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Abstract. We present the results of XMM-Newton observations of four highuyasars, two radio-loud and two radio-quiet.
One of the radio-loud objects, PKS 212858, clearly shows absorption in excess of the galactic value as claimed before from
ASCA and ROSAT observations. For PKS 21886 the evidence for excess absorption is only marginal in contrast to previous
results. The location of the absorber in PKS 24268 is compatible with the redshift of the source. Both, a warm and a cold
absorber are allowed by the X-ray data. Both quasars have very flat photon spestrag) and the high photon statistics
reveal small deviations from a simple power law form. For the two radio-quiet objects, Q-268Gand Q 14422931, we
determine, for the first time, reliable spectral parameters. Both quasars have steeper powler&@ys0d show absorption
consistent with the galactic value, similar to radio-quiet quasars at low redshifts. In the case of-Q@&BE&te presence of the
damped Ly system N(HI) ~ 2.6 x 107 cm2 at z = 3.39) cannot be examined further due to the limited photon statistics in
all instruments.
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1. Introduction guasar ar ~ 3 is higher by a factor of 56100 compared to a

High redshift th t lumi q t di tlo%:al one (Boyle et al. 1993), but the result is dominated by a
Igh redshiit quasars are the most luminous and most distaag, high redshift quasars with extreme luminosities. How are
continuously emitting sources of electromagnetic radiatio

. . ; N fflese enormous amounts of radiative energy produced and do
the observable Universe. In particular at X-ray energies Iun?l"iese properties evolve with time? What is the origin of the

nosities greater than 10erg s* are observed for some objects_ . ~ o . 0
(Brinkmann et al. 1995). These extreme luminosities imply t%adlo loud/ radio-quiet dichotomy, i.e., the fact that about 10%

presence of super-massive black holelg( ~ 10° M) in the h? tﬁZgg%si:faizo%v;gCg'r?:&ter?ad'o emission, are brighter at
centers of the sources and therefore provide severe constraints ) ) _
on theories of structure formation in the early Universe. High Early studies of lowz quasars by théinstein observa-
redshift quasars are key objects to understand the cosmol&gfy (Zamorani et al. 1981; Wilkes & Elvis 1987) and ROSAT
cal evolution of the physical properties in and around quasdRfinkmann et al. 1997; Yuan et al. 1998a) revealed X-ray lu-
on the longest possible time scales and they present rare RiP0sities up to~10*" erg s*, which are roughly proportional
rectly observable tracers of the physical conditions of the ealf/the corresponding optical luminosities, with a large disper-
Universe. sion. The X-ray spectra in the soft band can be described by

The X-ray band is important for at least two reasons: ttROWer laws with a wide range of slopes with averages around
X-ray luminosity represents a large fraction of the bolometrlc ¥ 15 for radio-loud quasars arid 2 2.0 for radio-quiet
luminosity of quasars (Elvis et al. 1994a) and it is known frofiuasars, both flattening Wlth increasing redshift. In the.harder
variability and spectral studies (e.g. Mushotzky et al. 1994SCA energy band radio-loud quasars have approximately
Yuan et al. 1998a; Yuan & Brinkmann 1998) that the X-rays ~ 1.6 and radio-quiet quasafs ~ 1.9 (Reeves & Turner
are emitted very close to the central engine — a region whict?00)- Ata given optical luminosity radio-loud quasars are typ-
not accessible at any other wavelength with current instrumd¢@lly ~3 times more X-ray luminous than radio-quiet quasars.
tation. A measure for this luminosity ratio is the X-ray loudness,

To understand quasars a detailed knowledge is requirtBH broad spectral index of a nominal power law from the opti-

about the mechanisms of the quasar emission and about $fE© the X-ray band..FrqrEinsteinar]d ROS_AT observations
cosmical evolution of the objects. Radio, optical, and X-r amorani et al. 1981; Wilkes & Elvis 1987; Brinkmann et al.

luminosity functions indicate that the typical luminosity of a297; Yuan et al. 1998a) it is seen that this quantity is smaller
for radio-loud quasarsafyn ~ 1.25) than for radio-quiet
Send gprint requests toE. Ferrero, e-mailferrero@mpe.mpg.de  quasarSdoxrq ~ 1.6). The observationally found dependence
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of aox on redshift and optical luminosity, where the primarPKS 2126-158) Cappi et al. (1997) claim excess absorption
correlation is that on optical luminosity (Avni & Tananbaumowards the radio-loud objects. No excess absorption towards
1982, 1986; Wilkes et al. 1994; Yuan et al. 1998a), would implyne radio-quiet objects was found from ROSAT observations
a different evolution in the optical and X-ray regime. Howeve(Bechtold et al. 1994a; Reimers et al. 1995; Kaspi et al. 2000).
Brinkmann et al. (1997) and Yuan et al. (1998b) argue that this Q 0006-263 was observed by ROSAT in a PSPC pointed
dependence is not a physical property of the population but aalpservation on November 30, 1991. From this observation
be introduced by selectionffects and the luminosity disper-Bechtold et al. (1994a) found an energy index 1.30+ 0.23
sions of the samples in the optical and X-ray band. and no indications for extra absorption. From this observation
The diferences between the two classes of quasars carabd from a second PSPC pointing on November 26, 1991 Kaspi
explained in a two component emission model (Zamorani et at.al. (2000) determined an unabsorbed flux in tHe-@.0 keV
1981; Wilkes & Elvis 1987), where a steep soft componeriiand offg 120 kev = 6.5x 1074 ergcnt? s and an optical —
linked to the optical emission, is present in all quasars anda— X-ray indexao,x = 1.65. However, they had to assume a
second flat spectrum hard component linked to the radio emidroton indeX” = 2.0 and galactic absorption as the data were
sion through the SSC mechanism dominates the X-ray emiissuficient to perform a spectral fit.
sion of radio-loud quasars. The discovery of Q 14422931 was reported by Sanduleak
The question of whether quasars do exhibit spectral ev-Pesch (1989) and the source was first observed in X-rays
lution or not is fundamental and has direct impact on quaday the ROSAT PSPC in November 1992 and in July 1993
formation models. The question of whether the observed d{Reimers et al. 1995). The accumulated net counts were not
ference between radio-quiet and radio-loud quasars at leuficient to allow a spectral analysis, however Reimers et al.
redshifts persists to high redshifts cannot be answered c¢1995) find no indications for excess absorption as the photons
clusively with current data, which tentatively indicate that naere distributed over the whole ROSAT energy band.
evolution takes place in radio-loud quasars, but the number of PKS 2126-158 was detected in X-rays b¥instein
objects is still very low. Spectra for high redshift radio-quigZzamorani et al. 1981). The ROSAT PSPC spectrum was pre-
quasars with reasonable quality hardly exist. A study of the cisented in Elvis et al. (1994b) and from ASCA observations
rently unknown spectral properties of high redshift radio-quiSerlemitsos et al. (1994) constrained the redshift of the ab-
quasars is also relevant for our understanding of the cosmsarber atz < 0.4. However, Cappi et al. (1997) could not re-
X-ray background and the contribution of these objects. produce these results and attribute them to the use of older re-
One of the major results of the ROSAT and ASCA obsesponse matrices by Serlemitsos et al. (1994).
vations of high redshift radio-loud quasars was the detection With a 2-10 keV X-ray luminosity ofL, ~ 6x 10*" erg s*
of absorption in excess of what is expected from the galacB&S 2149-306 is one of the most luminous radio-loud quasars
Ny-value (Elvis et al. 1994b; Siebert et al. 1996; Brinkmanim the Universe. The ROSAT All Sky Survey data and the
et al. 1997; Cappi et al. 1997; Yuan et al. 2000). However, dASCA observations of PKS 214306 were first discussed in
to the low signal-to-noise of the spectra and the flisient en- Siebert et al. (1996). The absorption column density found by
ergy resolution of the instruments, it is impossible to unanGappi et al. (1997) is slightly higher, but consistent, with that
biguously determine whether the absorption is galactic, intgiven by Siebert et al. (1996). However, the extra absorption
galactic or intrinsic to the quasar and, in some cases, the &Ny ~ 4 x 10°° cm™) is not large and the deduced value
sorption appears to be even temporarily variable (Schartel et@luld be #&ected significantly by calibration uncertainties of
1997). Current observations tentatively indicate an intrinsic aihie SIS detectors.
sorption site. Related to this is the question, whether excessThe 2-10 keV flux of 8x 10712 erg cn? s reported from
absorption is also a feature of radio-quiet quasars (Yuan etaBeppoSAX observation in October 1997 (Elvis et al. 2000) is
1998a; Yuan & Brinkmann 1998). Up to now, the answer is nonly ~80% of the ASCA flux in 1994 (Cappi et al. 1997). The
but the data are far from being conclusive. Any systematic dhard power law index df = 1.4 + 0.05 is similar to the values
ferences in the spectral glod absorption properties betweerfound by ASCA ([ = 1.54+ 0.05, Cappi et al. 1997), however,
radio-loud and radio-quiet quasars can be extremely importdm¢ LECS showed an excess of counts below 1 keV and the
for an understanding of the formation processes for quasars abdorption had to be fixed to the galactic value. No evidence
the radio-lougradio-quiet dichotomy. for a red-shifted Fe-K emission line was seen in the spectrum
Furthermore, if damped ly systems are in the line-of- and an upper limit of 63 eV for the equivalent width of a line at
sight, it should be possible, with the help of X-ray observations5 keV claimed by Yagoob et al. (1999) was given.
to determine the ionization state of these systems and thus de-In recentChandraobservations Fang et al. (2001) do not
rive limits on the size, temperature and density for them (Fafigd significant excess absorption towards PKS 2130%. The
& Canizares 2000). However, so far current data do not gigeurce flux has decreased by about 30% compared to the ASCA
significant constraints (Fang et al. 2001). observation and the deduced power law inHex1.255+0.020
In this paper we present the results of XMM-Newton olis significantly lower than the value bf~ 1.55 seen by ASCA.
servations of four high redshift quasars. Two are radio-louBurther, the emission feature around 5 keV reported by Yaqoob
PKS 2126-158 (z = 3.27) and PKS 2149306 = 2.34) and etal. (1999) was not found in théhandradata.
two are radio-quiet, Q 1442931 ¢ = 2.64) and Q 0000263 In this paper we will present the results of XMM-Newton
(z = 4.10). All of them have been observed in X-rays besbservations of these four quasars. In the next section we will
fore. From ASCA data (as well as ROSAT data in the case give details on the observations and discuss the temporal
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3.50

