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Abstract. BeppoSAX observed the= 3.27 quasar PKS 2126-158 on May 24-28 1999 when-its®keV and 0.£2.5 keV

fluxes were 11 x 107 and 44 x 102 erg cnt? s™* respectively, a factor of 2 higher than in all previous ROSAT and
ASCA observations and 40% higher than in two more recent Chandra and XMM-Newton observations. The shortest detected
rest frame variability timescale is of a few months, comparable to the causal timescale associated with an emission region
of ~10 Schwarzschild radii around a fesi0'® M,, black hole. The source is detected with a signal to noise 8t = 3

up to ~50 keV, 215 keV rest frame. The BeppoSAX observations confirm the presence of low energy absorption along the
line of sight, independent of the continuum model adopted, at a high confidence level. Despite the limited spectral resolution
of the BeppoSAX LECS and MECS it is possible to put constraints @eréint absorption and continuum models, but not

to unambiguously determine the redshift of the absorber. If the absorber is not significantly ionized the BeppoSAX data do
prefer an absorber at< 2.7. Strong and complex metal line systems along the line of sight to PKS 2126-158 have been found
atz = 0.6631 and at B4 < z < 2.82. They could well be associated with the X-ray absorption. Conversely, an ionized (“warm”)
absorber at the quasar redshift provides a good fit only if the iron abundance is smallefihanlar, while that of the other
elements is fixed to the solar value. Lower iron metallicity would imply a lower dust to gas ratio, since iron aggregates easily
in dust. This can help in solving the apparent paradox of the lack of significant ultraviolet reddening in this source while strong
absorption is detected in X-rays. Low iron abundance would be at odds with the supersolar abundances derived from the broad
emission lines.
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1. Introduction timescale in highe quasars (e.g. thex[Fe] logarithmic ratio,

where the columns are normalized to their solar value) is a sen-

The high redshift > 3) Universe can be probed by ObserVéitive clock of star-formation history, and its determination pro-

ing distant convenient “lighthouses” such as quasars, Gamm&es unique constraints on the star-formation and on the initial

Ray Bursts, and luminous galaxies. Both emission and absorrwﬁ)éss function at high redshift (e.g. Hamann & Ferland 1999).

tion featur_es superimpo_sed ont_o the source c_ontinuum_ can beSo far metallicities at higl-have been studied by means of
used for this purpose. High quality spectra of high redshift oS~y quasar and radio-galaxy UV rest-frame emission lines
mic sources can tell us about the physics and chemistry of AL g. Hamann & Ferland 1999: Constantin et al. 2002:
matter along the line of sight .(i.e. der?sity, physical state a amar;n.et al. 2002), and via opticai-UV absorption sy.stems,
glemgnt abundances). In partlcullar, hlgt)uasarg f”md galaX'both associated with the quasar and with galaxies which hap-
ies give a unlque_chance of problng the metalllglty of the 935 1o lie along the line of sight to bright quasars.
enriched by the first generations of stars. Ir(_)n IS _expected% Emission line metallicity determinations are plagued by un-

2? flrog;??/t/jithmcr)zgge?{ :gptielafirsslt\lzl/p%c?lursrmg V\\/I\;Lﬁcﬁ ?)il)a_lélertainties on the properties of the emitting gas (temperature,
duce most of ther elements such as O, Si, Mg. Therefore, thdenS'ty’ lon fraction, dust depletion) and by the small num-

. . > Mer of lines available to constrain the metallicity. In particu-
relative abundances of various elements produced féereint . . :
lar, the abundance of iron relative to theslements is mostly

