56.13 +35 58 13.9 132.01 

continued on next page 



ROSAT Name FJ: Type z .6.xR FIRST Position Fr 
(l0-12erg s- l crn-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ0745.9+3313 0.84±0.27 QSO 0.610 
17 07 45 59.31 +33 13 34.5 98.52 
41 07 45 57.72 +33 12 40.0 1.05 

RXSJ0753.4+3350 0.84±0.28 QSO 2.07 
7 07 53 28.94 +33 50 44.5 10.43 

12 07 53 27.78 +33 50 53.5 17.31 
22 07 53 27.01 +33 50 56.8 43.43 

RXSJ0756.9+2919 0.57±0.21 B? 0.067 
18 07 56 52.81 +29 19 42.3 1.42 
24 07 56 55.78 +29 1949.5 1.07 

IL~SJ0757 .9+3920 2.02±0.39 QSO 0.096 
9 07 58 00.05 +39 20 29.1 10.80 

40 07 58 03.04 +39 20 46.0 16.02 

RXSJ0758.4+3747 0.68±0.23 G 0.04333 
10 07 58 28.16 +37 47 11.4 198.59 
14 07 58 26.31 +37 47 21.0 5.77 
16 07 58 28.55 +37 4709.7 14.76 
50 07 58 24.15 +37 47 46.3 2.59 
60 07 58 32.06 +37 46 53.9 7.74 

RXSJ0801.3+3449 0.50±0.21 CI 0.1495 
12 08 01 23.12 +34 49 01.6 8.78 
17 0801 23.53 +344900.8 1.54 

RXSJ0804.2+4232 0.44±0.19 
48 08 04 14.24 +42 33 45.6 3.15 
48 08 04 15.27 +42 33 41.5 3.02 

RXSJ0808.0+3819 0.53±0.21 
34 0808 04.42 +38 2001.2 1.09 
43 08 07 59.51 +38 19 49.3 1.82 

RXSJ0809.6+3455 8.03±0.92 B? 
9 08 09 38.87 +34 55 37.1 149.79 

18 08 09 39.11 +34 55 27.7 10.23 
38 08 Q9 38.31 +34 55 06.2 1.91 
42 08 09 38.57 +34 56 26.4 1.08 

RXSJ0810.1+3517 2.31±0.56 CI 0.0843 
41 08 10 08.30 +35 16 47.7 1.83 
51 08 10 07.45 +35 16 44.9 1.18 

RXSJ0810.3+4216 3.49±0.54 
36 08 10 23.56 +42 1631.1 3.65 
40 08 10 23.00 +42 16 21.8 3.35 

RXSJ081 1.0+3558 0.94±0.36 

40 08 11 03.93 +35 59 05.1 13.83 
49 08 11 04.55 +35 59 11.7 17.38 
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ROBAT Name Fx Type z LlXR FIRST Position Fr 
(lO-12erg S-l cm-2) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ0812.3+3827 0.64±0.28 
4 08 12 22.44 +38 27 54.3 3.55 

11 08 12 21.55 +38 28 03.2 1.65 
16 08 12 23.26 +38 27 44.9 1.73 

RXSJ0819.2+2641 0.61±0.27 
17 08 19 16.96 +2641 57.7 61.15 
17 08 19 16.49 +26 42 03.2 67.35 

RXSJ0820.3+3630 0.83±0.28 
45 08 20 19.42 +36 30 08.5 3.43 
46 08 20 20.35 +3630 05.0 13.54 
53 08 20 17.80 +36 30 12.0 6.39 

RXSJ0824.9+3916 2.04±0.41 QSO 1.216 
8 08 24 55.48 +39 16 41.8 1403.96 

41 08 24 57.66 +39 17 22.1 3.25 
41 - 08 24 59.50 +39 1642.5 3.77 

RXSJ0825.9+4014 1.22±0.31 
22 08 25 56.37 +40 13 44.8 20.21 
35 08 25 55.28 +40 13 32.5 14.45 

RXSJ0827.2+4128 5.17±0.52 
51 08 27 09.59 +41 28 05.3 4.49 
52 08 27 10.21 +41 27 54.7- 1.25 

RXSJ0830.2+3213 0.42±0.19 
40 08 30 10.46 +32 13 52.4 1.64 
51 08 30 16.11 +32 13 13.4 3.23 

RXSJ0830.8+2410 2.53±0.49 QSO 0.94 (2.046?) 
10 08 30 52.08 +24 10 59.9 835.48 
19 08 30 51.52 +24 11 12.5 1.52 
27 08 30 52.81 +24 11 14.0 1.66 
47 08 30 48.10 +24 10 57.6 1.12 

RXSJ0836.6+4126 1.38±0.39 QSO 1.30 
22 08 36 36.89 +41 25 54.9 424.23 
38 08 36 40.91 +41 25 43.9 1.03 

RXSJ0837.6+2454 0.59±0.27 QSO 1.122 
5 08 37 40.75 +24 54 11.9 18.99 

10 08 37 40.26 +24 54 23.0 422.63 

RXSJ0846.9+2457 1.16±0.37 CI 
28 08 46 55.21 +24 57 06.2 3.93 
45 08 46 56.52 +24 56 43.2 14.06 

G 0.067 
27 08 47 59.05 +31 4708.7 21.68 
51 08 47 58.54 +31 47 33.4 2.87 
55 0847 59.70 +31 45 53.7 3.02 
57 08 48 01.42 +31 45 52.1 8.12 

RXSJ0848.0+3146 0.92±0.31 
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ROSAT Name Fx Type z ~XR FIRST Position Fr 
(10-12erg s-lcm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

59 084800.44 +31 4549.3 7.55 

RXSJ0850.1+3604 2.32±0.40 
19 OS 50 12.82 +36 04 21.6 4.42 
2S OS 50 13.51 +3604 21.8 3.92 
43 OS 50 07.77 +360430.2 1.38 
43 OS 50 OS.45 +360449.1 3.77 
46 OS 5007.52 +3604 12.3 3.47 
48 OS 50 07.49 +3604 05.S 3.69 

RXSJOS50.4+3746 0.34±0.16 G 0.407 
9 OS 50 25.15 +3746 50.6 38.61 

14 08 50 24.75 +37 47 10.3 136.28 

RXSJ0854.9+3021 0.92±0.28 
IS OS 55 00.2S +30 21 06.7 2.10 
29 OS 55 00.62 +30 20 57.0 2.94 
32 085459.49 +30 204S.6 2.27 
38 OS 54 5S.67 +30 20 42.7 1.36 

RXSJOS55.9+3713 0.S9±0.30 
11 OS 55 56.17 +37 1342.5 13.32 
15 OS 55 57.64 +37 14 00.3 2.68 
32 OS 55 54.65 +37 13 31.5 20.60 
46 08 56 00.86 +37 1345.8 2.21 

RXSJOS56.1+3755 1.76±0.42 
55 OS 56 10.69 +37 55 10.7 4.12 
5S 08 56 10.32 +37 55 04.0 3.66 

RXSJOS57.6+3404 0.70±0.27 
3 OS 57 41.30 +34 04 07.4 825.98 

30 OS 57 3S.83 +34 04 04.4 404.08 

RXSJ0903.4+3750 12.0±0.98 
4 090327.03 +37 5029.5 1.67 

27 09 03 24.57 +37 50 2S.6 1.07 

RXSJ0905.6+3921 0.44±0.20 
24 090537.75 +39 2040.2 1.39 
43 09 05 39.03 +39 20 2S.1 3.99 

RXSJ0908.5+4150 0.87±0.29 
13 09 08 35.77 +41 50 46.1 153.S1 
51 09 08 39.38 +41 50 44.0 1.39 

RXSJ0909.9+3105 5.85±0.53 B 0.272 
2 09 09 53.76 +31 05 58.2 24.99 
8 09 09 53.35 +31 06 03.2 62.38 

RXSJ0910.6+3329 2.37±0.36 B 
5 09 10 37.06 +33 29 24.5 102.94 

22 09 10 38.41 +33 29 04.6 1.02 
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ROSAT Name Fx Type z ~XR FIRST Position Fr 
(10-12erg 8-1 c-m-2 ) (11) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ0913.2+3658 1.79±0.29 
6 09 13 13.74 +36 58 17.4 1.09 

44 09 13 10.48 +36 57 46.1 7.62 

RXSJ0913.7+4056 1.71±0.33 
2 09 13 45.87 +40 56 19.6 1.67 

10 09 13 45.47 +40 56 28.5 6.88 
19 09 13 45.08 +40 56 36.7 4.60 

RXSJ0918.9+2325 0.66±0.24 QSO 0.69 
7 09 18 58.15 +23 25 55.4 26.70 

41 09 1855.78 +23 26 20.5 1.93 
50 09 18 55.25 +23 26 26.0 5.12 

RXSJ0919.0+4016 0.57±0.18 
11 09 19 03.86 +40 16 57.4 1.50 
48 09 19 05.87 +40 16 09.2 1.10 

RXSJ0922.9+2453 0.51±0.19 
5 09 22 56.47 +24 53 23.8 8.99 

44 09 22 59.06 +24 53 56.4 55.74 

RXSJ0925.8+3612 0.46±0.15 
6 09 25 51.83 +36 12 35.6 205.81 

33 09 25 50.21 +36 13 06.4 1.08 

RXSJ0927.8+3430 0.51±0.19 
30 09 27 51.11 +34 31 03.5 6.13 
52 09 27 46.90 +34 30 12.8 1.30 

RXSJ0932.1 +3630 0.65±0.19 
9 09 32 09.60 +36 30 02.9 29.71 

27 09 32 08.52 +36 30 29.2 1.75 

RXSJ0934.0+3542 0.43±0.15 QSO 1.09 
29 09 34 07.63 +35 42 48.6 14.18 
30 09 34 07.31 +35 42 38.2 3.87 

RXSJ0936.0+3207 0.58±0.16 QSO 1.15 
11 09 3603.70 +32 0740.4 3.81 
21 09 36 03.89 +32 0709.3 27.45 

RXSJ0936.2+2624 0.60±0.20 QSO 0.748 
12 09 36 14.23 +26 2408.5 66.45 
13 09 36 13.54 +26 24 16.0 2.29 
29 09 36 12.51 +26 24 30.9 2.55 
41 09 36 11.75 +26 24 38.6 7.71 

RXSJ0936.6+2725 0.16±0.080 
32 09 3636.41 +27 25 36.2 245.24 
42 09 36 35.73 +27 25 58.3 12.48 

RXSJ0941.0+2948 0.78±0.20 
15 09 41 01.74 +29 48 31.9 3.07 
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ROSAT Name 

(1) 

Fx 
(10-12erg s-lcm-2) 

(2) 

Type 

(3) 

z 

(4) 

LlXR 

(,,) 
(5) 

FIRST Position 
(J2000) 

(6) 

Fr 
(mJy) 

(7) 

42 
46 

09 40 59.07 
09 41 02.91 

+2949 06.3 
+2948 02.1 

2.48 
2.28 

RXSJ0941.0+3854 1.59±0.26 QSO 0.616 
15 09 41 04.47 +38 53 45.9 41.28 
21 09 41 02.41 +38 54 09.3 108.36 
22 09 41 05.06 +38 53 42.1 62.36 
31 09 41 05.46 +38 53 34.0 76.82 

RXSJ0942.5+ 2336 0.64±0.19 
2 09 42 31.79 +23 36 13.8 52.49 

10 09 42 31.42 +23 36 06.3 57.61 

RXSJ0944.3+ 2332 0.43±0.18 QSO 0.99 
47 09 44 21.15 +23 31 49.1 19.96 
50 09 44 20.88 +23 31 41.3 21.21 
54 09 44 19.63 +23 31 27.0 1.11 
60 09 44 18.88 +23 31 20.0 11.16 