2.1. The light curves

PKS 2149—-306
We calculated the 0-21.0 keV light curves for all four objects
+ by extracting the photons from a circular region centered on
the source with a radius of 45This extraction radius was cho-
sen to avoid contamination from nearby objects and it contains
about 90% of the source photons, using the encircled energy
function given by Ghizzardi & Molendi (2001). Only single
and double events (i.e. with pattera®for the PN camera and
0-12 for the MOS cameras) and with quality flag O were cho-
sen. The time bin size was set to be 500 s for the radio-loud
objects and to 1000 s for the radio-quiet ones and we used only
the time range for which all EPIC cameras were switched on.
The backgrounds were determined with the same selec-
tion criteria from source free regions on the same chips and
subtracted from the source light curves. The co — added PN
and MOS net light curves for the four objects are shown in
Fig. 1.
The light curve of PKS 2149306 is consistent with

3.40

Counts/s

PKS 2126—-158

Counts/s
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o010 L Q 0000-263 a constant average flux during the observation period. A
Kolmogorov-Smirnov test gives &15% probability that the
0.08 | short time variability is only that expected from purely statis-

Z + + + + tical fluctuations. However, no definite time scale can be de-

£ oo6f + + H + + H + ﬂ + + duced from the relatively noisy data.

3 + + + + + + + + + + PKS 2126-158 shows a slight increase of the count rate
0.04 H + + + H 7 with time of ~(4.8 + 2.7) x 10°% cts s2 as well as short time
oozl + 1 flux variations 0f~5% on time scales of1 ksec. These vari-

‘ 4 ations seem to occur in a well organized linear fashion but the
0.25 ‘Q aam 2031 counting statistics are infiicient for a more detailed analy-

sis. In both cases these variations are moderate and not un-
usual amongst radio loud quasars. From the observed variabil-
ity we can estimate a lower limit to the radiativéieiency
7 2 5x 10743AL/At (Fabian 1979). With the above given time
scale and the luminosity determined from the spectral analy-
sis (see Sect. 3) we obtainz 8. This value largely exceeds
the theoretical limit of accretion onto a black hole implying
‘ ‘ ‘ ‘ enhancement of the emission by relativistic beaming.
© 1x10” i;;f[sj sxi0t st The light curves of the two radio-quiet objects Q 00263
and Q 14422931 are consistent with a constant flux and show

Fig. 1. Combined PNMOS, background subtracted,2610 keV  no statistically significant variations. The drop of the count rate
lightcurves of the four quasars. The time binning is 500 s for the radigt the end of the Q 1442931 observation and the one ex-
loud quasars and 1000 s for the radio-quiet quasars. ceptional low point coincide with strong flaring activity of the
background and are thus very likely not source intrinsic inten-
sity variations.
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behavior of the objects. We will then present the spectral analy- :
ses of the objects and discuss in Sect. 4 their broad band pr(?géé pectral analysis
ties, in particular the amount of absorption towards the sourc®¢e have performed the spectral analysis of PN, MOS and RGS
A general discussion and a summary will be given in Sect. 5data for both radio-loud quasars using the latest available ver-
sions of the response matrices, released in April 2002 (PN) and
in March 2002 (MOS). The RGS response matrices were cre-
ated with the SAS packaggsrmfgen In the case of the radio-
2. The data quiet quasars we have analyzed only the PN and MOS data,
because of the low photon statistics in the RGS spectra. As a
The observational details for the four sources are reporgecbliminary step, we have created Good Time Interval (GTI)
in Table 1. All PN and MOS data were reprocessed usifites to check for time intervals with high background which
XMMSAS version 5.3.0; for the RGS data XMMSAS vercould contaminate significantly the source photons. For both
sion 5.3.3 has been used. the radio-loud sources the background remained low during
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Table 1. Data of observations.

E. Ferrero and W. Brinkmann: XMM observations of higipdasars

Source Observing date  Instrument Mode Filter Exposure
(ksec)
PKS 2149-306 May 1, 2001 PN Large Window Medium ~218
MOS1/2 Full Window Medium ~24
RGS¥2 Spectroscopy HER ~25
oM Imaging uvw2 ~20
PKS 2126-158 May 1, 2001 PN Extended Full Window Medium ~18
MOS1/2 Full Window Medium ~22.8
RGS%2 Spectroscopy HER ~23
oM Imaging Grism1l  ~20'
Q 0000-263 June 25, 2002 PN Extended Full Window Thin  ~43.5
MOS1/2 Full Window Thin ~50.3
RGS%2 Spectroscopy HER ~23
Q 1442+2931 August 1, 2002 PN Extended Full Window Thin ~37
MOS1/2 Full Window Thin ~39
RGS%2 Spectroscopy HER ~42
oM Imaging Uvw2 ~20

T Divided into five exposures of4 ksec each.