Send gprint requests toF. Fiore, inferred from the intensity of the UV Fe bump relative to
e-mail: fiore@mporzio.astro.it Mgll (2803 A) (Thompson et al. 1999; lwamuro et al. 2002;
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Dietrich et al. 2002). However, the Fell UV bump is one of thdiscriminate between a location for the absorber at the quasar
most important coolants of the transition region of the BLR iar along the intervening line of sight. Fiore et al. (1998) and
AGNs and therefore might be characterized by a self-regulatiBtyis et al. (1998) argue for intrinsic origin because of the lack
intensity; indeed, Verner et al. (1999) have shown that the emid-absorbers in radio-quiet quasarszat 2-3. Kuhn et al.
sivity of the Fe UV bump is far from having a 1:1 relation(2001) show thaz = 3 radio-quiet quasars have spectra that
with the iron abundance. As a consequence, the iron metale as UV-bright as low redshift radio-quiet quasars, imply-
licity of high-z QSOs inferred by a naive comparison of theng Ay < 0.3 mags. However, the absence of dust and of de-
Fell-UV/Mgll intensity at high and low redshift might be quitetectable X-rayNy in z = 2—3 radio quiet quasars could be a
inaccurate or even deceiving. selection f&ect. Most quasars are selected via optical colors

Quasar intrinsic broad absorption line (BAL) metallicityand a fairly modest reddening can drop the objects out of the
determinations provide bizarre but usually supersolar mesamples. Furthermore, radio-quiet quasars are fainter in X-rays
abundances (Hamann 1998; Hamann & Ferland 1999; Ardan radio-loud quasars and so have more poorly constrained
et al. 2001; Hamann et al. 2003). However, these could haectra. So the issue of the location of the absorbers in radio-
been overestimated, because strong absorption lines like @¥Jd quasars is still open.
could be optically thick and strongly saturated (e.g. Hamann PKS2126-158 is the brightest quasar in X-rayz at 3,
et al. 2003). The analysis of BALs is complicated by the faand it is the second brightest, after PKS 2149-30&, at 2.
that usually the line troughs do not reach zero intensity, becalr@e this reason PKS 2126-158 has been studied in great detail
the absorbers are leaky dod because of scatterunitted at X-ray frequencies since the filSinsteindetection (Worrall
flux from the absorbing region. Furtheremore, from the op®# Wilkes 1990). Elvis et al. (1994) discovered a strong low
cajUV BAL it is not possible to measure the abundances ehergy cut-, which is naturally explained by photoelectric
iron, which is one of the key elements to constrain the star fabsorption along the line of sight, in addition to the Galactic
mation history. 21cm column density of .85 x 10°° cm2 (Elvis et al. 1989).

In the case of absorption features not associated with filee implied column density ranges fron®820 x 10?* cm2,
quasars, optical-UV metal line systems in galaxies along tli¢he absorberis at ~ 0, it is not highly ionized and has solar
line of sight to quasars probe mainly the ISM of outer haloeabundances, up to a column a862.7 x 10?2 cm™2 if the ab-
rather than the bulge or the disk (see e.g. Churchill et al. 2008yrber is az ~ 3.27, the quasar redshift. ASCA observations
Even the highest column density systems known, the Dampeahfirmed the low energy cutiSerlemitsos et al. 1994; Cappi
Lya systems (DLAs), may give a distorted view of the bullet al. 1997; Reeves & Turner 2000) but cannot distinguish be-
of the “typical galaxy” population az = 2-4. DLA stud- ween genuine photoelectric absorption or continuum curvature.
ies are likely to be biased against dusty systems, since thié¢e have taken advantage of the good BeppoSAX sensitivity
would hide the background quasars in color-based surveys (exgr a very broad band, from 0.1 keV up to 200 keV, to disen-
Savaglio et al. 2000). Furthermore, in DLAs metallicities atangle photoelectric absorption and continuum curvature and
usually evaluated using faint zinc lines, since iron, which t® constrain the redshift, ionization state and metallicity of the
20 times more abundant than zinc, is heavily depleted onto dabsorber in PKS 2126-158.
grains (see e.g. Pettini et al. 1997). Using zinc lines Pettini et al. The paper is organized as follows: Sect. 2 presents the
(1999) and Prochaska & Wolfe (1999) estimate a metallicity observations and data reduction; Sect. 3 presents the spectra
about 0.1 az = 3—-4. DLA metallicities may approach solaranalysis; Sect. 4 discusses the main results on the low energy
values at lowz (Savaglio et al. 2000). absorption.