RXSJ0945.1 +3900 0.46±0.16 
31 09 45 07.21 +39 00 20.2 13.42 
48 09 45 05.72 +39 00 35.6 3.51 

RXSJ0945.4+3521 0.42±0.14 A 0.207 
15 09 45 25.88 +35 21 03.5 140.45 
51 09 45 23.37 +35 21 59.8 1.18 

RXSJ0945.6+3535 0.27±0.11 QSO 1.128 
10 09 45 38.10 +35 34 55.0 216.81 
10 0945 37.80 +35 35 01.7 26.22 

RXSJ0948.9+4039 0.45±0.15 QSO 1.252 
16 0948 57.12 +4040 13.5 1.93 
19 09 48 55.36 +40 39 44.7 1439.97 

RXSJ0952.1 +2352 0.44±0.17 QSO 0.96 
15 09 52 06.38 +23 52 45.3 32.49 
40 09 52 04.99 +23 52 29.5 5.97 
50 09 52 08.85 +23 53 38.8 6.47 

RXSJ0953.4+ 2248 0.59±0.22 Cl 
26 09 53 27.25 +22 48 29.1 7.12 
30 09 53 26.51 +22 48 29.4 1.36 

RXSJ0953.5+3917 0.45±0.16 QSO 0.919 
5 09 53 31.66 +39 17 29.7 4.97 

45 09 53 28.05 +39 17 22.0 1.17 

RXSJ0953.8+3853 0.26±0.11 
23 09 53 52.44 +38 53 26.8 3.00 
24 09 53 50.15 +38 54 03.5 3.66 

RXSJ0954.4+30 19 0.71±0.20 

5 09 54 27.83 +30 19 13.2 23.11 
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ROSAT Name 

(1) 

Fx 
(10-12erg s- l cm-2 ) 

(2) 

Type 

(3) 

z 

(4) 

6.xR 
(II) 
(5) 

FIRST Position 
(J2000) 

(6) 

Fr 
(mJy) 

(7) 

40 09 54 27.51 +30 19 57.3 41.56 

RXSJ0956.8+2515 0.90±0.23 QSO 0.712 
8 

19 
27 

09 56 49.87 
09 56 51.28 
09 56 47.95 

+25 15 16.0 
+25 15 09.9 
+25 15 14.3 

1041.77 
2.30 
1.53 

RXSJ0957.1 + 2433 2.71±Oo4O 
9 

12 
09 57 OS.11 
09 57 07.22 

+24 33 28.0 
+24 33 16.1 

5.40 
1.01 

RXSJ1000.3+2233 0.92±0.27 QSO 0.418 
9 

24 
10 00 22.67 
10 00 21.34 

+22 33 34.4 
+22 33 07.7 

157.05 
300.05 

RXSJ1004. 7+2225 1.06±0.29 QSO 0.974 
20 
31 
46 

10 04 45.75 
10 04 45.56 
10 04 45.79 

+22 25 1904 
+22 24 51.1 
+22 25 55.7 

33.93 
144.65 
191.99 

RXSJ1006.1+3236 0.51±0.16 
4 

11 
19 

10 06 07.35 
1006 07.70 
10 06 OS.18 

+32 36 31.1 
+32 36 26.2 
+32 36 20.0 

158~39 
132.64 
97.53 

RXSJI006.7+2701 0.65±0.22 
2 

32 
10 06 42.91 
10 06 42.63 

+27 01 49.1 
+27 01 15.3 

7.29 
13.S3 

RXSJI0I0.0+3003 2.08±0.34 QSO 0.260 
20 
44 
54 

10 10 00.71 
10 09 59.81 
1009 59.11 

+30 03 21.5 
+30 04 OS.2 
+30 04 13.5 

1.54 
1.68 
1.59 

RXSJI010.4+4132 3.09±0.31 QSO 0.6123 
5 
S 

24 

10 10 27.52 
10 10 27.75 
10 10 27.31 

+41 32 38.9 
+41 32 50.2 
+41 32 19.4 

258.74 
73.60 

900.57 

RXSJI012.2+2312 0.61±0.21 
3S 
38 

10 12 16.41 
10 12 14.20 

+23 12 14.6 
+23 13 OS.2 

178.13 
1.65 

RXSJI012.4+2613 0.84±0.23 
6 

34 
10 12 26.40 
10 12 2S.47 

+26 13 30.4 
+26 13 12.6 

24.81 
1.85 

RXSJI012.9+3932 0.81±0.19 G 
9 

57 
10 12 5S.37 
10 13 02.59 

+39 32 39.0 
+39 32 3S.9 

20.97 
1.08 

RXSJI014.7+2301 0.92±0.24 QSO 0.565 
14 
16 

10 14 47.09 +23 01 16.4 673.56 
10 14 47.12 +23 01 05.4 143.03 

~-
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ROSAT Name Fx Type z ~XR FIRST Position Fr 
(l0-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

36 10 14 45.54 +23 01 48.4 1.08 

RXSJ1017.8+2732 1.70±0.30 QSO? 0.469 
9 10 1748.70 +27 31 58.8 147.33 

12 10 17 50.02 +27 32 08.9 844.36 

RXSJI018.1+3542 0.46±0.16 QSO 1.226 
9 10 18 10.99 +35 42 39.7 571.31 

25 10 18 12.35 +35 42 44.0 7.10 
32 10 18 07.87 +35 42 38.5 1.60 

RXSJ1018.4+3805 1.20±0.22 BA 0.380 
11 10 18 27.27 +38 05 43.5 5.58 
14 10 18 25.44 +38 05 32.6 32.69 
32 10 18 24.56 +38 05 18.3 5.39 
39 10 18 24.31 +38 05 10.6 17.03 

RXSJ1023.2+3605 0.36±0.13 
32 10 23 16.07 +36 04 47.4 2.78 
44 10 23 15.76 +36 04 35.6 19.71 

RXSJ1024.9+2800 0.25±0.12 G 0.0214 
11 10 24 56.95 +28 00 31.0 16.62 
53 10 24 59.31 +28 01 26.1 13.37 

RXSJ1029.2+2623 0.60±0.17 
9 10 29 12.49 +26 23 31. 7 4.20 

32 10 29 14.34 +26 23 39.1 1.01 

RXS.J1030.9+3103 7.04±0.51 BA 0.1782 
4 10 30 59.01 +31 03 02.0 57.04 

11 10 30 59.10 +31 02 55.7 58.74 
24 10 30 59.44 +31 02 42.5 9.52 

RXSJ1031.7+3503 6.88±0.55 Cl 0.1259 
8 10 31 43.69 +35 03 03.9 1.04 

48 10 31 41.79 +35 02 31.8 10.06 

RXSJ1032.2+2756 0.49±0.15 
18 10 32 14.04 +27 56 01.6 34.39 
33 10 32 13.88 +27 56 51.9 1.91 
40 10 32 15.80 +27 56 48.2 1.04 
42 10 32 13.95 +27 5700.8 3.91 

RXSJ1032.2+4016 0.75±0.17 Cl 0.0799 
10 10 32 13.97 +40 16 16.4 5.09 
60 10 32 19.51 +40 15 58.0 1.16 

RXSJ1032.5+3159 0.33±0.13 
16 10 32 33.48 +31 59 14.8 3.42 
35 10 32 29.50 +31 59 24.9 1.14 

RXSJ1033.0+3430 0.43±0.16 

31 10 33 04.77 +34 31 29.9 57.75 
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ROSAT Name Fx Type z .o.XR FIRST Position Fr 
(10-12erg s- l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

37 
37 

RXSJ1034.9+3911 0.36±0.15 
6 

34 

RXSJ1035.1+3406 0.39±0.15 QSO 0.679 
8 
9 

21 
22 
23 

RXSJ1035.9+2853 0.81±0.21 
48 
52 

RXSJI036.0+4125 0.23±0.10 
6 

42 

RXSJI040. 7+3957 7.20±0.52 QSO leI 0.1386 
5 

11 

RXSJI043.5+3432 0.62±0.18 
16 
56 

RXSJI046.3+3427 0.51±0.17 
18 
55 
57 

RXSJI051.0+4019 0.80±0.18 
2 

12 

RXSJI052.4+3729 0.50±0.17 
9 

12 
16 
49 
56 

RXSJI055.3+3727 0.77±0.21 
9 

20 
24 
34 
36 

10 33 04.96 +34 31 35.4 56.93 
10 33 05.79 +34 31 32.5 1.14 

10 34 55.93 +39 11 06.4 5.45 
10 34 55.98 +39 10 28.0 7.25 

10 35 11.67 +34 06 25.1 34.87 
10 35 11.81 +34 06 10.5 5.34 
10 35 11.46 +34 06 39.5 36.58 
10 35 11.58 +34 05 56.5 6.64 
10 35 10.62 +34 05 57.3 2.09 

10 35 53.93 +28 53 17.9 1.91 
10 35 59.85 +28 54 16.4 1.18 

10 36 04.73 +41 25 17.2 1.44 
10 36 06.02 +41 26 02.1 5.58 

104043.33 +39 57 03.5 8.22 
10 40 44.48 +39 57 12.0 5.72 

10 43 34.82 +34 32 32.1 78.88 
104332.20 +34 33 29.8 1.13 

10 46 20.19 +34 27 08.3 35.95 
104625.19 +34 27 44.2 1.03 
1046 16.93 +34 27 46.7 1.04 

10 51 05.35 +40 19 59.6 1.47 
10 51 04.75 +40 19 51.4 1.15 

10 52 23.38 +37 29 54.7 2.92 
10 52 24.10 +37 30 04.4 2.54 
10 52 23.07 +37 29 41.2 1.73 
10 52 21.24 +37 29 16.3 9.30 
10 52 20.61 +37 29 14.7 3.28 

10 55 21.22 +37 26 52.7 3.79 
10 55 21.65 +37 26 41.2 1.78 
10 55 22.30 +37 26 39.8 3.16 
10 55 20.15 +37 27 31.3 14.22 
10 55 22.35 +37 26 26.5 2.85 

RXSJI056.8+3704 0.77±0.25 QSO 0.39 
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ROSAT Name Fx Type z ~XR FIRST Position Fr 
(10-12erg s-l cm-2 ) (fI) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

12 10 56 50.58 +37 04 38.6 14.23 
43 10 56 48.17 +37 04 50.8 19.43 

RXSJI059.8+4051 0.35±0.14 QSO 1.74 
30 10 59 51.93 +40 51 30.7 67.02 
31 10 59 51.91 +405113.7 107.39 
35 10 59 52.03 +40 51 05.8 61.94 

RXSJII03.2+3014 0.99±0.26 BA 0.380 
11 11 03 13.32 +30 14 42.3 107.68 
12 11 03 13.86 +30 14 56.4 1.23 
14 11 03 13.64 +30 1441.0 3.63 
32 11 03 10.59 +30 1449.0 4.28 
35 11 03 15.31 +30 14 34.6 4.29 
45 11 03 16.03 +30 14 30.6 2.46 

RXSJI104A+3812 341±3.65 BA 0.0300 
3 11 04 27.33 +38 12 31.6 557.26 

10 11 04 27.90 +38 1230.8 2.99 
11 11 04 26.25 +38 12 34.8 1.20 

RXSJII07 A+3616 1A8±0.34 G 0.393 
9 11 07 27.31 +36 16 18.2 168.85 

14 11 07 26.50 +36 16 04.8 96.53 

RXSJII08.1+2609 0.50±0.21 
39 11 08 12.39 +26 10 34.5 21.03 
44 11 08 13.52 +26 1033.4 4.43 
44 11 08 11.37 +26 10 39.8 6.10 
51 11 08 10.78 +26 1045.4 5.17 