the whole observation, so that no time intervals had to be ex1. PKS 2149-306
cluded from the subsequent analysis. During the observations

of the two radio-quiet objects several background flares Wefgih the above selection criteria we obtained a total of
found and the flaring time intervals were excluded in the speg;3 500 net counts from the PN camera for a spectral fit. The

tral analysis. . y hardness ratios of the counts in the-@12eV / 2.5-10 keV

We also checked for pile up exploiting the XMMSASyand show slight variations over the observation, not obviously
task epatplot both for the PN and the MOS cameras. Wegyrelated with the count rate. We therefore checked the spec-
found no indications for it in the radio-quiet sources and i3 changes by dividing the observation interval in three parts.
PKS 2149-306, whereas for PKS 212658 signs for pile up |n gl three intervals the fitted spectral power law slopes, as-
are present for the PN camera with a count rate @7 ct$s  syming galactid\y or fitting the absorbing column density, re-
which is close to the critical value for a point source in thgained the same inside the statistical uncertainties. Terdi
Extended Full Window mode. No pile up was found for thgnces were marginal and therefore we combined the whole data

MOS cameras. set for the spectral analysis.
For the PN camera we extracted the photons from a cir-

cular region of radius 45 centered on the X-ray positions We first fitted the PN data (see Table 2) with a simple power
of all four quasars. This extraction radius corresponds to tkev model with free absorption for theZ3-8 keV energy range,
maximum allowed to avoid the chip boundaries. In the cateaving out the inherently noisy data above 8 keV. The fit and
of PKS 2126-158 we also excluded from the analysis the fouhe resulting residuals, as ratio between model and data, are
central (RAW-) pixels in order to avoid pile up. The same exgiven in Fig. 2. This fit yielded a photon ind&x= 1.53+ 0.02
traction radius as for the PN was used for the MOS camerasdNy = (2.94 + 0.32) x 10°° cm2, slightly in excess of the
The backgrounds were extracted from source free regions witlactic value oNga' = 2.10x 10?°cm2. The fit is acceptable
the same radius from positions near the source. Only single awith a reduced;(fed = 1.08528 d.o.f. A similar fit with Ny
double events with flag O were selected for the PN, wherefa&d to the galactic value is worse with= 1.49+ 0.01 and a
only photons with pattern 0-12 and flag O were chosen fasduced¢® = 1.11. We further tried a broken power law model
the MOS (for details on the XMM detectors see Ehle et aind obtained a very flat slopEsf = 1.03) at low energies, a
2001). Finally, the produced spectra were binned to contajlvpe ofl'haq = 1.50 at high energies, similar to the value of
at least 50 and 30 photons per energy channel for the radige single power law fit, a break energy Bfieax = 0.7 keV,
loud and radio-quiet sources, respectively, in order to haveéb@at with anNy lower than the galactic value, with a reduced
sufficient signal to noise ratio and to allow the use of e X%4 = 1.04/526. Fixing the absorption at the galactic value
statistics for the fit. yields an equally acceptable fj{, = 1.05/527) with nearly

To perform the spectral analysis of RGS data we have udddntical parameters, except for a steeper sldpgi(= 1.27)
the standard science data files created by the RGS Pipebihéow energies. An F-test gives an improvement for the broken
Processing binned to contain at least 30 photons per enepgyer law fit at only the-86% confidence level, therefore we
channel. will from now on only consider single power law fits.
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Table 2. Results for power law fits for PKS 214806 in the energy
band 02-8.0 keV.

3

N

3 ‘ Detector Ny r Normalization y2 y/d.o.f.

i (1) @

8 _ Wirhwhu PN 294+032 153+002 087+015 1.09528

35t L ““‘:“**“1‘ | PN galactic 49+001 083+007 1.13529

0 i h”! MOS1 234+080 127+003 095+003 1.0§188

: M1 wmos1 galactic 127+002 Q94+002 1.07189
MOS2 055+ 041 127+003 Q91+003 1.26189
MOS2 galactic B3+002 Q97+002 1.34190
MOS1+MOS2 136+ 052 127+ 003 @) 1.23383
MOS1+MOS2 galactic B0+ 0.02 (@) 1.24384

ratio

The errors given are at the 90% level.

@ In units of 16° cm 2 N3 = 2.10x 10?° cmi 2.

2 Normalization at 1 keV in 1¢ phykeV/cn¥/s.

@ Different normalizations for the individual detectors.

ratio

similar slopes withNy consistent with the galactic value for
the RGS1 whereas in the case of the RGS2 a flatter slope
Fig. 2. Power law fit with free absorption for PKS 214306 in the (T = 152+ 050) Wlth N Iower than the gaIaCtIC- value is
0 2-—8-keV energy range. The upper panel shows the PN fit, the midé?eund. Due to the discrepancies between the two instruments,
) . ' ) o d to improve the photon statistics, we combined the RGS1
panel the ratio between data and model; the lower panel gives fo . . . .
comparison the ratios for the power law fit to the combined MOSEind RGS2 data, tolerating some data degradation and inferior
plus MOS? data. resolution compared to the separate fits. The results yielded flat
slopes, in between those from the analogous fits to the MOS

and PN datal{ = 1.41 + 0.13,)(rzed = 1.14/81 d.o.f. for galactic

The power law fit to the MOS data gave slightlyfdrent Nu; T' = 1.26+ 0.32, ¥2, = 1.1580 d.o.f. with anNy value
results, summarized in Table 2. As can be seen, the regidcegompatible with zero). There are no obvious structures to be
are larger for MOS2 and for both MOS1 and MOS?2 the fittegeen in the residuals, but the quality of the RGS data is rather
slopes are considerably flatter than those for the PN, more tthw. Considering the discrepancies among the various instru-
usually found when comparing MOS and PN data. Deviationgents, we did not attempt to combine and fit the PN and MOS
from a simple power law spectrum could be responsible fdata or the PN and RGS data together, but rely in the following
the observed dierences. For the MOS2 we also get a colummainly on the PN data.
density lower than the galactic value. We tried other models like a thermal bremsstrahlung and a

To improve the statistics, we combined the MOS1 argbnstant density ionized disk model (Ballantyne et al. 2001).
MOS2 data. The power law fits yielded similar results as abovid)e thermal bremsstrahlung model yielded a temperature of
with slopes still flatter than obtained for the PN (see Fig. 8T = 9.8 keV; however, the fit is unacceptable with a reduced
Interestingly, the slopes found for the simple power law fit to%, = 1.42/529 d.o.f. The ionized disk model (assuming galac-
the MOS data are very similar to the values of the low-energjg Ny) resulted in an ionization parametes 1.024, a photon
slopes of the broken power law fit to the PN data (with galatdex of the incident power law = 1.5, a reflection fraction
tic Ny). R = 173x107, and a reduceg2 , = 1.13/527 d.o.f. Thus,

However, the quality of the MOS data appears to be lowéhe ionized disk model provides only a poor fit, the reflection
the residuals are much noisier and the obtaip@iare worse fraction is very small, and the obtained slope is very similar to
than those from the fits to the PN data, which can be seertlyat of the power law fit.

Fig. 2 where the lower panel shows the ratios for the MOS Single power law fits to the data in the hard energy band
fit. Whether remaining calibration uncertainties or an intrinsi&2 keV) result in excellent fits with slightly flatter slopes (see
source spectrum which cannot adequately be described byahle 3). An extrapolation of those power laws to lower ener-
simple power law, account for the observed discrepancies cgies seem to indicate a deficit of flux belewt keV. However,

not be distinguished with the current data. small changes in the energy range used for the fit (especially

We further fitted the RGS data with an absorbed powethen the inherently noisy daks keV are left out from the fit)
law in the 035-2 keV energy range. The fits to the RGStesultin acceptablefits»(ﬁed ~ 1) with slightly differing power
and RGS2 data yieldedfrent results, with power law slopedaw slopes and fitted\y; values in accordance to the galactic
' =116+ 0.18 nged = 1.18/37 d.o.f.) and” = 1.64+ 0.38 absorption.

fed = 0.91/43 d.o.f.) assuming galactic absorption for RGS1 The addition of an extra emission component to the power

and RGS2, respectively. The fits with free absorption galaw, for example a black body witkT = 0.25 + 0.02 keV,

channel enerqy (keV)
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Table 3. PN spectral fits for PKS 214806 in the hard energy band
2-8 keV and galactic absorption.