Summarizing, metallicity measurements at high redshift
pased on optigal_ observz_itions have often providgd only p.?r'BeppoSAX data reduction and analysis
tial or uncertain information. This statement applies specifi-
cally to iron. In contrast, X-ray measurementeo a unique BeppoSAX observed PKS2126-158 from May 24 1999
means of investigating absorption systems because the X-tapugh May 28 1999. The observations were performed with
absorption edges can constrain tightly the ionization state, the BeppoSAX Narrow Field Instruments, LECS (010 keV,
molecular state and the dust content of intervening material dpgrmar et al. 1997), MECS (%30 keV, Boella et al.
so probe total column densities. A direct measurement of th@97b), HPGSPC (460 keV, Manzo et al. 1997) and PDS
depth of iron X-ray absorption edges will remove the dege(t3-200 keV, Fronteraetal. 1997). LECS and MECS are imag-
eracy involving various physical parameters of the emitting rarg gas scintillation proportional counters, the HPGSPC is a
gion, which plague current metallicity estimates. This can lellimated high pressure gas scintillation proportional counter
achieved ar = 3-4 with the present instrumentation, becausend the PDS consists of four phoswich units. The PDS is op-
Fe-K features at these redshift are redshifted to-2.%eV, erated in the so called “rocking mode”, with a pair of units
where the X-ray instrument sensitivity is the greatest. pointing to the source while the other pair monitor the back-

This approach is plausible as there are strong signs of gbeund+210 arcmin away. The units on an€f eource are in-
sorption toward severa = 2-3 radio-loud quasars with im- terchanged every 96 s. We report here the analysis of the LECS,
plied column densities afl; ~ 10°2 cm2 in the quasar rest MECS and PDS data; the HPGSPC data are very noisy, due to
frame (Elvis et al. 1994; Serlemitsos et al. 1994; Cappi et #he high HPGSPC background. The MECS observations were
1997; Fiore et al. 1998; Reeves & Turner 2000). The qualiperformed with units 2 and 3 (on 1997 May 6th a technical
of the ROSAT and ASCA discovery spectra however can nf@ilure caused unit MECSL to be switcheff)pthese data were
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Table 1.Observation log. The source is detected with a signal to noise r&jidl = 3

up to~50 keV, or 215 keV in the rest frame). Confusion in the

0.24 ke 550 0.09 limits our capability to constrain the high energy spectrum. We

LECS 8.1 : € ke have carefully checked for any possible contaminant in a re-
MECS 107.9 1.710keV 119+ 0.10 gion of 1.5 degrees radius around the source (using the NED,

PDS 51.6 12100 keV 157 + 0.21 SIMBAD, AGN, clusters, CVs, Radio and X-ray sources cata-

) . logs) finding no obvious bright hard X-ray source. Of course

%10 counts s™. there is the possibility of a bright “unknown” source in the

PDS field of view. The chance of finding a source in any given
combined after gain equalization. The LECS was operated dRrsquare degrees, the PDS beam area, is however small. The
ing dark time only, therefore LECS exposure times are usuatfEAO-1 A4 all sky catalog (Levine et al. 1984) lists just 7 high
smaller than MECS ones. Table 1 gives the LECS, MECS a@dlactic latitude sources in the480 keV band down to a flux
PDS exposure times and the count rates. of 2x 10720 erg cnt? st (10 mCrab). The 1380 keV flux