RXSJI110.2+3348 0.34±0.15 
41 11 10 13.52 +3347 45.5 4.36 
54 1110 12.93 +3347 31.9 1.02 

RXSJ 1111.6+4050 3.67±OA3 G 0.0734 
22 1111 39.03 +40 50 22.3 66.26 
29 1111 38.81 +405008.7 50.20 
31 1111 39.62 +40 50 16.2 87.72 

RXSJ1114A+2257 OA5±0.16 
8 1114 27.27 +22 57 54.0 174.88 

16 1114 25.59 +22 58 00.8 102.73 

RXSJ1114A+4133 1.53±0.28 G 
3 11 14 28A2 +41 33 27.5 3.32 

24 11 14 26.04 +41 33 30.4 65.61 
25 1114 26.08 +41 33 21. 7 19.05 
41 11 14 25.35 +41 3302.2 20.81 

RXSJll14.6+4037 1.25±0.29 QSO 0.734 
18 111438.81 +4037 19.1 1740.12 
22 11 14 37.76 +40 37 23.0 934.50 
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ROSAT Name 

(1) 

Fe 
(10-12 erg s-lcm-2 ) 

(2) 

Type 

(3) 

z 

(4) 

~XR 
(II) 
(5) 

FIRST Position 
(J2000) 

(6) 

Fr 
(mJy) 

(7) 

RXSJI115.9+2429 0.39±0.15 
14 
22 
32 

11 15 57.45 
11 15 58.90 
1115 56.19 

+24 29 46.7 
+24 29 38.6 
+24 30 01.5 

20.49 
1.00 
5.84 

RXSJl116.0+2440 0.59±0.19 G 0.1021 
24 
33 
34 
35 
38 

11 16 03.86 
11 1604.76 
11 1602.73 
11 16 04.03 
11 16 03.40 

+24 41 00.9 
+24 41 13.3 
+24 40 60.0 
+24 41 13.6 
+24 41 13.0 

11.87 
1.62 
1.17 
1.41 
1.73 

RXSJI117.1+2700 0.67±0.21 
21 
31 
46 

111705.09 
111704.42 
111707.27 

+27 00 34.1 
+2700 39.0 
+26 5938.1 

233.81 
272.88 

1.10 

RXSJI117.3+2519 1.12±0.26 
43 
52 

11 17 22.27 
111723.19 

+25 19 05.5 
+25 1901.2 

22.09 
18.41 

RXSJI117.8+2918 0.88±0.25 BA 0.0229 
11 
11 
46 

11 17 52.52 
11 17 51.12 
11 17 55.19 

+29 18 12.5 
+29 18 07.4 
+29 18 16.6 

1.79 
2.25 
1.79 

RXSJII18.1+2712 0.51±0.20 
9 

31 
35 
50 

11 18 11.50 
11 18 13.24 
11 18 13.81 
11 18 14.86 

+27 12 07.3 
+27 12 31.4 
+27 12 20.8 
+27 12 26.1 

6.25 
1.20 
1.13 
1.13 

RXSJI119.5+2226 2.85±0.41 QSO 0.42 
8 

40 
111930.32 
11 19 28.00 

+22 2649.3 
+22 26 50.5 

90.58 
1.75 

RXSJI120.4+4043 0.63±0.24 
49 
49 

11 20 22.02 
11 20 22.30 

+40 43 53.5 
+40 43 41.1 

16.56 
5.16 

RXSJI124.7+3846 0.83±0.28 G 0.00694 
21 
22 
24 
27 

11 24 43.03 
11 24 43.56 
11 2442.38 
11 24 44.28 

+38 45 51.9 
+38 45 46.7 
+38 45 58.0 
+38 45 40.0 

12.47 
9.11 
1.81 

12.33 

RXSJI125.3+4229 0.77±0.23 CI 
25 
32 

11 25 16.31 
11 25 15.62 

+42 29 11.0 
+42 29 14.9 

6.84 
4.75 

RXSJI125.6+3339 0.37±O.17 
19 
27 

11 2540.26 
11 25 39.60 

+33 39 24.1 
+33 39 21.3 

8.38 
4.45 
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ROSAT Name Fa: Type z ~XR FIRST Position Fr 
(l0-12erg s- l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJI128.2+2252 0.30±0.13 
6 11 28 15.63 +22 52 10.4 32.69 
7 11 28 15.16 +22 51 58.5 3.93 

19 11 28 14.74 +22 5149.0 96.49 
38 11 28 14.02 +22 51 32.8 1.64 

R..t\::SJI130.0+3441 0.57±0.23 
41 11 3008.04 +3441 41.7 1.13 
53 11 30 09.13 +34 41 44.9 5.03 

RXSJ1130.8+3815 0.62±0.23 QSO 1.733 
14 11 30 53.27 +38 15 18.4 667.02 
28 11 30 53.37 +38 15 03.4 2.76 

RXSJ1133.2+2812 0.95±0.32 QSO 0.513 
8 11 33 14.76 +28 11 59.7 9.73 

59 11 33 18.48 +28 11 43.5 8.44 

R.XSJI134.1 + 2533 0.43±0.16 
32 11 3409.33 +25 3408.4 1.20 
32 11 34 10.26 +25 3344.8 1.69 

RXSJl140.8+2525 1.26±0.25 
25 11 40 52.62 +25 25 32.4 3.72 
38 11 40 55.70 +25 26 12.4 2.62 
42 11 40 51.00 +25 25 26.2 5.69 
44 11 40 50.63 +25 25 27.8 26.71 
56 11 40 49.95 +25 25 20.2 9.03 

RXSJl143.6+2315 O.56±0.20 QSO 0.837 
7 11 43 37.89 +23 15 02.5 100.26 

16 11 43 36.53 +23 1451.7 17.09 

RXSJ114 7 .3+3500 O.68±0.23 G 0.063 
13 11 47 23.96 +35 00 54.9 4.56 
17 11 47 23.04 +35 01 02.0 4.11 
26 11 47 22.13 +35 01 07.3 608.81 
39 11 47 21.10 +35 01 14.5 2.59 

RXSJI147.9+2635 O.80±0.21 QSO 0.867 
9 11 47 59.76 +26 35 42.5 294.50 

21 11 47 59.01 +2635 27.0 1.18 
57 11 47 57.54 +26 34 55.2 1.32 

RXSJI148.3+3154 1.16±0.23 QSO 0.549 
5 11 48 18.88 +31 5409.8 48.24 
6 11 48 19.40 +31 54 16.3 3.51 

14 11 48 18.27 +31 54 03.5 15.76 

RXSJI148.5+2332 O.42±0.15 

28 11 48 33.49 +23 32 29.9 4.63 
37 11 48 32.62 +23 32 29.4 4.31 

RXSJ1149.5+2439 9.63±0.60 B 
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ROSAT Name Fx Type z AXR FIRST Position Fr 
(l0-12erg s- l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

1 11 49 30.36 +24 39 27.7 12.99 
21 11 49 30.71 +24 39 07.2 6.62 

RXSJI151.6+3355 0.48±0.20 
19 11 51 39.68 +33 55 41.7 6.65 
52 11 51 39.11 +33 56 16.2 1.10 
58 11 51 43.63 +33 54 42.6 1.00 
60 11 51 38.02 +33 56 18.1 14.93 

RXSJI154.8+ 2756 O.29±O.12 
22 11 54 53.25 +27 55 54.8 1.21 
32 11 54 54.11 +27 55 51.3 5.01 
36 11 5449.99 +27 55 57.7 42.96 

RXSJ1156.0+3432 O.66±O.20 Cl 
7 11 56 05.95 +34 32 30.3 13.76 

30 11 56 05.51 +34 33 05.3 32.59 
31 11 56 08.14 +34 32 29.9 4.16 

RXSJ1157.3+3336 3.11±0.39 Cl 0.213 
29 11 57 16.75 +33 36 39.6 3.59 
30 11 57 16.68 +33 36 53.4 4.12 
31 11 57 16.89 +33 36 30.0 6.90 

RXSJl158.4+2627 O.34±0.14 
39 11 58 26.67 +26 27 20.8 2.06 
41 11 58 26.79 +26 27 37.6 2.34 

RXSJ1200+2605 0.36±0.13 
16 12 0046.29 +26 04 53.6 1.69 
55 12 0042.15 +26 05 18.6 2.41 

RXSJ1200.8+2750 0.43±0.15 
15 12 0048.70 +27 50 58.7 4.89 
52 12 0044.73 +27 50 20.7 2.14 

RXSJ1200.9+2615 1.95±0.30 
46 12 00 52.80 +26 15 16.4 1.28 
50 12 00 52.65 +26 15 03.0 2.20 
59 12 00 51.84 +26 15 13.9 4.13 

RXSJ1202.5+2756 0.86±0.20 QSO 0.672 
8 12 02 34.08 +27 56 25.9 105.55 

10 12 02 33.24 +27 56 22.0 13.38 

RXSJ1226.7+2631 1.67±0.27 QSO 0.48 
5 12 02 40.68 +2631 38.6 61.67 

41 12 02 38.75 +26 32 15.8 5.35 
46 12 02 38.19 +26 32 15.8 6.67 

RXSJ1202.7+2651 0.24±0.10 
39 12 02 39.61 +26 50 59.2 20.71 
60 12 02 45.05 +26 50 22.0 5.38 
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ROSAT Name Fx Type z tJ. XR FIRST Position Fr 
(10- 12 erg s- l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ1202. 7+3735 0.50±0.18 QSO 1.19 
17 12 02 43.56 +37 35 51. 7 16.29 
59 12 02 41.49 +37 36 31.4 39.42 

RXSJ1203.0+2353 0.88±0.20 
15 12 03 01.43 +23 53 19.7 7.49 
57 12 03 03.73 +23 53 59.6 4.16 

RXSJ1203.0+2836 1.16±O.23 CI 
13 12 03 01.65 +28 35 50.7 17.75 
22 12 03 01.58 +28 35 41.5 12.49 

RXSJ1203.9+3711 1.07±O.25 
10 12 03 54.77 +37 11 37.4 4.59 
32 12 03 53.32 +37 12 04.0 4.35 
57 12 03 50.23 +37 10 57.5 1.13 

RXSJI204.9+2237 0.72±0.21 CI 
19 12 04 57.64 +22 3708.7 11.68 
24 1204 57.39 +223702.7 12.11 

RXSJ1207.4+2755 0.42±0.13 QSO 2.177 
10 12 07 27.89 +27 54 58.7 596.14 
59 12 07 32.71 +27 54 58.2 1.10 

RXSJ1207 .8+ 2534 0.43±O.16 
16 12 07 51.52 +25 3440.7 35.48 
45 12 07 53.90 +2535 29.3 39.81 

RXSJI207.8+2802 1.05±O.21 BA 0.354 
20 1207 54.80 +2802 58.0 1.15 
51 12 07 50.29 +28 02 59.6 1.47 

RXSJ1208.0+2514 0.49±0.16 G 0.0226 
11 12 08 03.93 +25 14 26.7 1.19 
15 12 08 05.57 +25 14 14.1 49.93 
25 120806.19 +25 1409.9 6.79 
27 12 08 04.00 +25 13 53.6 1.04 
50 12 08 01.13 +25 14 40.3 8.12 

RXSJI208.3+2219 0.29±0.13 
3 12 08 21.99 +22 19 58.4 7.20 

41 12 08 24.72 +22 2004.9 9.09 
42 12 08 18.75 +22 20 01. 7 6.41 
53 12 08 17.99 +22 20 00.0 12.46 
56 12 08 25.82 +22 20 06.9 9.27 