Model r E o/t xZyd.o.f.
@ &)
pow 1.44+0.04 0.87196

pow + Gauss 1.440.05 4.96+0.06 (0.01) 0.84194
pow+edge 1.4@0.07 5.10:0.20 0.10:0.10 0.8%194

normalized counts/sec/keV

The errors given are at the 90% level.

@ Line energy in keV; the normalization of the line 93+ 2.57x
10°% phykeV/cné/s.

@ Line width (o) or depth of the absorption edge) {n keV.

1.5 0.01

ratio

0.5

channel energy (keV)

contributing about 58% to the flux at 1 keV, provides an ac-Fig. 3. Power law fit with galactic absorption for PKS 212668 over
ceptable fit over the whole 0-20.0 keV energy banq/fed — the restricted energy band-20 keV, extrapolated to lower energies.
1.036/528 d.o.f.) with a power law slope bf= 1.43+0.02 and
fixed galactic absorption.
Finally, we tried a power law with fixed galactic absorp? 2. PKS 2126-158
tion over the whole energy band, allowing for extra absorpgpplying the same selection criteria as for PKS 21306, we
tion at the redshift of the source. The fit is acceptajgfgd(= collected a total 0£44 300 net counts from the PN camera. We
1.065/528 d.o.f.) withI' = 1.53 + 0.02 and an intrinsic col- started fitting a simple power law model in the610.0 keV
umn density ofNyy; = (1.09 + 0.04) x 107! cm™2. A similar range and obtained a photon indéx = 1.51 + 0.02, an
fit could be achieved with galactic absorption plus an intrinsidy = 1.1 x 10! cm?, in excess of the galactic value and a
warm absorbergbsorimodel in XSPEC). The fitis acceptabley2 | = 0.98/492 d.o.f. (see Table 4). A single power law fit
2 .= 1067/527 d.o.f.) withI' = 1.53+ 0.03. The column with fixed galactic absorption is not acceptable with, =
density of the warm absorbBlyam = (1.31733) x 107 cm?is  1.85/493 d.o.f.
rather ill determined. A power law fit, limited to the hard energy band
To investigate the presence of a Gaussian line arouf®0-10.0 keV), with absorption fixed to the galactic value is
~5 keV (~17 keV in the quasar rest frame) claimed by Yaqocxtx:ceptablekéed = 0.88/197 d.o.f.) with[' = 1.43+ 0.04. The
et al. (1999) from an ASCA observation, we restricted oxtrapolation of this power law fit to lower energies (see Fig. 3)
analysis to the hard energy band (2-8 keV). We fitted chearly demonstrates the necessity for more absorption at low
power law with galactic absorption and an additional narrognergies.
(0 = 0.01 keV) Gaussian line. The result for the fit is given The fit further indicates that, although excellent power law
in Table 3. The equivalent width of this narrow line wouldits can be achieved, there might be spectral deviations from
be about 12 eV in the quasar’s rest frame, much below tttés simple model. As an indication for this we notice, that the
~300 eV claimed by Yaqoob et al. (1999). Leaving the widtsame fit, limited to the hard energy bandd310.0 keV), with
of the line free in the fit resulted as well in a narrow line witfixed galactic absorption is acceptabié,( = 0.99/133 d.o.f.)
nearly identical parameters and large errors. We further triegvth a different slope of = 1.50+ 0.07.
power law fit with inclusion of an absorption edge~d keV Fitting a power law over the whole energy band, fixing the
and obtained an equally acceptable fit (see Table 3). galactic absorption and allowing for extra absorption at the red-
Both, the fit with a Gaussian line and an absorption edgshift of the source, gives a good f)ctfgd = 0.90/492 d.o.f.) with
improve theyZ, only marginally, the normalizations of theextraNy, = 1.40x 10?2 cm2 andl’ = 1.47 + 0.02. Allowing
models are small and not well constrained and the improvhe redshift of the absorber to vary results in a value in agree-
ments are statistically not significant. We also tried to addnaent with the redshift of the quasar. We checked if a warm ab-
Gaussian line to the model of a power law plus black body asdrber could be responsible for the extra absorption, perform-
galactic absorption, resulting kT = 0.25 keV,I" = 1.43, a ing a fit with theabsorimodel. The ratios between the data and
narrow line ate = 4.95 keV and/yfed = 1.03/525 d.o.f. Also the model of the resulting fit are shown in the lower panel of
in this case the introduction of the line does not improve the ffig. 4 with extraNy, = 1.35x 10?2 cm™2 at the redshift of
significantly. the sourcel’ = 1.47 + 0.02, the absorber temperature fixed at
From the simple power law fit with freBly in the whole T =3x10*K and,\/fed = 0.90/490 d.o.f. However, the ioniza-
energy band we obtain a 2-10 keV flux and luminositijon parameter is not well constrained and the fit is statistically

of fooigkev = 4.65x 10712 ergcnm?s™ and Lo_jpkev = €quivalent to the one with a neutral absorber at the source’s
1.03 x 10*" ergs?, respectively. For the ROSAT band weredshift.
get fo104kev = 3.47x 1012 ergent?s™ andLg1-24 kev = The results of the power law fits for the MOS data are

7.73x 10% ergs™. shown in Table 4. As in the case of PKS 21886 the fits



E. Ferrero and W. Brinkmann: XMM observations of highuasars 471

Table 4. Results for power law fits for PKS 212658, a \ \Vﬂ‘ Al ]

Detector ¥ r Normalization yZ /d.o.f. % 1 HM | o \

@) @ £ Moo

PN®  112+006 151+002 099+0.02 0.98492 ol | ‘

PN@ galactic 130+ 001 077+001  1.83493 o

PN®  049+828 150+020 100+049  1.00132 i ”M

PN® galactic 150+ 007 100+012 099133 £ LYy

PNO  310+199 149+041 087+0.33 0.87196 ‘

PN© galactic 143+ 004 088+004 0.8§197 ok } 1 '

MOSI® 129+009 135+003 174+006 1.26229 ) }

MOS1®  galactic 111+001 131+0.02 2.36230 . - + | | W } ' ’MW H M H

2@ 113+0. +0. +0. : B

oot e e v O
The errors given are at the 90% level. : | - | | | ]
O Nomataeion a1 1 0 pF . b
SRR i
[ ey o100ty i A

© Energy band 2-10.0 keV.

channel energy (keV)

Fig.4. Power law fit with free absorption to the PN data for
PKS 2126-158 (upper and middle panel). The lower panel shows the
Irf':_ltios between data and model for the warm absorber fit with galactic

are systematically worse than those for the PN, with S'gnabsorption to the PN data.

icantly flatter slopes and larggrs. Apart from these dier-
ences, the MOS data show evidence for excess absorption in