Standard data reduction was performed using the SAXDASabout 20 times smaller than this figure and so, assuming a
software package version 2.0 following Fiore et al. (1999pgN - logS slope of-1.5, we expect a chance coincidence
In particular, data are linearized and cleaned of Earth occtéte of 2%.
tation periods (we accumulated data for Earth elevation an- Spectral fits were performed using the XSPEC 11.0.1
gles>5 degrees) and unwanted periods of high particle badkstare package and public response matrices as from the
ground (satellite passages through the South Atlantic Anomalygg pecember release. For the MECS and PDS we used the
and periods with magnetic cutfaigidity >6 GeV/c). The low  giandard on axis matricesfiective area and response matrix).
and stable particle background of the LECS, MECS and PRg; the LECS we built thefeective area file corresponding to
(with variations at most of 30% around the orbit, due to the source position in raw coordinates, since it turned out that
low inclination of the satellite orbit, 3.95 degrees), ensures thgs position is relatively far from the default pointing position
systematic errors in the subtraction of the background are NBY about 3 raw pixels, i.e. 45 arcsec.) This caused the source
ligible, i.e. smaller, in the energy bands of interest, than the'ne closer than usual to one of the tungsten wires support-
statistical errors. ing the LECS window. Our LECSfiective area file takes than

LECS and MECS spectra were extracted from regiogrectly into account the photons absorbed by the wire.
of 8 arcmin and 3 arcmin radii respectively. These radii max- LECS and MECS binned following
imize the signal-to-noise ratio below 1 keV in the LECS and . an spectra were rebinned following two

above 2 keV in the MECS. Background spectra were extract%r&eria: a) to sample the energy resolution of the detectors

in detector coordinates from high Galactic latitude “bIankW'th four channels at all energies whenever possible, and b) to

fields (9811 issue) using regions equal in size to the source RtaIN at least 20 counts per energy channel.

traction region. We have compared the mean level of the back- Constant factors have been introduced in the fitting mod-
ground in the LECS and MECS “blank fields” observations tels in order to take into account the intercalibration systemat-
the mean level of the background in the PKS 2126-158 obsigs between the instruments (Fiore et al. 1999). Assuming the
vations using source free regions at various positions in the 88ECS as reference instrument, the expected factor between
tectors. The “local” MECS background count rate is within 2%ECS and MECS is about 0.9 [0-7.1]. Fitting the LECS and
that in the “blank fields”. On the other hand, for the LECS thdECS spectra in the common %4 keV band with a sim-
“local” background count rate is 10% smaller than that of th#e model produced a factor of@B5+ 0.025. In all following
“plank fields”. For this reason, the “blank fields” backgrountits the LECS-MECS factor is therefore constrained to vary be-
spectrum was multiplied by a factor of 0.9 before subtractidween 0.81 and 0.86.

from the source spectrum. The expected factor between the PDS and MECS is 0.8.
The PDS data were reduced using the “variable risetingge constrained the PDS normalization factor to vary in the

threshold” technique to reject particle background (see Figighge 0.70.9, to allow for confusion in the PDS on-source

etal. 1999). This technique reduces the totata@0 keV back- and df-source collimators due to faint hard sources. The en-

ground to about 20 counts'sand the 1380 keV background ergy range used for the fits are: 8dkeV for the LECS (chan-

to about 6 countss (instead of 30 and 10 counts'sespec- nels 12-400), 1.65-10 keV for the MECS (channels 3220)

tively, obtained USing the standard “fixed risetime threShOl@hd 13-200 keV for the PDS. Errors quoted in this paper

technique). are 90% confidence intervals for two interesting parameters,
The PDS rocking mode provides a reliable background sulnless diferently specified.

traction. This can be checked by looking at the spectrum be-

tween 200 and 300 keV, where thfeztive area of the PDS

to X-ray photons is small and therefore the source contribu-

tion is negligible. After background subtraction we obtain 8, Results

count rate of—0.0014+ 0.0100 countsd¥, fully consistent

with the expected value of 0. The net (background subtractédyure 1 shows the LECGSMECS+PDS spectra fitted with a
13-100 keV on-source signal is.167 + 0.021 countss. power law model absorbed by the Galactic column density
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Table 2. Spectral fits with a neutral absorber.