RXSJI209.4+2640 0.66±0.19 
5 12 09 24.30 +2640 25.1 1.81 

42 12 09 24.85 +263947.1 3.29 

RXSJI209.7+2547 0.51±0.17 

26 12 09 45.10 +25 4703.6 389.85 
27 12 09 45.60 +25 46 53.3 6.28 
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ROSAT Name Fx Type z AXR FIRST Position Fr 
(10-12erg s- l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

R..-"X.SJ 1209.7 + 2643 0.46±0.15 
47 12 09 47.15 +26 43 57.4 1.07 
52 12 0948.74 +26 43 58.3 3.35 

RXSJI210.6+3157 1.40±0.35 QSO 0.388 
17 12 10 37.58 +31 57 06.0 19.15 
37 12 10 37.56 +31 57 37.1 66.09 
38 12 10 37.34 +31 56 31.6 4.29 
50 12 10 37.59 +31 56 17.2 16.73 

RXSJI212.2+3101 0.54±0.16 
21 12 12 14.34 +31 01 22.0 7.69 
24 12 12 14.24 +31 01 30.9 2.01 
39 12 12 13.19 +31 01 08.4 1.01 
44 12 12 12.85 +31 01 04.8 4.91 

RXSJI212.9+2726 1.02±0.21 
15 12 12 59.10 +27 27 04.6 6.42 
41 12 12 55.47 +27 26 38.1 1.16 

RXSJI213.7+2253 0.51±0.17 
22 12 13 40.58 +22 53 46.1 5.26 
50 12 13 45.58 +22 53 53.7 1.01 

RXSJI214.2+2554 0.53±0.16 
5 12 14 12.19 +25 53 56.0 89.72 

21 12 14 11.17 +25 54 18.6 52.77 

RXSJI215.1+3311 6.30±0.90 G 0.00362 
30 12 15 05.05 +33 11 50.7 6.94 
60 12 15 09.10 +33 10 37.3 2.12 

RXSJI216.9+3230 0.48±0.19 
24 12 16 58.95 +32 31 05.7 3.03 
25 12 16 59.00 +32 30 52.1 2.80 
43 12 17 00.43 +32 31 06.7 2.25 

RXSJ1220.1 +3431 0.48±0.16 B 
8 12 20 08.32 +34 31 21.6 251.86 

10 12 20 07.36 +34 31 33.7 2.08 
57 12 20 06.87 +34 32 23.4 1.95 

RXSJI220.5+3343 0.72±0.19 QSO 1.519 
23 12 20 33.68 +33 43 15.6 586.77 
30 12 20 33.89 +33 43 08.0 1929.96 

RXSJ1221.5+2814 2.24±O.31 B 0.102 
9 12 21 31.70 +28 13 58.5 908.33 

17 12 21 31.44 +28 1345.9 1.59 

RXSJI221.8+3130 0.21±0.10 
12 12 21 52.61 +31 30 57.3 31.36 
16 12 21 51.99 +31 30 53.5 250.80 

continued on next page 



ROSAT Nanle Fa: Type z ~XR FIRST Position Fr 
(l0-12erg s- l c·m-2) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

28 122155.01 +313101.7 116.17 
59 12 21 48.58 +31 30 56.2 1.14 

RXSJ1223.2+3706 1.03±0.20 QSO 0.489 
7 12 23 12.31 +37 07 02.0 126.32 

13 12 23 11.22 +37 07 01.9 24.36 
35 12 23 09.32 +37 07 03.3 88.51 

RXSJ1223.9+ 2729 0.86±0.21 
35 12 23 52.51 +27 29 55.8 1.54 
38 12 23 53.19 +27 30 05.4 1.75 
45 12 23 53.64 +27 30 13.6 2.03 

RXSJ1225.6+ 2458 2.13±0.30 QSO 0.268 
5 12 25 39.55 +24 58 36.4 6.87 

15 12 25 39.06 +24 58 43.4 1.01 
21 12 25 40.39 +24 58 53.1 14.66 
33 12 25 38.40 +24 58 08.2 55.31 
35 12 25 40.90 +24 59 05.7 97.54 

RXSJ1225.8+4126 0.57±0.19 
15 12 25 46.62 +41 26 05.3 4.18 
36 12 25 49.65 +41 26 33.6 1.84 

RXSJ1226.0+ 2604 1.46±0.28 
10 12 26 04.12 +26 04 28.0 9.64 
27 12 26 03.46 +26 04 08.6 1.18 

RXSJ1226.4+3113 0.43±0.15 G 0.00239 
17 12 26 27.57 +31 13 05.6 1.65 
22 12 26 26.71 +3113 43.1 1.98 

RXSJ1228.9+3556 0.41±0.13 
13 12 28 55.33 +35 56 29.7 1.16 
14 12 28 56.69 +35 56 35.4 8.68 
35 12 28 58.60 +35 56 42.7 1.03 

RXSJ1230.5+4139 0.49±0.15 G 0.00188 
35 12 30 31.40 +41 39 08.6 1.29 
40 12 30 34.17 +41 39 00.1 1.09 
41 12 30 29.46 +41 39 27.4 3.34 
48 12 30 34.81 +41 38 54.5 2.26 

RXSJ1231.6+4017 0.53±0.15 QSO? 0.649 
5 12 31 40.66 +40 17 31.6 186.72 
9 12 31 39.85 +40 17 35.9 46.38 

RXSJ1231.7+2847 2.13±0.36 QSO 1.03 
2 12 31 44.72 +28 47 52.7 1.59 

10 12 31 44.04 +28 47 50.0 3.28 
15 12 31 43.59 +28 47 49.7 93.78 

RXSJ1233.7+2241 0.24±0.10 

51 12 33 43.33 +22 41 45.7 1.34 
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ROSAT Name Fx Type z LlXR FIRST Position Fr 
(10-12erg s-lcm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

53 12 33 50.59 +22 42 09.1 1.36 

RXSJ1234.0+2745 0.40±0.14 
22 12 34 04.68 +27 44 57.5 4.16 
27 12 34 02.03 +27 44 47.5 4.30 

RXSJ1234.6+2350 2.30±0.27 G? 
5 12 34 38.64 +23 50 13.0 1.47 

26 12 34 37.12 +23 50 16.1 3.84 
29 12 34 38.27 +23 49 47.6 6.01 

RXSJ1234.9+2300 0.77±0.22 
15 12 34 52.99 +23 00 59.5 7.49 
15 12 34 52.97 +23 00 50.2 20.92 

RXSJ1236.8+2507 1.50±0.23 QSO 0.546 
6 12 36 51.57 +25 07 50.7 16.25 

23 12 36 49.89 +25 07 38.6 4.79 
38 12 36 53.83 +25 08 06.3 20.79 
41 12 36 48.82 +25 07 28.1 24.54 

RXSJ1238.3+4124 0.87±0.19 
4 12 38 19.62 +41 24 20.5 8.06 

35 12 38 18.51 +41 23 50.6 4.49 
49 12 38 21.26 +41 25 08.9 1.40 

RXSJ1240.3+3503 0.55±0.15 QSO 1.199 
15 12 40 21.53 +35 0305.6 90.88 
15 12 40 21.02 +35 02 51.0 87.60 

RXSJ1240.5+3037 0.28±0.11 A 0.224 
15 12 40 35.82 +30 37 22.8 1.20 
17 12 40 34.15 +30 37 46.6 1.21 

RXSJ1240. 7 +3336 0.56±0.15 
21 12 40 44.58 +33 03 55.3 6.89 
24 12 40 44.45 +33 04 01.9 102.33 
32 12 40 45.06 +33 03 27.3 36.07 

RXSJ1241. 7+3503 2.90±0.30 G 0.023 
8 12 41 44.53 +35 0345.4 1.39 

14 12 41 43.76 +35 04 04.9 1.66 

RXSJ1242.1+3317 11.1±0.55 
8 12 42 10.63 +33 17 03.0 5.80 

33 12 42 12.03 +33 17 34.9 1.73 

RXSJ1242. 7+3002 0.24±0.09 
26 12 42 45.60 +30 02 22.0 33.36 
30 12 42 44.97 +30 0244.6 1.30 
42 12 42 46.26 +30 01 56.1 4.34 
49 124246.43 +300147~ 4.00 

RXSJ1246. 7 +3452 0.25±0.10 
15 12 46 41.89 +34 52 51.7 9.32 
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ROSAT Name Fx Type z LlXR FIRST Position Fr 
(10-12 erg s-lcm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

28 12 46 41.86 +34 52 29.2 81.12 
32 12 46 41.80 +34 53 20.2 26.44 

RXSJ1247.1+3246 0.78±0.17 G? 
17 12 47 10.61 +32 46 47.4 1.10 
25 12 47 09.69 +32 47 05.1 46.39 

RXSJ1247.2+3136 0.57±0.24 
8 12 47 16.39 +31 36 30.9 2.56 

29 12 47 18.50 +31 36 18.1 1.55 

RXSJ1247.3+3209 0.99±0.18 QSO 0.949 
4 12 47 20.82 +32 09 00.9 77.07 
7 12 47 21.45 +32 09 06.0 122.97 

16 12 47 20.17 +32 08 51.1 90.55 

RXSJ1248.2+3624 0.81±0.17 B 
6 12 48 13.88 +36 24 24.0 2.36 

12 12 48 14.32 +36 24 32.0 1.41 
19 1248 14.78 +36 24 37.7 ' 2.20 

RXSJ1249.2+2817 0.22±0.09 
14 12 49 18.40 +28 17 43.9 70.33 
18 12 49 16.54 +28 18 04.7 1.93 
40 12 49 20.13 +28 17 32.4 3.15 

RXSJ1250.2+3156 1.89±0.24 G? 
9 12 50 15.55 +31 55 59.4 4.43 

38 12 50 17.11 +31 56 31.9 1.35 

RXSJI250.4+3016 0.33±0.12 QSO 1.058 
13 12 50 24.61 +30 16 31.0 175.36 
16 12 50 26.33 +30 16 48.5 101.33 

RXSJ1250.8+4107 3.39±0.32 BA 0.00103 
6 12 50 53.06 +41 07 13.6 8.91 

47 12 50 56.64 +41 07 08.0 1.29 
51 12 50 55.24 +41 06 32.3 1.01 
55 12 50 56.83 +41 06 47.2 1.09 

RXSJ1252.4+2913 0.39±0.12 QSO 0.82 
13 12 52 24.97 +29 13 21.2 1.37 
35 12 52 23.03 +29 12 53.4 1.24 

RXSJI252.5+2233 0.90±0.24 
7 12 52 30.84 +22 33 29.7 2.73 

30 12 52 31.70 +22 33 51.8 1.39 
34 12 52 32.65 + 22 33 38.5 2.94 

RXSJ1255.5+3521 0.94±0.19 G 0.16129 
19 12 55 31.26 +35 21 10.4 9.23 
25 12 55 32.43 +35 21 29.3 6.61 

RXSJI255.7+3110 0.49±0.14 
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ROSAT Name Fx Type z ~XR FIRST Position Fr 
(l0-12erg s-lcm-2) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