PKS 2126-158 as well. A simple power law fit with excess  sing the results from the simple power law fit with free

absorption doesn’t provide a good description of the SpeCtrlé{Bsorption in the whole energy band we obtain the following
and the remaining residuals indicate a more complicated str{gyes and luminositiest,_10 kev = 5.46x 10712 ergcnr2 st

ture, but the photon statistics of the MOS data arefiixgant Lotokev = 223 x 10Y ergs?, foioakev = 3.92 x

for a more detailed modeling. 102 ergen?s ! andLo1 24 kev = 1.61x 107 ergs'™.
Fitting the same models to the RGS data gives results con-

sistent with those obtained for the PN, but with flatter slopes
and lower excess absorption ¢ 1.2, Ny = 8.7 x 10?0 cm™2 3.3. Q 0000-263

for RGSLI ~ 14, Ny = 8.3 x 10% Cm__z for RGS2,I" ~  Erom the240 ksec observation we collected or#t400 net
1.2, Ny = 6.6 x 10?° cm2 for the combined fit). The resid- 5o rce counts from the PN camera. We tried simple power law
uals show an excess of emission around KeV which we fiis jn the whole energy band for the PN and MOS cameras sep-
further tried to model with a Gaussian line with fixed energyrately. In all three cases the fittét} was consistent with the
(E = 1.72 keV) and width ¢ = 0.05 keV), with equivalent ga|actic value, so we fixed it to reduce the number of fit param-
widths of ~129 eV for the RGS1 and67 eV for the RGS2. gers, The resulting photon indices are given in Table 5. As they
This allowed us to recover values of the parameters similardgs consistent with each other within the errors, we combined
the PN case both for the absorptidi{(= 1.0 x 10** cm™)  the PN and MOS spectra to improve the statistics. A simple
and the power law slopd’(= 155+ 0.41). However, the rest oyer Jaw fit with galactic absorption yielded a photon index
frame energy of the line would be7.3 keV, not immediately - _ 2 10+ 011 anerzed = 0.85/110 d.o.f. (see Fig. 5). No Fe
recognizable as any known feature. line (expected at1.2 keV in the observer’s frame) is required
We tried additional models relying again on the PN datgy the data. Thus, a simple power law with galactic absorption
alone. An ionized disk model yielded acceptable results wiggems to be a flicient model to describe the data. Some devi-
the following best fit parameterdly = 1.2 x 10?* cm?, ion-  ations are visible in the residuals-<2.9 keV, which we tried to
ization parametet = 1.044,T" = 156, reflection fraction model with a broad Gaussian line, however the line’s parame-
R = 0.11, redshiftz = 3.262 (consistent with the source'sters are not well constrained. The photon counts ardficgnt
redshift) andyZ,, = 0.97/489 d.o.f. But the errors on the pato model this feature.
rameters are large so that this fit is not reliable. With the above parameters for the PN fits we obtain a
A thermal bremsstrahlung model with fredy gives a 2-10 keV flux of fo_1g kev = 2.55x 1071* erg cnt? s~ which
slightly worse fit than the power lawf , = 1.11/491 d.o.f.), results in a luminosity of; 19 ev = 4.82 x 10* ergs? of
whereas a broken power law fit results in very low values of tiilee source. In the ROSAT band we gt 24kev = 7.76 X
soft photon indexI(sor = 0.09 for freeNy) and huge errors. 107 ergent?s™ and Lgio4kev = 1.46 x 10% ergs?,



472 E. Ferrero and W. Brinkmann: XMM observations of higipdasars

Table 5. Results for power law fits and galactic absorpticbtga( = Table 6. Results for power law fits and galactic absorptiotga( =
1.67 x 10°° cm2) for Q 0000-263 in the energy band®-9.0 keV.  1.56 x 10?° cm™2) for Q 14422931 in the energy band®-9.0 keV.

Detector r Normalization 2 yd.o.f. Detector r Normalization 2 yd.o.f.
(1) (1)
PN 219+ 0.12 131+0.14 0.9164 PN 192+ 0.07 431+ 0.30 0.87105
MOS1 198+ 0.40 158+ 0.19 0.6721 MOS1 182+ 0.11 519+ 0.48 2.0348
MOS2 182+ 0.23 146+ 0.23 0.5223 MOS2 176+ 0.13 515+ 051 0.8448
PN+MOS 210+0.11 (@) 0.83110 PN+MOS 187+ 0.05 @) 1.14203
The errors given are at the 90% level. The errors given are at the 90% level.
(1) Normalization at 1 keV in 16 plykeV/cn?/s. (1) Normalization at 1 keV in 16 plykeV/cn¥/s.
@ Different normalizations for the individual detectors. @ Different normalizations for the individual detectors.
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Fig. 5. Combined PN-MOS power law fit with galactic absorption for Fig. 6. Combined PN-MOS power law fit with galactic absorption for

Q 0000-263 in the (2-9 keV energy range. The lower panel give§Q 1442-2931 in the ®-9 keV energy range. The lower panel gives
the Ay? per channel. the Ay? per channel.

consistent with the values found by Bechtold et al. (1994a) ali@e. The low quality of the MOS data and the small number of
Kaspi et al. (2000) within the errors. counts argue against the real presence of this feature. The addi-
tion of the PN data leads to a shift of the free fitted line center
to an energy below 0.2 keV, with large errors on both the en-
3.4. Q 1442+2931 ergy of the line and its width. We note that a redshifted Fe line
A total of 23800 net counts were collected for the source J{ould be expected atl.7 keV, where no feature is observed.
the PN camera. Again, we first tried simple power law fits for 1he 2-10 keV flux and ILf;]Wln05|ty2reslult|ng from the PN
the PN and MOS instruments separately, which resulted in 4-2"€ f2-l% kev = 11-25 x 107" ergem®s™ andLo-10 kev =
sorption column densities consistent with the galactic valu82 % 10 ergs™, respectively. For the ROSAT band they

. . . — 13 21 _
We therefore fixed thél, to the galactic value and obtained'® fo1-24 kev = 2.08x 10~ ergem“s™ andLo1-24 kev =
the results given in Table 6. 9.64 x 10 ergs?, consistent inside the errors with no flux

The fit to the very noisy MOS1 data gave a hmh in con- variations between the ROSAT (Reimers et al. 1995) and XMM

trast to the fit for the MOS2 camera. The MOS1 data could al@8Sevations ten years apart.

be responsible for the higkfed of the combined PN- MOS fit

(see Fig. 6). All fits |nd|ca'ge that a power law describes tms_ Discussion

spectrum of the source quite well and that no excess absorp-

tion is required. The MOS data, but not the PN data, seemWé have presented the results of detailed spectral analysis of
require an extra emission component-dt5 keV, which we two high-z very luminous, radio-loud quasars and two high
tried to model as a broad Gaussian line. From the fit of thadio-quiet quasars. XMM’s high sensitivity and wide energy
co-added MOS1 and MOS2 data we obtained a line enellggnd allowed a reliable determination of the quasars’ spectra
E = 1.48+0.12 keV, however the line width is not constraine@ver a source intrinsic energy band up~t60 keV and to ad-

and the fit doesn'timprove significantly after the addition of théress the question of intrinsic absorption in the objects.
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4.1. Radio-loud objects fluxes, even from the earliinsteinlPC observation (Worrall

A simpl | ith al o ~ 153 i & Wilkes 1990) are identical inside the statistical uncertainties,
simple power law with a slope @t ~ 1.53 providesareason- 1 x 10" ergenr?sL. The constancy of this flux

ably good fit to t.he data from PKS 214906, with absorption level is relatively unusual for such a bright radio-loud quasar.
near the galactic value. However, the fact that MOS and PN