model N3 z a o, Ed s OrESy  x? (d.of)
PL 016+ 003 OFIX 062+0.03 145.9144
CUTOFFPL  0.1%% OFIX 04701 150%°  131.9143
BKNPL 0139% OFIX 07332 152:008 5030  136.7142
Curved 0133  OFIX 04998 3530 36 131.9142

3n 10”2 cm2.

b Power law energy indeXs (E) o« E~°E,

¢ Hard power law energy index in the BKNPL and Curved mode(&) « E~€ for E < EpreaandF(E) o« E™H x Ef)‘:e”;;'E) for E > Epreak The
Curved model is similar to the BKNPL model but the two power laws are joined smoothly.

d Break energy in keV in the BKNPL and Curved models.

¢ Exponential cut-f energy in keV in the CUTOFFPL modd¥(E) o« E~E x gF/Eeut,

data and folded model Confidence contours
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Fig. 1. The LECS, MECS and PDS spectra of PKS2126-158 fited ' o e '

with a power law model with Galactic absorption. Fig. 2. Ny vs. redshifty? 67%, 90% and 99% confidence contours for

a power law continuum.

along the line of sight (85 x 10°° cm2 ! Elvis et al. 1989).
The figure shows that the 0-100 keV spectrum of data at high confidence level and that the redshift of the ab-

PKS 2126-158 is complex. A strong cufidelow 1 keV is sorber must be smaller than 0.8 at the 99% confidence level.
clearly visible as well as a broad-band spectral curvature. However, Fig. 1 indicates some curvature of the underly-
To allow an easier comparison with results obtained wifR9 continuum. This was already suggested by ASCA obser-
other satellites we give in Table 2 the results of a fit with ¥@tions (Serlemitsos et al. 1994; Cappi et al. 1997). Intrinsic
simple power law model reduced at low energy by the Galacfervature of the low energy spectrum will of course result, in
column density of 85 x 10?° cm2 and by an additional col- low resolution spectra, in a change of the shape of the actual
umn at zero redshift, assuming solar abundancesy ¥ feac- low energy photoelectric cuiband therefore of the estimated
ceptable, but relatively large residuals are present at both [BRsorber properties (density, redshift, physical and chemical
(0.4-0.8 keV) and high$20 keV) energies. Both the spectrafOmMposition).
index and the absorbing column are consistent with previous Ye have therefore fitted the data using a power law with a
ROSAT (Elvis et al. 1994) and ASCA (Serlemitsos et al. 1994igh energy exponential cufo(see Table 2). The improvement
Cappi et al. 1997; Reeves & Turner 2000) determinations. N x> With respect to the simple power law model is significant
Allowing the redshift of the absorber to be free to vary dod¥ >99.99% confidence level. The ratio between the data and
not improve the fit. Figure 2 shows th& confidence contours the best fit model is shown in Fig. 3. Allowing the redshift of
for the Ny and the redshift for a power law model continuuni!® absorber be free to vary does not improve the fit. Figure 4
With this choice for the continuum shape we can conclude tfR0WS théNw vs. redshifty® confidence contours for the power

absorption in addition to the Galactic value is required by t/{@W With exponential cuth model continuum.
We have also fitted the data using a broken power law

1 Cappi et al. (1997) verified that large molecular clouds are ngtodel and with with a broken power law model with a smooth
present along the line of sight to PKS 2126-158, and that the Gala&@njunction between the two power laws (“Curved” model).
gas column density estimated from the IRAS 10 maps, assuming The results are again in Table 2. For the broken power law
a typical gas to dust ratio, ithe 21cm estimate. model The improvement iry?> with respect to the simple
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data/model Confidence contours
PKS2126—158 BeppoSAX LECS, MECS, PDS PKS2126—158 BeppoSAX LECS, MECS, PDS
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Fig. 3. Ratio between the BeppoSAX LECS, MECS and PDS spetid- 5. Ny vs. redshify? 67%, 90% and 99% confidence contours for
tra of PKS 2126-158 and the best fitting power law with exponentigiPoWer law with exponential cuficcontinuum.
cutaf model.