1 
17 
20 

12 5542.55 
12 5543.15 
12 5541.65 

+311048.4 
+3111 03.4 
+311032.3 

5.19 
1.25 
1.94 

RXSJ1259.1 +4129 0.95±0.17 
11 
23 
40 

12 5908.68 
12 5909.56 
12 59 10.26 

+41 2937.6 
+41 2930.0 
+41 29 14.8 

10.35 
5.64 
1.66 

RXSJI259.2+2754 1.71±0.96 CI'? 0.0215 
10 
34 

12 59 12.89 
1259 12.22 

+27 54 38.4 
+275521.8 

1.34 
2.29 

RXSJ 1300. 7+2808 2.59±0.31 
36 
40 

1300 50.68 
130051.03 

+2807 59.7 
+280807.9 

23.39 
11.83 

RXSJI302.0+3915 0.32±0.11 
13 
33 

13 02 01.21 
130202.96 

+39 15 25.6 
+39 1524.6 

12.50 
1.22 

RXSJI304.8+2454 2.05±0.26 
2 

51 
13 04 51.43 
130455.01 

+245446.0 
+245445.2 

22.21 
1.04 

RXSJI306.3+3917 0.71±0.15 
46 
56 

130626.06 
13 06 17.67 

+39 1736.5 
+39 17 36.1 

1.04 
1.01 

RXSJ1308.3+3546 0.33±0.12 
21 
37 

1308 23.72 
1308 25.05 

+354637.2 
+354628.8 

215.90 
2.18 

RXSJI308.9+2612 0.51±0.15 
31 
38 

13 08 55.40 
1308 56.93 

+26 11 58.0 
+26 11 56.6 

1.02 
1.06 

RXSJI309.1+4232 0.34±0.11 
11 
39 
46 
56 

1309 10.34 
13 09 10.47 
1309 10.42 
130909.72 

+423225.2 
+423303.5 
+4233 10.6 
+4231 33.1 

1.90 
1.08 
1.33 
1.80 

RXSJ1310.0+3254 0.32±0.11 
26 
28 
48 

13 10 03.84 
13 1004.85 
13 10 05.91 

+325402.5 
+325344.7 
+325321.8 

4.07 
7.86 
2.82 

RXSJI310.4+3220 0.79±0.15 B 0.996 
14 
25 
58 

13 10 28.67 
13 10 28.61 
13 1024.36 

+322044.0 
+322054.5 
+32 2049.0 

1459.05 
28.62 

1.86 

RXSJ1311.5+3943 0.27±0.10 
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ROSAT Name Fx Type z 6. XR FIRST Position Fr 
(10-12erg s-lcm-2) (If) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ 1341.0+3959 7.51±0.38 Cl 0.1691 
5 13 41 05.13 +395945.6 38.06 

10 1341 05.67 +39 5944.3 4.82 
16 1341 05.67 +395954.3 1.21 

RXSJ 1341.5+3532 0.21±0.08 QSO 0.782 
10 1341 33.12 +35 32 51.9 52.49 
31 13 41 32.31 +35 33 10.9 2.41 

RXSJ1341.8+2622 7.47±0.49 G/Cl 0.0757,0.0696 
23 13 41 50.91 +262228.3 34.03 
25 1341 52.85 +2622 55.0 1.19 
30 1341 50.58 +26 22 17.7 70.46 
45 1341 49.26 +2622 26.9 9.48 
52 1341 53.84 +2623 19.3 1.18 

RXSJI342.0+3707 0.92±0.15 QSO 1.11 
14 13 41 59.91 +3707 10.2 24.50 
57 1342 04.53 +3707 53.3 4.04 
57 1342 02.10 +3708 11.0 2.58 

RXSJI342.1+2709 0.51±0.15 G 
11 1342 08.38 +270930.7 238.13 
15 1342 08.20 +2709 27.0 4.67 

RXSJ1342.5+3507 0.21±0.08 
4 13 42 32.45 +350707.5 92.97 
7 13 42 31.64 +35 07 11.5 72.14 

14 1342 31.00 +3507 10.6 379.99 
58 1342 36.82 +3507 10.2 1.01 

RXSJI342.9+2828 0.50±0.17 QSO 1.037 
18 1342 55.07 +282820.5 59.78 
19 1342 54.39 +282805.9 65.57 
31 1342 53.64 +2827 54.1 27.23 

RXSJI342.9+2844 1.06±0.23 QSO 0.905 
7 1343 00.12 +284407.0 217.37 

23 13 43 01.14 +2844 18.7 1.32 

RXSJ1345.3+4142 1.02±0.16 G 0.00861 
7 13 45 19.09 +41 42 44.7 5.34 

33 13 45 15.52 +414243.5 1.07 

RXSJI345.4+4125 0.30±0.11 
5 1345 23.81 +41 25 41.8 18.13 

19 13 45 24.48 +41 25 20.1 9.15 
34 1345 22.81 +41 2608.7­ 5.58 

RXSJI345.9+3650 0.76±0.14 
18 1345 55.90 +3650 18.0 30.71 
19 1345 54.96 +3650 10.7 22.63 
24 1345 54.36 +365005.3 13.07 
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ROSAT Name Fx Type z ~XR FIRST Position Fr 
(l0-12erg s-lcm-2) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ1347 .8+ 2836 L11±0.22 
10 134751.59 +283630.0 34.97 
15 134752.17 +283629.2 19.00 
28 13 4749.84 +2836 19.1 80.74 
59 1347 54.16 +283724.7 1.15 

RXSJ1350.7+2331 L56±0.28 
1 13 5045.65 +233145.3 67.57 

15 135046.72 +2331 52.4 2.31 
24 13 50 47.41 +233139.3 29.76 
47 13 5048.62 +23 31 21.8 1.24 
52 135049.12 +2331 24.0 1.00 
53 135041.90 +233138.3 14.38 

RXSJ1351.0+3042 0.28±0.12 
12 13 51 01.82 +304226.0 2.76 
17 13 51 01.13 +304227.2 3.50 

RXSJ135LO+3053 0.17±0.08 
11 1351 03.87 +305343.6 6.77 
23 1351 02.36 +3053 18.9 4.39 
24 13 51 03.27 +30 53 55.4 12.72 
38 13 51 03.28 +3054 10.1 21.40 

RXSJ1351.9+4106 0.32±0.10 
10 1351 55.65 +41 0632.8 1.25 
23 13 51 54.17 +41 0643.9 19.57 
27 1351 57.52 +41 06 16.3 6.48 

RXSJI353.1+2809 0.86±0.18 
19 13 5308.36 +280909.0 16.14 
22 135306.89 +280900.5 3.03 
35 135306.48 +280848.5 19.62 
36 13 53 07.25 +280845.6 4.67 
36 13 53 09.64 +280941.0 3.42 
39 13 53 10.23 +280927.2 3.71 
48 13 53 10.64 +280939.8 2.60 
49 1353 11.01 +280921.4 18.77 

RXSJ 1355.7 +3024 0.30±0.11 QSO 1.018 
17 13 5541.90 +30 24 18.4 2.25 
26 135541.11 +302412.0 123.06 

RXSJ1358.8+4140 0.24±0.09 
17 135848.81 +41 4013.8 1.99 
45 13 5846.03 +41 3955.2 1.06 

RXSJ1358.8+3904 0.39±0.11 QSO 0.80 
14 135848.50 +390415.6 1.72 
24 13 5847.65 +390414.9 2.27 
24 13 5847.90 +390403.3 282.87 
30 135848.10 +390352.0 2.59 
32 13 5850.35 +390447.0 1.31 
32 135848.86 +390344.6 2.39 
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ROSAT Name Fa: Type z AXR FIRST Position Fr 
(l0-12erg g-lcm-2) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

34 135846.87 +390422.0 2.62 
37 135847.39 +39 03 51.3 1.49 

RXSJ1358.8+2511 2.75±0.33 
9 1358 52.02 +25 1140.6 2.93 

48 135848.89 +25 1119.8 6.12 

RXSJ1400.0+3910 0.22±0.09 
7 140002.68 +39 10 44A 44.76 

22 140003.59 +39 1104.5 39.78 

RXSJ1400.2+2821 OA3±0.15 
19 1400 18.17 +2821 00.2 4.65 
19 1400 15.89 +2821 22.6 1.03 
35 1400 14.80 +2821 29.7 3.14 
40 1400 18.34 +282036.6 1.03 
52 1400 19.12 +28 20 28.7 1.15 

R..XSJ1401.1+ 2840 0.30±0.12 G? 0.1104 
51 1401 06.37 +284022.6 61.79 
55 1401 05.70 +284044.6 102.85 

RXSJ1401. 7+2324 0.62±0.18 BA 0.22 
8 1401 46.99 +2324 13.8 1.04 

10 140148.10 +23 24 16.0 7.03 
22 1401 49.03 +2324 18.8 26.52 

RXSJ1401.9+2341 OAO±0.15 
24 1402 00.22 +234046.9 8.62 
42 1401 59.60 +234023.9 1.62 

RXSJ1405.0+ 2925 0.36±0.13 
10 140500.81 +2925 14.0 7.15 
15 1405 02.31 +2925 16.0 2.91 
22 1405 02.99 +2925 13.7 67.34 
45 1404 58.00 +29 25 16.2 82.52 

RXSJ1406A+2509 OA6±0.15 QSO 0.87 
5 1406 26.60 +25 09 21.3 67.51 

10 140626.21 +2509 25.7 28A2 
19 140626.03 +250933.5 13.60 
21 1406 25.35 +2509 29.7 5.19 
51 1406 30.13 +250858.3 2.78 

RXSJI406.8+2245 0.24±0.10 
23 1406 52.58 +224505.7 6.84 
50 140654.33 +224441.6 14.74 

RXSJ1409A+2618 2.30±0.29 QSO 0.940 
7 140923.90 +26 1821.0 8.85 

51 140927.86 +26 18 18.1 6A1 
56 1409 27.92 +26 1805.7 1.28 

RXSJ141 1.9+4239 0.83±0.16 QSO 0.88 
continued on next page 



ROSAT Name Fx Type z AXR FIRST Position Fr 
(10-12erg s- l c'm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

20 14 11 59.73 +42 39 50.4 71.15 
32 14 12 02.27 +423923.0 6.04 

RXSJ1412.8+2532 0.35±0.14 
37 14 1245.89 +253157.2 7.47 
47 14 12 45.18 +25 31 54.1 10.68 
59 14 12 50.77 +253306.2 2.18 

RXSJ1414.7+3928 0.54±0.13 
5 14 14 46.65 +3928 18.9 11.32 

21 14 14 45.74 +392836.9 1.46 

RXSJ1416.4+3721 0.63±0.14 
12 14 16 30.67 +372137.1 29.39 
35 14 16 31.04 +372203.0 12.72 
37 14 16 28.59 +372057.5 1.13 
42 14 1628.21 +3720 53.4 7.99 
47 14 16 28.67 +372046.3 7.07 
49 14 16 26.01 +372149.9 2.43 

RXSJ1417.9+2543 23.9±0.84 B 0.237 
4 14 17 56.68 +254326.2 39.50 
7 14 17 56.66 +254322.3 2.47 

24 14 17 55.13 +254321.3 1.65 

RXSJ1417.9+4051 0.19±0.09 
6 14 17 58.61 +405201.8 45.91 
7 14 17 58.11 +4051 50.0 18.02 

RXSJ1417.9+2508 69.4±1.47 BA 0.0172 
4 14 17 59.48 +2508 14.2 11.03 

54 14 1755.67 +25 08 08.4 3.11 

RXSJ 1418.9+3946 0.31±0.10 
6 14 18 58.89 +394626.8 59.91 

11 14 18 58.83 +394641.0 16.79 
22 14 18 58.83 +394652.3 64.06 

RXSJ1419.9+2706 0.80±0.18 
4 14 19 59.30 +270625.5 201.08 

15 14 19 59.16 +270644.8 6.46 
17 14 19 58.51 +270643.6 2.04 
38 14 19 56.72 +270644.5 1.08 

RXSJ1420.6+3955 0.37±0.10 
7 14 2040.11 +395506.9 7.58 

24 14 20 38.52 +395502.5 14.39 
60 14 20 35.76 +3955 25.9 1.37 

RXSJ1421.4+3943 0.29±0.10 QSO 0.622 
11 1421 25.68 +394328.9 41.39 
27 1421 28.65 +394344.9 1.98 
34 14 21 29.47 +394336.1 1.33 
40 14 21 29.91 +394338.8 4.91 
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ROSAT Name Fx Type z L1XR FIRST Position Fr 
(10-12erg s-l cm-2) (II) (J2000) (mJy) 