datayield dfferent slopes, that fits over restricted energy ranges
for the same instrument yield slightlyftérent power law in- 4.1.1. X-ray and broad band spectral properties
dices, and that the residuals show some “systematic” variations
indicates, that a simple power law is perhaps not the best dée power law fits with free absorption in the whole energy
scription for the spectrum. But the deviations from a straigh@nd yielded for both quasars a slopes 1.5. This value is
power law are small and statistically only separable by incred¥pical of those fromEinsteinobservations (Wilkes & Elvis
ing the signal to noise ratio in a longer observation. 1987) but is at the lower limit of the range commonly found
Depending on the models fitted to the data the results f@F radio-loud quasars from ROSAT and ASCA observations
the absorption column density change slightly. Adding a sm&rinkmann et al. 1997; Reeves & Turner 2000). Similar flat
black body component withkT ~ 0.25 keV, which might slopes for PKS 2149306 and PKS 2126158 were reported
be a reflection component in the rest frame of the source,fi@m previous ASCA and ROSAT observations (Elvis et al.
the power law gives an acceptable fit with galactic absorptiok294b; Cappi et al. 1997; Siebert et al. 1996) and@handra
Another interesting possibility could be that we are seeing tRBservation Fang et al. (2001) found an even flatter slope for
soft X-ray bump, never observed up to now, produced in blaz&r&S 2148-306.
by the Comptonization of external UV radiation by electronsin In the frame of the two-emission components model an
the jet (Sikora et al. 1997). explanation would be that the emission is dominated by the
Source intrinsic, extra warm or cold absorption modeleamed, flat blazar-like component. The high X-ray lumi-
predict a column density 0£10% cm2 in the rest frame nosities of the two objectsLf 10kev = 2 x 10" ergs?
of the source. Considering the quality of the available dag@d Lo-1okev = 7 X 10 ergs® for PKS 2126-158
we conclude, however, that there is no strong evidence fid PKS 2149306, respectively) would be in accordance with
substantial absorption in excess of the galactic value towaithis hypothesis. In the case of PKS 23268 we also find in-
PKS 2149-306. dication of beaming in the extremely high radiati@ency
The source was previously observed by ROSAT and ASd# = 8) of accretion onto a black hole exceeding the maximum
(Siebert et al. 1996; Cappi et al. 1997), BeppoSAX (Elvis et dheoretical value.
2000), and Chandra (Fang et al. 2001). A comparison betweenIn order to get more insight into the properties of our
the diferent instruments indicates spectral and flux variabilityources we calculated the broad band spectral indices between
The ASCA power law slopes are comparable to ours and theGHz, 2500 A and 2 keV, which are good indicators of
spectra show indications of excess absorption of a few timtae SED’s shape. The values we obtained @ = 1.11,
10?° cm2. BeppoSAX claims a broken power law with a simay, = 0.81, ay, = 0.67 for PKS 2126158 , andaoy = 0.95,
ilar flat slope and soft excess emission belo®8 keV, while ax = 0.81,a,, = 0.74 for PKS 2149306. Considering the un-
the Chandraspectra are in agreement with galactic absorptiocgrtainty on the X-ray fluxess30%) resulting from the errors
and a very flat power law slop& ¢ 1.26). The 210 keV flux of the spectral fit parameters we estimate a typical error for
measured in October 1994 by ASCA is about 30% higher thre aox and ey of the order of<5%. Padovani et al. (2002)
that obtained byChandrg BeppoSAX (in 1997), and XMM recently studied a sample of FSRQ characterized by a syn-
(~7-8x10'2ergcn?st). The RASS flux in 199®@1 seems chrotron peak at X-ray energies in the same way as HBL BL
to have been a factor of two lower (Schartel et al. 1998)acs. We checked if our sources could belong to this class and
However, the rather uncertain spectral slope makes an exacts explain their X-ray loudness. However, the above values of
comparison problematic. the broad band spectral indices place our sources in the “nor-
In none of the recent observations (BeppoSA&X%andra mal’ FSRQ region (see Fig. 1 of Padovani et al. 2002), pointing
and XMM-Newton) the claimed detection of a line-ef keV at an inverse Compton origin for the X-ray emission from the
could be confirmed, nor is there evidence for line emission gaurces. Indeed, PKS 214306 is known to have a blazar-like
other energies. SED (Elvis et al. 2000) with the synchrotron peak-&t3 mm
PKS 2126-158 clearly shows the presence of extra absorpnd the inverse Compton peak-a4 MeV, providing strong
tion of the order ofANy = 6 x 102° cm2. At the redshift of the Support to its FSRQ classification.
source this correspondsi; ~ 1.4 x 10?2 cm™? and a power  On the other hand, PKS 212658 is known to be a GPS
law model with galactic absorption plus an intrinsic cold or gource (de Vries et al. 1997; Stanghellini et al. 1998). These
warm absorber, results in excellent fits. powerful radio sources are characterized by extreme compact-
The object has been observed four times between 199&ss £1 kpc), low polarization and a convex spectrum at radio
1993 with the ROSAT PSPC (Elvis et al. 1994b; Cappi et drequencies with a turn-over betweef00 MHz and~10 GHz.
1997) and in 1993 by ASCA (Cappi et al. 1997). For all obFhis characteristic shape of the spectrum is commonly inter-
servations the fitted power law slopes and the values of @reted in terms of synchrotron self-absorption (O’ Dea 1998).
cess absorption are consistent with our results inside the Bue to their double-lobed radio morphologies, GPS sources are
rors with no indications of temporal variations. The measurddought to be lying in the plane of the sky, so that beaming
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shouldn’t play any role. This makes the tentative classificati@amoked in the unified model for AGNSs or, allowing for variable

of PKS 2126-158 as a FSRQ rather problematic as alrea@dypsorption, dusty clouds. A further alternative could be a cool-
discussed by Elvis et al. (1994b). However, new VLBA oling flow in a cluster of galaxies. As PKS 212658 is classified
servations of several GPS sources (Lister et al. 2002) reveadsch GPS source, an interesting possibility is that the proposed
some atypical features for this class of objects, like core-jehized medium (Lister et al. 2002) responsible for the GPS
structures, super-luminal motion, variability and polarizatiophenomenon through free-free absorption, could be the same
and this, together with the radiativéfieiency argument (see absorbing medium we detect in the X-ray band.

above), suggest relativistic beaming at least for some of the Our data do not allow to distinguish between a cold, neutral

G,PS sources. Moreover, these properties seem tq agree bg @'a warm, ionized absorber as we cannot see in the spectrum
with a free-free absorption model from a surrounding lonizefie typical features of a warm absorber, i.e. the OVII and OVIII

medium than with the synchrotron absorption model (L'St‘:érdges at0.7-1.0 keV and an extra emission component be-

et al. 2002). Interestingly, this absorbing medium could algg,; 4 7 kev in the rest frame; these energies are redshifted

account for the extra absorption we detect in PKS 21158 below ~0.2 keV, outside the XMM band. However, if the ab-
(see below). sorbing matter can be related to theolglouds along the line
of sight the temperature of the gas as determined from high res-
4.1.2. Absorption properties olution optical observations (D’Odorico et al. 1998) is around
T ~ 38000 K. The findings of Brinkmann et al. (1997) that the
Although excess absorption was previously reported (Cappajority of the high redshift objects in their sample are GPS
etal. 1997; Siebert et al. 1996) for PKS 21886, we find no sources and that they show excess absorption further supports
strong evidence for extra absorption for this source. Dependithg@ connection between the X-ray absorber and the conceivable
on the assumed spectral form the fits predict absorbing colufrge-free absorber of Lister et al. (2002).
densities ranging from the galactic value to an additional source
intrinsic value ofANy, ~ 1.1 x 10?* cm2 in case of a single
power law fit over the whole energy range. As the residuals 4f2. Radio-quiet objects
the fits indicate a more complex spectral form than a simple
power law the existence of any strong extra absorption mustAesimple power law fit to the combined PN MOS data
regarded as uncertain. of Q 0006-263 gives a statistically acceptable representation
For PKS 2126158 we find additional absorption aNy ~  Of the spectrum and no absorption in excess of the galactic is
0.6 x 10?2 cm2 in excess of the galactic value. For this obtound. Unfortunately, the available number of photonsiis insuf-
ject extra absorption has been claimed before from ASCA afigient foramore complex modeling of the remaining residuals.
ROSAT observations (Elvis et al. 1994; Serlemitsos et al. 1993ur findings are consistent with those from previous ROSAT