Confidence contours
PKS2126—158 BeppoSAX LECS, MECS, PDS
T

substantially less than solar. (The iron K edges are redshifted
ol . into the 1.6-2.0 keV band. At these energies the quality of the
LECS and MECS spectra can strongly constrain the iron abun-
dance.) Since the abundance of all other elements is fixed to
the solar value, the fits actually constrain thgHe] ratio to be

8 higher than 0.5.

As an example Fig. 6 shows tyé confidence contours for
the iron abundance versus the ionization parameter, for a power
law continuum model, assuming that the absorber is at the red-
-t . shift of the quasar. The analogous contours for the other two
parameterizations of the continuum are similar. In all cases the
best fit solution implies column densities of the order of a few
%1072 cm?, high ionization parameter and low iron abundance.
o — : The inclusion of an additional cold absorber at the quasar red-

0.1 1

aE 1022 shift does not improve the?.

Fig. 4. Ny vs. redshifty? 67%, 90% and 99% confidence contours for
a broken power law continuum.

redshift

4. Discussion

power law model is significant at the 99.28% confidence Ievéll'.l' Flux, luminosity and variability

Figure 5 shows thaly vs. redshiffy? confidence contours for aThe 2-10 keV and 0.12.5 keV fluxes observed by BeppoSAX
broken power law model continuum. There are two minima e 11 x 107! and 44 x 101? ergcnm? st respectively.
they? surface, one a = 0 and the second at~ 2.2. The best The unabsorbed 0-R.5 keV flux is 2.1 times higher (@ x
fit results for the “curved” model resemble those of the powe011 erg cnm? s71). The statistical uncertainties on these val-
law with exponential cutd model, but with an additional free ues is of the order of a few %, smaller than the systematic
parameter. uncertainty in the LECS and MECS flux absolute calibration
Figures 4 and 5 show that if the absorption is neutral aigathich is of the order of 5%, Sacco, private communication,
the continuum is parameterized with either a broken power lalso see Fiore et al. 1999). The unabsorbed fluxes correspond to
or a power law with a cut, the redshift of the absorber is less 2-10 keV and 0.122.5 keV luminosities of 5 x 10* erg s!
that that of the quasar at better than the 99% confidence levahd 15 x 10*® erg s* respectively, assuming “isotropic” emis-
For the three continuum models, we have also fitted &®on and usinddo = 50 andQq = 0. For aHp = 65,Q = 0.3
ionized absorber model @oR1 in XSPEC) at bottz = 0 andQ, = 0.7 cosmology the 210 keV and 0.£2.5 keV lu-
andz = 3.27. The results are given in Table 3. The contirminosities are 2.5 times smaller.86< 10*’ ergs® and 62 x
uum parameters are very close to those in Table 2 and thet@!’ erg s respectively).
fore, for simplicity, we give in Table 3 the parameters of the The observed fluxes are compared in Fig. 7 with previous
absorber only. The fits with the absorberzat= 0 give a measurements obtained with the Einstein, EXOSAT, ROSAT
goody? in all cases. Equally good fits for an absorber at thend ASCA satellites (Worrall & Wilkes 1990; Elvis et al.
guasar redshift can only be obtained if the iron abund@agis  1994; Cappi et al. 1997) and with the fluxes recorded in two
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Table 3. Spectral fits with an ionized absorBer

model Ng z £ ze, x? (d.o.f)
PL 026+ 0.05 O FIX O.ZIjgjgg 1FIX 134.7143
BKNPL 0.23+020 0 FIX <0.8 1FIX 131.4140
CUTOFFPL OZOfg:(l)g 0 FIX <1.0 1FIX 126.%142
PL 507150 3.27 FIX 18002590 <0.25 140.8142
BKNPL 367150 3.27 FIX 130037% <0.25 1295141
CUTOFFPL 36120 3.27 FIX 170038% <0.3 127.6141

& Continuum fit values are indistinguishable from those in Table 2.
b In 10”2 cm2; € ionization parametef. Iron abundance in unit of the solar value.