(1 ) (2) (3) (4) (5) (6) (7) 

RXSJ1421.4+3119 0.27±0.10 QSO 1.547 
7 14 21 29.64 +311903.6 81.43 

13 1421 29.13 +31 18 59.5 78.08 
14 142130.06 +311858.0 104.24 

RXSJ1422.0+3118 0.42±0.13 
6 142200.02 +311820.3 8.87 

28 1421 58.37 +3118 13.0 19.72 

RXSJ1425.8+ 2404 1.33±0.29 QSO 0.649 
5 142550.65 +240403.5 121.14 
8 142550.85 +2404 14.5 611.44 

14 142550.32 +240355.7 394.80 
56 142552.72 +240457.3 1.53 

RXSJ1426.1+4024 0.71±0.14 QSO 0.664 
18 142606.19 +40 2432.0 26.26 
22 142609.30 +40 2441.7 2.37 
29 142609.90 +402443.3 6.32 
29 14 2609.81 +402450.4 5.24 
54 142602.90 +402427.5 10.98 

RXSJ1426.2+2729 1.03±0.23 
30 1426 17.10 +27 2931.1 4.40 
35 1426 18.00 +272948.0 6.96 

RXSJ1426.5+ 2702 0.29±0.13 
19 142636.26 +2702 26.6 90.71 
20 142636.81 +270239.8 72.44 
23 142637.06 +270242.8 119.56 

RXSJ1427.0+3412 0.11±0.06 
15 142659.72 +34 1200.2 10.80 
15 14 2701.70 +34 12 17.4 11.12 
44 142657.88 +34 1142.1 20.08 
49 142658.19 +34 1131.9 4.33 

RXSJ1427.5+2631 0.60±0.18 QSO 0.366 
19 14 2735.26 +26 3207.8 1.55 
27 14 2735.61 +2632 14.6 42.72 
39 14 2732.08 +26 3146.7 1.63 
53 14 27 31.26 +263131.3 4.80 
60 142730.90 +263124.5 4.34 

RXSJ1427.9+3247 0.82±0.17 
10 14 27 58.72 +324741.6 17.70 
34 14 28 01.57 +324729.9 7.45 
42 14 27 55.68 +324744.6 1.97 
43 14 28 02.19 +324742.1 22.40 
48 14 27 55.16 +324738.7 4.98 

RXSJ1428.2+3913 0.48±0.12 
58 1428 13.27 +39 1227.9 1.03 
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ROSAT Name Fx Type z .Q.XR FIRST Position Fr 
(10-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

59 1428 13.90 +39 12 18.8 162.92 

R.,."CSJ1428.5+4240 53.9±1.17 B 0.129 
7 
9 

142832.62 
14 28 33.39 

+424021.2 
+424029.8 

38.19 
1.09 

RXSJ1431.1+2538 4.18±0.42 Cl 0.0908 
16 
51 

1431 06.83 
1431 05.61 

+253801.4 
+253724.6 

7.38 
1.01 

RXSJ1433.5+3208 0.24±0.10 
9 

13 
27 

1433 33.74 
1433 32.96 
1433 35.83 

+320908.3 
+320903.9 
+32 09 11.0 

7.75 
47.97 
54.81 

RXSJ1433.9+2925 0.21±0.09 Cl? ... 
31 
46 
46 

14 33 56.07 
143355.46 
1433 51.06 

+292527.7 
+292507.8 
+292554.8 

1.00 
1.06 
3.20 

RXSJ1433.9+4240 0.44±0.12 
27 
35 

1433 56.69 
143357.09 

+424016.8 
+424003.7 

10.90 
9.60 

RXSJ1434.7+3328 0.98±0.16 
9 

11 
143445.32 
143446.56 

+332820.6 
+33 2820.0 

26.48 
1.63 

RXSJ1435.6+4154 0.23±0.09 
23 
29 

14 35 36.87 
1435 37.28 

+41 5409.7 
+41 5400.1 

1.05 
16.34 

RXSJI435.8+3957 0.24±0.09 
21 
43 

1435 54.94 
1435 57.10 

+395729.5 
+395729.4 

16.31 
1.04 

RXSJI437.6+3906 0.22±0.08 
18 
25 

143735.00 
143737.70 

+390651.7 
+390717.0 

5.13 
1.02 

RXSJ1437.9+3519 0.27±0.09 QSO 0.540 
6 
9 

51 

1437 56.46 
1437 56.45 
1437 52.05 

+35 1936.5 
+35 1950.3 
+35 1940.1 

16.53 
14.97 
11.06 

RXSJ1438.8+3710 O.18±O.O7 
8 

16 
50 

143853.90 
1438 53.62 
1438 50.99 

+37 10 50.0 
+37 1035.5 
+371132.7 

4.26 
358.21 

1.21 

RXSJ1440.4+ 2607 0.40±0.15 
4 

52 
144030.06 
1440 25.91 

+260746.5 
+260748.8 

2.14 
1.34 
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ROSAT Name Fx Type z ilXR FIRST Position Fr 
(10-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ1442.0+2812 0.40±0.13 
9 

29 
1442 04.35 
144203.18 

+28 12 10.3 
+28 1229.4 

2.03 
9.30 

RXSJ1442.3+2218 5.69±0.53 G? 
10 
60 
60 

1442 19.37 
1442 23.19 
1442 22.94 

+22 18 11.9 
+22 1826.7 
+22 1842.9 

17.98 
1.14 
7.12 

RXSJ1442.5+3234 0.37±0.12 
12 
48 

1442 32.21 
1442 28.29 

+323450.0 
+323443.4 

1.95 
17.28 

RXSJ1443.3+3740 0.25±0.09 
3 

16 
26 

144322.85 
1443 23.40 
144323.62 

+374015.3 
+374030.6 
+374041.6 

1.29 
1.34 
1.13 

RXSJ1444.4+3113 1.50±0.22 CI 0.232 
11 
54 
60 

144427.97 
144431.79 
144427.97 

+311313.9 
+311336.5 
+311403.5 

59.31 
2.65 
1.27 

RXSJ1445.0+3227 0.29±0.10 
50 
52 

1445 04.61 
144504.67 

+32 2705.9 
+322657.5 

3.34 
2.20 

RXSJ1446.8+3152 0.33±0.12 
43 
53 

144655.50 
144655.67 

+31 5132.1 
+31 5122.0 

27.42 
16.51 

RXSJ1448.1+3527 0.88±0.18 
7 

45 
59 

1448 11.97 
144809.17 
144808.33 

+352706.5 
+35 2632.1 
+35 2621.8 

7.06 
1.03 
1.24 

RXSJ1448.4+3559 4.08±0.35 H 0.11 
10 
56 

144825.10 
144828.30 

+355947.2 
+360040.7 

1.44 
3.17 

RXSJ1449.7+4133 0.25±0.09 
12 
18 
20 
48 

144942.48 
144942.28 
144943.01 
144941.14 

+41 3401.8 
+41 34 11.4 
+413339.5 
+413441.8 

10.54 
1.41 
2.70 
1.32 

RXSJ1451.4+2515 0.67±0.21 
8 

43 
1451 23.12 
1451 25.60 

+25 1546.6 
+25 1620.1 

25.53 
2.48 

RXSJ1453.5+3113 0.28±0.11 
12 
26 

145332.33 
145333.86 

+311332.7 
+311320.1 

13.55 
7.12 
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ROSAT Name Fx Type z 6. XR FIRST Position Fr 
(l0-12erg s-lcm-2) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJI454.0+3418 0.52±0.12 
11 14 5403.40 +34 18 10.2 1.38 
30 14 5400.62 +34 1800.4 14.84 
38 14 54 05.49 +34 1830.0 1.41 
44 145406.07 +34 1827.7 2.48 

RXSJI454.0+2904 0.16±0.07 
12 145406.33 +2904 24.7 4.86 
16 14 5404.88 +29 0443.7 3.14 
25 14 5403.75 +290439.6 1.14 
25 14 5404.54 +29 04 51.9 1.59 
29 145404.00 +290451.2 1.25 
37 14 5407.27 +290459.1 1.10 
40 14 5407.94 +29 04 06.1 22.63 

RXSJI455.7+3614 0.35±0.10 
3 14 5546.62 +36 14 13.0 2.12 

20 145547.93 +36 1405.1 4.16 
22 14 5545.29 +36 1428.2 2.48 
31 14 5544.56 +36 1432.8 38.35 
31 145548.73 +36 1358.7 20.76 

RXSJI458.3+4121 0.36±0.12 
25 14 5820.77 +41 21 02.1 9.04 
43 14 58 19.76 +41 2038.6 3.09 

RXSJI458.5+3800 0.24±0.09 CI 
21 145834.59 +375945.4 1.37 
23 14 5834.26 +375941.9 1.30 
29 145834.35 +375936.0 1.35 

RXSJI459.0+3319 0.31±0.11 
17 14 59 00.93 +33 1920.0 4.90 
42 14 58 59.76 +33 1939.7 13.97 

RXSJI459.6+4118 0.21±0.09 
8 145940.78 +411759.8 21.28 

18 14 5939.18 +411757.5 29.71 

RXSJI501.3+3443 0.40±0.12 
9 15 01 24.06 +344346.6 13.43 

25 15 01 25.20 +34 4353.3 2.19 

RXSJ1501.6+3311 0.33±0.11 
24 15 01 39.53 +33 12 18.6 2.09 
42 15 01 43.82 +33 1200.5 12.34 

RXSJI502.7+2540 2.10±0.38 BA? 0.191 
32 15 0244.94 +254029.7 2.16 
59 15 02 50.09 +254112.1 3.34 

RXSJI503.5+ 2834 0.31±0.13 
6 15 0335.28 +283424.9 1.69 

15 15 0333.64 +283427.4 1.70 
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ROSAT Name Fz Type z LlXR FIRST Position Fr 
(l0-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

58 15 03 37.24 +2835 13.8 11.07 

RXSJ1508. 7 + 2709 6.07±0.56 
6 15 08 42.09 +270904.8 1.13 
6 15 08 42.61 +270907.7 30.54 

RXSJ1508.8+3014 0.86±0.21 
21 15 08 51.95 +30 1434.0 6.37 
28 15 08 52.62 +30 1431.8 2.72 
41 15 08 53.64 +301434.2 1.26 

RXSJI508.9+3154 0.43±0.14 
19 15 08 58.30 +31 5439.4 5.07 
44 15 08 54.00 +31 5427.7 1.17 

RXSJ1511.5+3228 0.38±0.13 
8 15 11 30.79 +32 2821.3 13.42 

16 15 11 31.29 +32 2839.9 8.38 
22 15 11 31.21 +322846.1 3.27 
25 15 11 31.93 +322848.4 15.86 
36 15 11 30.98 +322748.5 13.85 

RXSJ1512.3+3900 0.69±0.14 
10 15 12 23.84 +390042.4 1.81 
33 15 12 26.18 +390043.1 1.43 
41 15 12 26.96 +390039.8 4.59 

RXSJI514.1+2943 0.34±0.16 
37 15 14 07.13 +294255.4 15.17 
49 15 14 06.17 +2942 51.5 9.43 

RXSJ1514.3+4244 2.00±0.29 G? 
3 15 14 20.52 +424445.4 1.04 

50 15 14 17.29 +4245 17.2 1.17 

RXSJ1514.7+3650 3.34±0.28 QSO 0.3707 
9 15 14 43.04 +365050.4 48.97 

26 15 14 40.96 +365059.5 86.72 
27 15 1444.88 +365042.4 148.51 

RXSJ1514.8+3022 0.46±0.18 
3 15 14 53.11 +302222.8 1.61 

21 15 14 53.28 +302240.1 23.67 

RXSJ1516.7+2918 2.14±0.37 G? 
9 15 16 41.59 +291809.5 67.90 

19 15 1642.94 +291748.1 1.31 
28 15 16 43.63 +29 1743.4 1.92 

RXSJ1519.2+3623 0.99±0.18 
6 15 19 13.33 +362343.4 28.61 

18 15 19 12.77 +362332.5 1.06 
22 15 19 14.54 +362406.8 4.97 
29 15 19 13.81 +3624 15.7 3.68 
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ROSAT Name Fx Type z LlXR FIRST Position Fr 
(10- 12erg s-lcm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