Cappi et al. 1997; Reeves & Turner 2000). Their results aregRServations within the errors. We obtain from the combined
agreement with ours. PN+MOS fit a photon index of" = 2.10 + 0.11, whereas

Bechtold et al. (1994) find for the 0.1-2.4 keV band a spec-

The absence of extra absorption in PKS 21306 ar- ¥ lact X hi
gues against its ubiquity in high redshift quasars (Yuan %@l indexa =130 + 0.23 and galactic absorption. From this

Brinkmann 1998). On the other hand, the presence of extra 3ptheY deduced a broad spectral index = 1.85 whereas we
sorption in PKS 2126158 rises the question of the locatior"d @ slightly diferent valuexo, = 1.78. Kaspi et al. (2000)
of the absorbing material. In fact, our fits are compatible wi{ve & broad spectral index, = 1.65. The errors on theox

an absorber at the redshift of the source, but other redshifts 3¢ Peen estimated to §8% as in Sect. 4.1.1. The discrep-

equally allowed by the data, so that this issue remains open."’InCIes In thege values can t_)e explained by tﬁe,“*”t spectral
. . . §Iopes used in the calculations and the restricted ROSAT en-
A galactic origin of the extra absorption by means o

molecular clouds and dust has been excluded for this sourceetr)?y range compared to XMM.

local CO surveys and IRAS measurements (Cappi et al. 1997). Similar results hold for Q 14422931, for which an accept-
The absorption could then be due to intervening matter alojle fit is again provided by a simple power law and galactic
the line of sight. Damped Ly systems with column densitiesabsorption. The power law slope for the combinedHOS

of the order of 18°—10?* cm2 or intervening galaxies couldfit is I' = 1.87 + 0.05. Due to the low number of counts no
provide the necessary amount of absorption. spectral analysis of ROSAT observations could be performed

However, no damped ly systems have been detected iRY Reimers et al. (1995) for a comp_ari;on with our results buf[
the optical spectrum of PKS 212458, but only the Ly the deduced qu_xes are conS|stent_ inside their errors. For this
forest (Giallongo et al. 1993) with much lower column derfiuasar we obtain a broad spectral indgx= 1.70.
sities Ny ~ 10'°-10'" cm?), which cannot account for  The power law slopes we get for the two high redshift radio-
the observed absorption. Moreover, some absorption varialjiiiet quasars are in agreement with the typical values found at
ity seems to be present in PKS 21268, not explicable by |ow redshifts (Yuan et al. 1998a), suggesting the absence of
damped Ly systems, which are believed to be stable over lorgectral evolution for this class of AGN and the presence of
time scales. a constant spectral form over a wide band width. Further, the

It thus seems likely that the absorber is at the quasar’s @epes are also considerably steeper than those of the two radio-
sition. Then a possible site for the absorber could be the tolosd quasars of our sample, supporting the spectral dependence
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Table 7. Summary of source properties.

Source type z m o r Lo-10 kev Ny  x2yd.of.

1) (2 [x10"ergs]  (3)
PKS 2149306 RL 2.34 185 0.95 .%3+0.02 1.03 0.294 1.0828
PKS2126-158 RL 3.27 17.0 1.11 .%1+0.02 1.97 1.1 0.98192

Q14422931 RQ 264 17.0 1.70 .92+ 0.07 0.06 galactic 0.9705
Q 0000-263 RQ 4.10 18.0 1.78 .29+0.12 0.05 galactic 0.964

The errors given are at the 90% level.

@ Estimated error 0£5%.

@ power law slope of fit to PN data with free absorption.
@) Fitted absorption in units of 2dcm2.

on the radio-lougtadio-quiet classification observed at low red5. Summary
shifts (Brinkmann et al. 1997; Yuan et al. 1998a).

The aox for these two high redshift quasars are consigx brief summary of source properties and results of the spec-
tent with values found in previous studies far> 2 and tral analyses are given in Table 7. Please note that we give, for
they are larger than the average values found at 0.2 a comparison, the power law slope for the PN fit with free ab-
(Yuan et al. 1998a). This indicates that high redshift radio-quistrption; the resulting? , given in the last column, indicates
qguasars are more X-ray quiet than their low-redshift countehe quality of the fit. A simple power law fit for PKS 2149-306
parts. However, it is found (Avni & Tananbaum 1982; Avni &with ' ~ 1.53 andNy = 2.94 x 10°° cm™2, slightly in excess
Tananbaum 1986; Wilkes et al. 1994; Yuan et al. 1998a) thaftthe galactic value, provides an acceptable description of the
the X-ray loudness is independent of redshift and that instedata in the ®—10 keV energy band. Allowing for extra cold or
a correlation is present betweepy and logl,, wherel, is the warm absorption at the redshift of the source results in equally
luminosity at 2500 A. Thus the largety would arise from a acceptable fits with an identical slope aNd, ~ 107t cm™2.
higherl, at high redshift for these optically selected quasarndowever theNy; is ill-determined and other redshifts of the
From the broad spectral indices it is also inferred that radiabsorber are compatible with the data. With the high signal to
loud quasars are X-ray louder than radio-quiet quasars at higlise ratio from the EPIC data there is evidence for substantial
redshifts (Brinkmann et al. 1997) as well as at low redshiftieviations from a simple power law, such as a slightly curved
(Zzamorani et al. 1981). This is supported by our data, suggestrape of the residuals at soft energies, which can be modeled as
ing that an additional component contributes to the X-ray emiag-black body component witkT ~ 0.25 keV, diferent power
sion in radio-loud quasars and that radio-quiet and radio-lolav slopes when dlierent energy ranges are used for the fits,
guasars have distinct physical emission mechanisms. Howeand the flatter slopes found from the MOS fit. We conclude that
the “X-ray quietness” of radio-quiet quasars makes a detaildtbre is no strong evidence for extra absorption for this quasar.
spectral analysis ratherfiicult, and the small number of well The addition of a narrow line at5 keV as claimed by Yaqoob
studied radio-quiet higk-quasars make definite conclusionst al. (1995) with a rest frame equivalent width-df2 eV is not
rather uncertain. significant. Only a further improved signal to noise ratio would

No excess absorption has been found in the radio-quiet allow to separate flierent components in the spectrum.

jects confirming that this property is common only in the high For PKS 2126158 extra absorption was found witly =
redshift, radio-loud quasars, even if not ubiquitous. A Iargeir1>< 102 cr2 and a power law slope @ ~ 151, In fits with

sample of high redshift radio-quiet quasars is needed to stud% b ion in th f ith Lor th h
this issue properly. As already mentioned for PKS 2178 extra absorption in the source frame, either neutral or throug
: ' _a warm absorber, values df;, ~ 10?2 cm™? andI” ~ 1.47

damped Ly systgms havg been dlgcussed as p.OSS'pIe ).('r%/gre found. However the redshift of the absorbing medium is
absorbers for radio-loud high redshift quasars. Since its discgv-

S 000365 ni v sz . ot TS, Ere covetonsfom e spe b
along its line of sight az = 3.39 with Ny, ~ 2.6 x 10?* cm™2 propetly

(Levshakov et al. 2000). We added the above fixed amountctln?nt number of detected photons, seem to be present. A higher

absorbing material at the bysystem'’s redshift to the powerSlgnal t_o noise ratio is needed, both to study the presence (.)f
: ) - . the various spectral components and to determine the redshift

law fit of Q 000G-263 and could not find any statistically sig-

o ) X ) L of the absorber.