31 15 19 14.74 +3624 15.8 3.32 
32 15 19 12.22 +362321.2 1.41 
40 15 19 11.79 +36 23 14.4 2.32 
60 15 19 10.57 +362300.8 5.72 

RXSJ1524.1+3509 0.49±0.17 
41 152406.50 +35 09 11.8 1.36 
58 1524 13.94 +350948.7 1.23 

RXSJ1525.1+3533 0.26±0.12 
26 15 25 10.08 +3533 28.9 1.12 
41 1525 11.99 +3533 15.0 1.90 
44 1525 12.29 +353300.8 1.29 

RXSJ1527.7+2904 0.75±0.24 GjCl? 0.0631 
29 15 2743.01 +290402.4 1.13 
40 152743.38 +290341.0 4.18 

RXSJ1528. 7+3637 0.38±0.14 
6 152846.69 +3637 51.9 1.20 

40 152846.01 +363833.4 13.19 

RXSJ1529.7+3508 0.39±0.14 
9 152942.21 +350851.5 66.96 

15 152943.14 +350855.8 14.87 

RXSJ1531.4+3533 0.47±0.15 G 0.342 
8 1531 25.93 +353341.5 663.27 

14 1531 25.25 +353339.7 90.96 
20 1531 24.81 +353338.8 623.94 
22 1531 25.19 +353352.0 1.15 
41 1531 27.72 +3532 58.4 1.14 
60 1531 28.51 +353241.9 1.16 

RXSJ1531.7+4319 0.27±0.11 
2 1531 45.16 +43 1933.7 8.91 

19 1531 46.62 +43 1925.2 5.37 

RXSJ1533.6+3544 1.56±0.27 
14 1533 39.78 +354445.5 189.51 
17 153340.55 +354440.2 376.58 
36 153338.76 +354508.3 1.23 

RXSJI535.3+3422 1.07±0.25 
17 1535 22.06 +342258.4 14.74 
20 1535 22.32 +34 22 45.7 8.31 
30 15 35 23.22 +342254.0 10.62 
30 1535 22.76 +3423 10.0 3.89 

RXSJ1536.9+ 2424 1.58±0.42 
36 153658.62 +24 2345.9 1.30 
49 1536 57.82 +24 25 05.3 9.17 
56 153656.11 +2425 10.5 12.30 
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ROSAT Name Fx Type z LlXR FIRST Position Fr 
(l0-12erg s-lcm-2) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ1544. 7+3713 0.38±0.15 QSO 0.974 
26 154445.03 +371309.0 602.99 
29 154444.60 +37 1320.8 1.30 

RXSJ1545.1+3452 1.33±0.36 
13 1545 11.00 +345246.9 14.71 
28 154509.21 +345249.3 1.08 

RXSJ1550.1+2717 0.42±0.20 
13 1550 10.76 +271800.4 27.21 
19 15 50 11.81 +271759.5 103.31 
23 15 50 12.31 +271756.3 83.17 

RXSJ1557.1+2748 0.90±0.29 
18 155709.10 +274838.5 28.54 
37 15 57 10.79 +274840.3 14.43 
60 15 57 12.47 +274837.2 1.70 

RXSJ1557.4+3304 0.47±0.19 QSO 0.942 
23 155728.34 +330445.9 22.56 
34 155729.94 +330447.0 77.06 
42 1557 30.93 +330443.1 21.96 

RXSJ1557. 7 +3530 2.88±0.41 G 0.1579 
35 155742.38 +353034.6 55.00 
36 155742.08 +353027.4 60.39 
41 155742.42 +353047.2 24.01 
50 15 5741.61 +352952.1 84.17 

RXSJ1602.1+2619 2.40±0.33 G? 0.0719 
10 160208.81 +26 1931.0 36.34 
12 160208.91 +26 1945.7 2.20 
17 160209.46 +26 1953.5 1.18 

RXSJ1602.4+2741 0.51±0.17 
13 1602 26.88 +2741 41.6 15.87 
25 1602 26.95 +2741 28.3 87.81 
30 1602 27.41 +2741 25.4 108.66 
38 160227.63 +274226.3 1.23 

RXSJ1603.0+3851 0.46±0.17 
5 160303.55 +385200.2 19.05 

12 160303.61 +3851 45.0 8.50 
27 160303.70 +3851 29.1 4.49 
36 160303.84 +385120.0 6.32 

RXSJ1604.1 +2608 0.48±0.18 
30 1604 10.94 +260800.9 1.28 
32 16 04 11.03 +260806.8 1.48 

RXSJ 1604.1 +3006 0.64±0.18 
7 160410.51 +300626.8 28.78 

17 1604 11.28 +300625.8 32.32 
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ROSAT Name Fx Type z LlXR FIRST Position Fr 
(10-12erg s-lcm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ1604.9+2356 8.39±0.62 GjCI 0.0320 
8 

12 
23 
30 
47 
54 

1604 56.33 
1604 57.04 
160457.99 
160454.62 
160459.97 
1605 00.65 

+235559.7 
+235553.2 
+235548.7 
+23 5609.8 
+23 5547.1 
+23 55 51.3 

80.48 
66.81 
21.10 
5.44 
1.03 
1.09 

RXSJ1605.2+2501 0.45±0.17 
12 
14 

1605 15.69 
1605 15.85 

+25 01 39.0 
+25 01 54.1 

88.95 
43.37 

RXSJ1605.7+2455 0.42±0.16 
6 

50 
52 

160542.55 
160538.50 
16 05 38.45 

+24 5547.0 
+24 55 51.9 
+24 5600.2 

1.02 
7.45 

15.21 

RXSJ1606.8+2716 2.24±0.31 
46 
54 

160653.40 
160648.66 

+27 1704.4 
+27 17 15.3 

15.22 
1.94 

RXSJI608.1+2921 0.37±0.13 
34 
42 
51 

16 08 13.45 
1608 13.78 
1608 13.95 

+29 21 33.6 
+29 21 26.4 
+29 2116.1 

5.09 
16.96 
6.56 

RXSJ1608.3+4012 0.41±0.15 
23 
29 

1608 22.14 
160822.11 

+40 12 17.9 
+40 12 10.2 

68.39 
39.09 

RXSJ1610.4+3238 0.46±0.14 
14 
21 

16 1022.70 
16 1022.05 

+32 38 19.6 
+323828.8 

137.27 
132.09 

RXSJ1611.9+2717 0.64±0.18 
7 

13 
17 

16 11 58.60 
16 11 57.59 
16 11 59.60 

+271754.2 
+27 1757.1 
+27 1749.5 

19.28 
1.24 
2.96 

RXSJ1612.5+ 2929 0.87±0.20 G 0.03133 
41 
42 

16 1237.70 
16 1238.08 

+29 29 21.2 
+292936.3 

1.03 
1.15 

RXSJ1612.7+4152 0.58±0.17 
32 
38 

16 1239.95 
16 1239.07 

+41 5204.7 
+41 5208.3 

12.54 
11.77 

RXSJI613.8+3742 0.34±0.11 
13 
18 
43 

16 13 51.68 
16 13 50.77 
16 1348.90 

+374253.7 
+374303.0 
+374209.1 

46.53 
93.29 

1.05 

RXSJ1617.1+4106 2.10±0.22 
8 16 1707.22 +41 0640.3 10.92 
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ROSAT Name Fx 
(l0-12erg s- l cm-2 ) 

Type z ~)(R 
(II) 

FIRST Position 
(J2000) 

Fr 
(mJy) 

(1) (2) (3) (4) (5) (6) (7) 

13 161706.36 +41 0647.0 55.61 

RXSJ1617.6+3459 0.60±0.15 G 0.0295 
48 16 1740.50 +3500 15.6 47.40 
51 16 17 41.06 +3500 11.4 17.67 
54 16 1739.58 +350030.6 15.15 

RXSJ1621.0+2545 2.34±0.33 CI 0.161 
37 162058.46 +2546 13.1 1.45 
44 1621 02.76 +2546 17.4 1.62 

RXSJ1621.4+3810 1.10±0.15 
10 1621 24.70 +381008.9 5.73 
18 1621 22.92 +38 10 15.4 1.51 
43 16 21 21.50 +38 1034.4 1.45 

RXSJ1621.4+4245 1.29±0.17 G?ICI 0.1365 
31 1621 31.08 +424523.4 12.68 
37 162131.55 +4245 18.3 16.30 
46 1621 32.13 +4245010.0 7.61 
54 1621 32.16 +424454.5 3.61 

RXSJ1623.0+3755 1.01±0.16 G 0.0310 
19 162303.11 +37 5520.7 41.41 
28 162304.06 +37 55 21.0 18.63 
37 162304.36 +37 5530.1 13.48 
51 162306.13 +37 55 21.3 8.28 

RXSJI623.5+2633 0.60±0.21 G? 
29 162335.10 +263426.1 6.87 
41 162331.78 +263343.9 2.44 
49 162330.99 +263406.8 2.98 

RXSJI624.3+3924 0.18±0.07 QSO 1.12 
13 162421.84 +392449.0 76.71 
20 162422.00 +392441.0 132.32 
33 162422.19 +392428.1 13.61 

RXSJI624.6+2345 0.50±0.17 QSO? 0.927 
10 162438.87 +234505.6 635.34 
10 162439.29 +2345 16.0 101.74 
18 162439.69 +2345 24.2 1249.00 

RXSJ1624.7+3726 0.40±0.09 B 0.200 
12 162443.38 +372642.5 23.23 
22 162442.36 +372628.2 1.97 

RXSJI625.2+2359 0.43±0.18 
35 1625 17.11 +235955.4 1.51 
53 1625 14.70 +240022.0 1.55 

RXSJI625.9+4134 0.14±0.05 QSO 2.55 
5 1625 57.67 +4134 40.6 1694.61 

16 162555.95 +413441.2 6.91 
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ROSAT Name Fx Type z Cl.XR FIRST Position Fr 
(10-12erg s-lcm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

23 1625 59.32 +413439.4 7.28 
38 16 25 59.43 +413408.1 4.64 
39 16 25 55.85 +41 35 12.9 3.14 

RXSJ1627.1 +3143 0.70±0.16 
9 1627 10.68 +314347.6 1.11 

11 16 27 11.11 +314356.5 2.78 
14 16 27 11.90 +3143 59.4 28.96 
30 16 27 13.06 +314408.2 53.91 

RXSJI627.5+3827 0.22±0.08 
6 1627 33.44 +3827 19.6 3.48 
8 16 27 34.03 +38 27 27.7 1.06 

RXSJ1628.6+3932 47.6±0.81 G/CI 0.0311 
15 16 2836.51 +393255.3 125.54 
17 162838.25 +393304.2 176.62 
23 16 2839.62 +393254.3 126.67 
38 162840.62 +393305.9 60.63 

RXSJ1628.6+2527 2.57±0.35 
12 16 2839.35 +252754.7 2.57 
12 16 2839.02 +252755.8 46.10 

RXSJI629.8+2426 0.95±0.26 A 0.0375 
7 16 29 52.89 +242638.4 18.94 

60 162949.25 +242602.6 1.11 

RXSJ 1629.9+4230 0.19±0.07 
44 1629 57.84 +42 30 51.5 16.24 
45 16 29 56.45 +423043.0 6.65 
46 16 29 59.41 +423056.9 6.39 

RXSJ1631.4+2418 0.33±0.15 
42 1631 25.28 +24 1831.7 1.13 
43 1631 24.75 +24 1842.2 1.42 

RXSJI633.0+3924 0.35±0.09 QSO 1.023 
3 1633 02.55 +392420.5 15.24 
8 1633 02.10 +392427.6 41.29 

53 16 33 04.51 +392334.3 1.23 

RXSJ1633.1+4157 0.41±0.09 
4 1633 06.85 +41 5740.2 1.49 

51 1633 07.13 +41 5645.3 1.53 

RXSJI635.2+3606 0.44±0.13 
39 16 35 17.85 +3606 11.0 1.06 
50 16 35 19.34 +360646.8 1.18 

RXSJI636.2+2835 0.80±0.20 
5 16 36 12.24 +2835 12.4 16.52 

55 163608.52 +283452.3 2.61 
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ROSAT Name Fa: Type z 6.xR FIRST Position Fr 
(10-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ1636.6+2648 1.01±0.26 
12 16 3635.94 +2648 12.0 17.29 
15 163636.91 +264748.3 1.58 
16 163637.68 +264805.3 980.50 
26 16 3634.84 +2648 15.5 140.13 
35 163638.28 +264827.9 1.33 
37 1636 33.75 +264806.8 1.22 

RXSJI637.2+2343 0.64±0.23 
47 16 37 17.97 +2343 09.2 47.04 
49 16 37 17.43 +2342 50.5 221.32 

RXSJ1640.9+3143 0.55±0.18 
9 164054.28 +31 4346.8 2.47 

14 1640 54.16 +314329.8 24.17 
18 164054.99 +31 4349.8 1.19 
46 164053.41 +31 4256.7 7.74 

R..XSJ1642.9+3948 3.60±0.28 QSO 0.588 
4 1642 58.76 +394826.8 22.30 

14 164258.80 +394837.2 6050.06 

RXSJI643.6+3316 0.37±0.14 
6 16 43 39.51 +33 1647.8 12.19 

12 164339.15 +33 1655.8 8.68 
46 164341.49 +33 1609.0 8.19 

RXSJI644.7+2619 2.59±0.37 BA 0.145 
10 16 4442.54 +26 19 13.2 87.53 
22 164441.71 +26 19 17.0 16.54 

RXSJI644.8+3729 0.44±0.14 
35 1644 52.56 +373009.3 3.56 
45 164455.39 +372943.7 14.67 
55 1644 50.92 +373030.4 23.37 

RXSJ1645.9+3534 0.59±0.17 
45 1645 55.14 +3535 25.8 2.68 
48 164555.21 +353530.1 2.00 
59 1645 55.93 +35 3545.6 2.26 

RXSJ1646.9+2328 0.53±0.17 
5 1646 53.49 +23 28 25.6 3.65 

18 164652.56 +23 28 23.8 2.54 

RXSJI647.4+ 2909 0.78±0.22 G 0.132 
I 

10 164726.88 +290949.8 115.47 
23 164726.42 +29 1003.4 8.60 
49 164724.47 +29 10 13.2 3.21 
52 16 47 23.76 +2909 57.8 5.29 

RXSJ1650.1 +4140 1.04±0.19 QSO 0.586 
10 16 5005.49 +41 4032.6 170.28 
16 16 5004.95 +41 4032.3 2.44 
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ROSAT Name Fx Type z ~XR FIRST Position Fr 
(lO-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJI652.2+2238 0.26±0.11 
5 1652 16.04 +223858.3 47.82 
5 16 52 16.21 +22 38 51.6 12.82 

23 16 52 15.43 +22 38 31.8 35.24 

RXSJ1654.4+2333 1.22±0.23 
25 165423.55 +233257.1 1.30 
34 16 54 23.48 +233248.5 1.57 
36 1654 23.86 +233357.6 2.72 
56 165427.52 +23 32 58.4 1.37 

RXSJI656.6+3714 0.55±0.14 
19 165638.32 +37 1438.8 1.12 
24 165638.31 +37 1448.6 1.25 
32 165638.26 +37 1458.5 4.36 

RXSJ1657.9+2916 0.81±0.17 
55 165801.07 +29 17 12.1 23.38 
60 16 58 02.42 +29 1703.0 28.77 

RXSJ1658.0+2751 2.09±0.30 Glel 0.0345 
38 1657 58.04 +27 50 58.5 1.36 
39 1657 58.18 +275115.8 14.11 
45 1657 58.23 +27 51 31.2 2.19 
52 165757.64 +27 51 31.8 1.21 

RXSJI658.0+3604 0.26±0.10 
24 165800.54 +360442.7 11.68 
26 165802.63 +360504.3 46.80 

RXSJI658.3+3334 0.92±0.16 
43 165822.52 +333400.8 1.02 
53 165820.02 +3333 19.4 4.96 

RXSJ 1659.4+ 2629 0.71±0.20 QSO 0.795 
16 165924.19 +262937.3 391.07 
49 165922.88 +263039.2 17.12 

RXSJ1659. 7 +3236 3.57±0.29 G 0.0984 
18 165943.94 +3236 54.9 14.83 
41 165942.10 +323643.5 11.05 

RXSJ1700. 7 +3008 0.22±0.10 G 0.035 
11 170045.21 +3008 12.7 60.55 
45 170042.87 +300749.3 5.31 

RXSJ1701.2+3534 0.85±0.14 
14 17 01 12.37 +35 3353.3 52.13 
26 170112.06 +353342.1 1.01 
33 1701 11.28 +353338.8 1.70 
39 17 0111.18 +353332.3 1.33 

RXSJ1701.4+3851 0.50±0.14 
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ROSAT Name Fx Type z LlXR FIRST Position Fr 
(10-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

41 17 10 56.98 +3941 34.3 40.22 
48 17 10 56.34 +394131.8 39.12 
49 1711 04.56 +394142.9 lAO 
52 17 11 05.01 +3941 30.9 1.67 
54 17 11 05.09 +394140.0 1.20 

RXSJ1711.2+2415 OA6±0.17 
42 17 11 13046 +24 1449.4 61.37 
49 17 11 12.91 +24 1449.1 8.00 

RXSJ1711.3+4349 0.22±0.08 
20 17 11 23.29 +434844.8 67.56 
45 1711 25.58 +434822.3 8.68 

RXSJ1712.5+2450 2.22±0.33 Cl 
12 17 12 35.90 +245026.8 8.65 
35 17 12 36.53 +245004.5 5.17 

RXSJ1714.i+2904 0.78±0.20 
20 17 14 09.63 +290430.3 i.97 
24 17 14 10.28 +290425.1 1.36 

RXSJ1715.1+3619 OAO±0.13 
22 171507.55 +36 1946.9 1.68 
33 1715 08.38 +36 1950.3 48.74 

RXSJ1715.9+4340 0.58±0.14 
6 17 15 55.77 +434021.8 37.02 
9 17 15 55.56 +434032.9 262.45 

12 17 15 56.11 +4340 16.3 39.60 
19 17 15 56.59 +4340 10.8 48.60 
24 17 15 56.57 +434003.6 129.93 
58 171552.96 +434115.6 1.00 

RXSJ1716.4+3411 0.76±0.18 
21 17 16 29.42 +34 1119.2 1.17 
37 171627047 +34 11 08.4 1.32 

RXSJ1716.7+2915 0.49±0.16 
14 17 1642.39 +29 15 22.5 1.78 
25 17 16 42.75 +29 15 12.4 2.24 
55 171642.14 +29 1441.7 3.89 

RXSJ1716.8+2616 OA6±0.16 
6 17 16 51.09 +26 15 59.7 76.33 

11 17 16 51.83 +26 16 10.9 128.15 

RXSJ1717.1+2404 0.51±0.18 
17 17 17 05.56 +240423.8 5.21 
20 17 1705.24 +2404 12.2 1.80 

RXSJ1717.3+4226 3.39±0.29 Cl? 0.1829 
8 17 17 19.21 +422659.7 128.29 
8 1717 18.33 +422647.6 1.06 
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ROSAT Name Fx Type z llXR FIRST Position Fr 
(l0-12erg s- l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

RXSJ1717.5+2549 0.87±0.21 
32 17 17 34.73 +254939.9 3.17 
38 17 17 34.19 +254943.6 4.48 
49 17 17 33.93 +254954.9 2.24 

RXSJ1720.2+3825 0.54±0.15 
25 1720 10.36 +382557.2 131.21 
26 1720 09.61 +382540.6 10.79 
28 1720 09.46 +382534.9 1.21 

RXSJ1720.2+3536 2.76±0.30 
16 1720 16,.77 +353625.9 15.84 
53 1720 15.53 +353529.5 1.97 

RXSJ1720.4+2851 ' 0.51±0.17 
14 172028.21 +28 52 01.4 1.61 
60 172023.00 +2851 59.2 1.84 

RXSJ1721.0+3306 0.64±0.16 
12 1721 02.56 +330645.7 2.36 
21 17 21 02.72 +330656.0 16.71 
39 1721 02.98 +3307 13.5 23.70 

RXSJ1721.1+3542 1.30±0.22 BA 0.263 
6 1721 09.52 +3542 15.7 386.51 

34 1721 09.64 +354139.1 27.66 
54 1721 10.32 +354118.6 1.68 
56 17 21 09.75 +354116.9 10.67 
57 1721 08.36 +354306.2 5.05 

RXSJ1721.2+2910 0.32±0.12 
9 172112.90 +29 1026.8 1.13 

29 1721 12.33 +29 1050.5 1.20 

RXSJ1722.2+3103 0.39±0.13 
10 17 22 17.59 +310330.9 24.31 
25 1722 18.92 +310322.7 1.92 
40 1722 19.99 +3103 13.0 3.11 
55 17 22 21.14 +31 03 12.1 15.08 

RXSJ1722.4+3722 0.29±0.12 
40 17 22 24.80 +3723 13.6 3.26 
43 17 22 26.91 +3721 54.8 430.94 

RXSJ1722.6+3052 32.0±0.98 BA/G 0.04330,0.04637 
2 17 22 39.97 +305252.9 6.82 

42 1722 39.28 +30 52 11.2 2.49 
46 172238.21 +30 52 12.1 2.31 

RXSJ1724. 7+3202 0.59±0.16 Cl? 
11 1724 46.77 +320234.5 1.30 
19 17 24 47.24 +320208.4 13.10 
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ROSAT Name Fx Type z IlXR FIRST Position Fr 
(10-12erg s-l cm-2 ) (II) (J2000) (mJy) 

(1) (2) (3) (4) (5) (6) (7) 

6 23 1953.03 -011625.4 24.05 
19 23 1953.86 -011620.5 7.88 
55 23 1949.36 -011649.9 1.04 

RXSJ2333.4-0109 1.50±0.38 
45 233322.72 -01 0854.8 1.35 
53 233323.86 -01 0828.3 1.06 

·RXSJ2341.1+0018 2.49±0.44 G? 
13 2341 06.92 +001833.5 425.39 
16 2341 06.00 +00 1852.0 1.20 

RXSJ2343.6+0019 0.57±0.24 
54 234339.55 +00 1845.7 2.68 
59 234339.38 +00 1839.3 2.39 

RXSJ2351.9-0109 11.7±0.86 BA 0.174 
3 2351 56.14 -01 0914.0 165.86 
5 2351 56.12 -01 0906.9 347.07 

Oil 

14 235156.40 -01 0925.1 447.23 