nificant diferences in the fit parameters from a fit with galactic

absorption only. The main fierences in the two models oc- Both radio-loud quasars have high 20 keV luminosities

cur at lowest energies(.3 keV) where the PN is not sensitiveof the order of~10*” ergs? and they are X-ray loud with

enough. As the count rates for Q 06B3 are quite low, es- aex ~ 1. The X-ray emission of PKS 214306 is dominated

pecially for the RGS, this means that the data areffidentto by a beamed, flat blazar-like component produced by inverse

determine the amount of absorbing material at high redshift f6ompton scattering; the shape of the SED similar to that of a

this source. blazar confirms this view.
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PKS 2126-158 is a GPS source and the absorber we derinkmann, W., Siebert, J., Reich, W., et al. 1995, AAS, 109, 147
tect in X-rays might be the same as that assumed in tBenkmann, W., Yuan, W., & Siebert, J. 1997, A&A, 319, 413
free-free absorption model for GPS sources (O’ Dea 199%yVle, B. J., Giiiiths, R. E., Shanks, T., Stewart, G. C., &
Lister et al. 2002). From its spectral properties, PKS 21158 Georgantopoulos, 1. 1993, MNRAS, 260, 49
seems to have blazar-like characteristics similar to those (PP M., Matsuoka, M., Comastri, A., etal. 1997, '?]p‘l]' 478,492
PKS 2149306, apparently in contrast with being a GP&€ Vries, W. H., O'Dea, C. P., Baum, S. A., & Barthel, P. D. 1997,

. . . . . A&AS, 191.2204D
source, with a jet oriented at a large angle to the line of SIglE},

; hich sh . f I'Odorico, V., Christiani, S., D'Odorico, S., Fontana, A., &
However, some GPS sources exist which show signs of rel- Giallongo, E. 1998, AGAS, 127, 217

ativistic beaming as typically found in blazars (Lister et alpe M., Breitfellner, M., Dahlem, M., et al. 2001, XMM-Newton
2002). Users’ Handbook,

For both radio-quiet objects a simple power law Witk 2 http://xmm.vilspa.esa.es/xmm_user_support/
and galactic absorption gives a good description of the data. external/documentation/uhb_frame.shtml
The power law slopes we found are consistent with typicBlvis, M., Wilkes, B. J., McDowell, J. C., et al. 1994a, ApJS, 95, 1
values at low redshifts. No iron lines have been detectedyis, M., Fiore, F., Wilkes, B. J., McDowell, J., & Bechtold, J. 1994b,
The 2-10 keV luminosities are of the order ofl0?® ergs?, ApJ, 422,60
much lower than for their radio-loud counterparts. Thg of E'V';b'\é'(')' lzoge,slzéSéirglgmowska, A., Bechtold, J., Mathur, S., etal.
about~1.7 are considerably larger than for t_he two rad|o-lou'gabian’ A g 1979, Proc. R. Soc. London, Ser. A, 366, 449
quasars. Being much X-ray weaker than radio-loud quasars,

. . L i . ; %ian,A. C., Celotti, A., & Pooley, G. 1999, MNRAS, 308, L6
low signal to noise ratios inhibit the detection of possible dev#ang T., & Canizares, C. 2000, ApJ, 532, 539

ations from a simple power law slope. Fang, T., Marshall, H. L., Bryan, G. L., & Canizares, C. 2001, ApJ,
The two radio-loud objects are found in the upper — left 555 536

region of thew, — aox diagram, slightly @'set from the average Ghizzardi, S., & Molendi, S. Proc. of the conference “New Visions of

of the lowz radio-loud quasars, similar to ttee> 4 quasars the X-ray Universe”, ESTEC Nov. 2001

of Fabian et al. (1999). They are thus X-ray brighter than the#allongo, E., Cristiani, S., Fontana, A., & Trevese, D. 1993, ApJ,

low-z counterparts and follow the, - |, relation of radio-loud 416, 137

quasars (Brinkmann et al. 1997). The two radio-quiet objed{dspi, S., Brandt, W. N., & Schneider, D. P. 2000, AJ, 119, 2031

are significantly more X-ray quiet than those at low redshift&Ste": M. L., Kellermann, K. l., & Pauliny-Toth, I. . K. 2002,

and theiraoy and their spectral power law slopes are nicely in ~ro¢: of the 6th European VLBI Network Symposium on New

line with the redshift dependence of these objects (BeCht?_l(gvthea\./keCI)SpgeAntS|\I/|no\|/al;§I Ec'ggcn‘iu?ir;dn?;h2‘:';’?3/2000 A 361
et al. 2002). 1O A ' P M., . , , 361,

Overall, our sources follow the general trends observed f,g{,s?]%gtzky, R.F., Done, C., & Pounds, K. A. 1993, ARA&A, 31, 717
other highzquasars. However, in contrast to previous work, the'pea, C. P. 1998, PASP, 110, 493
spectral parameters could be determined with much higher ggdovani, P., Costamante, L., Ghisellini, G., Giommi, P., & Perlman,
curacy. The great advantage of the XMM-Newton instruments E. 2002, ApJ, 581, 895
for studies of high redshift quasars is the large sensitivity of tieimers, D., Bade, N., Schartel, N., et al. 1995, A&A, 296, L49
instrument. This allows not only the detection but even a spdeeves, J. N., & Turner, M. J. L. 2000, MNRAS, 316, 234
tral study of these objects and, in the case of more luminoe@nduleak, N., & Pesch, P. 1989, PASP, 101, 1081
sources, to study small spectral deviations from a simple powsfartel, N., Walter, R., Fink, H. H., & Tiiiper, J. 1996, A&A, 307,
law which are indicators of the physical conditions govermrg%]arteL N.. Komossa, S.. Brinkmann, W., et al. 1997, AGA. 320, 421

eflemitsos, P., Yaqoob, T., Ricker, G., et al. 1994, PASJ, 46, L43

Siebert, J., Matsuoka, M., Brinkmann, W., et al. 1996, A&A, 307, 8

AcknowledgementsThis research has made use of the NAGAC ~ Sikora, M., Madejski, G., Moderski, R., & Poutanen, J. 1997, ApJ,
Extragalactic Data Base (NED) which is operated by the Jet 484, 108

Propulsion Laboratory, California Institute of Technology, under corpt@nghellini, C., O'Dea, C. P., Dallacasa, D., et al. 1998, A&AS, 131,
tract with the National Aeronautics and Space Administration. This 303 )

work is based on observations with XMM-Newton, an ESA scienéé/!”‘es' B.J., & Elvis, M. 1987, ApJ, 323, 243 _

mission with instruments and contributions directly funded by ESWilkes, B. J., Tananbaum, H., Worrall, D .M., Avni, et al. 1994, ApJS,

Member States and the USA (NASA). 92,53 '
Worrall, D. M., & Wilkes, B. J. 1990, ApJ, 360, 396

Yaqoob, T., George, I. M., Nandra, K., et al. 1999, ApJ, 525, L9

the emission of radiation over the wide energy band accessi
in high-z objects.

References Yuan, W., Brinkmann, W., Siebert, J., & Voges, W. 1998a, A&A, 330,

Avni, Y., & Tananbaum, H. 1982, ApJ, 262, L17 108 _ o

Avni, Y., & Tananbaum, H. 1986, ApJ, 305, 83 Yuan, W., & Brinkmann, W. 1998, in Highlights in X-ray Astronomy,

Ballantyne, D. R., Iwasawa, K., & Fabian, A. C. 2001, MNRAS, 323, €d. B. Aschenbach, & M. J. Freyberg, MPE Report, 272, 240
506 Yuan, W., Siebert, J., & Brinkmann, W. 1998b, A&A, 334, 498

Bechtold, J., Elvis, M., Fiore, F., et al. 1994a, AJ, 108, 374 Yuan, W., Matsuoka, M., Wang, T., Ueno, S., Kubo, H., et al. 2000,

Bechtold, J., Siemiginowska, A., Shields, J., et al. 2002, Proc. of the APRJ, 5_345, 625
meeting “Active Galactic Nuclei: from Central Engine to HosZamorani, G., Henry, J. P., Maccacaro, T., etal. 1981, ApJ, 245, 357
Galaxy”