Confidence contours Rest F‘rame Ayl”
+, PKS?126-158 BoppoSAX LECS, MECS, PDS 0
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O |- -
T 10 - f
n | L B
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. i r 7
: R ¢ ,
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~ L @ A&
! f g 3
2 S & AR i
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Fig. 6. lonization parameter vs. iron abundangeé 67%, 90% and Fig.7. 2-10 keV (filled circles) and 042 keV (open triangles)

99% confidence contours for a power law with exponential ¢it-G)xes observed by Einstein, EXOSAT, ROSAT, ASCA, BeppoSAX

continuum. and XMM-Newton in the last 22 yrs. Error bars are $tatistical
uncertainties.

recent Chandra and XMM-Newton observations (D’elia et al.
2003 in preparation, Ferrero & Brinkmann 2003). 5% sys-
tematic errors have been added in quadrature to the statis-
tical errors on the fluxes. Figure 7 shows that BeppoSAX
caught the source in its historical maximum, more than
factor of 2 brighter than all previous observation and 40
brighter than in the later Chandra and XMM-Newton obser-
vations. A detailed analysis of the source spectral variabili]
among the ASCA, BeppoSAX, Chandra and XMM-Newto
observation is beyond the scope of this paper and will be p ) N
sented elsewhere (D'Elia et al. 2003). The rest frame time ack holes issmonths, comparable to the shortest variability
lay between the ASCA and BeppoSAX observations is abotupescale detected.
one year, while that between the BeppoSAX and Chandra The absorbing column density depends of course by the
and BeppoSAX and XMM-Newton observations is of 1.Bedshift. If z = 0 is assumed then the BeppoSAX values in
and 6 months respectively. Table 2 are well consistent with the ROSAT and ASCA ones.
PKS 2126-158 is a GigaHertz Peaked Spectrum (GPI§Y = 3.27 is assumed then the column densites in Figs. 4 and 5
quasar (O’Dea et al. 1991; Stanghellini et al. 2001). On(8-4 x 10?2 cm2), are somewhat higher than the ROSAT and
3 miliarcsec scale the source has core-jet morphology, wittASCA values (Elvis et al. 1994; Cappi et al. 1997), but still
possible counter jet detection. Based on the possible courditistically compatible with them. We note that this slight dis-
jet detection and, more importantly, on the low polarizatioyepacy is likely due to the fact that the continuum assumed by
Stanghellini et al. (2001) conclude that PKS 2126-158 cane latter authors is a simple power law, while Figs. 4 and 5 are
be only marginally beamed. If beaming is not large in thisbtained using a broken power law and a power law with an
source, then the above “isotropic” luminosities are likely texponential cutfi continuum.

a - L
close (within a factor of a few) to the real luminosities.
%ﬁese then would imply extreme black hole masses of at least
few x10'° My, assuming that the quasar is emitting close to
s Eddington luminosity. The causal timescale associated to

1 emission region of10 Schwarzschild radii around these
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4.2. Low energy absorption If its X-ray absorption is intrinsic PKS 2126-158, could then be
an example of these newly born, highly obscured quasars. The

The BeppoSAX NFI observations of PKS2126-158 confiri@ynnection of X-ray cut4iis and newly born quasars is highly

the presence of low energy absorption in this soimdepen- syggestive, and it must be studied in detail with future high

dentof the continuum form. Unlike all previous investigations;esolution X-ray observation, which can be able to constrain

even assuming a curved continuum and a broken power | tly the redshift of the absorbers.

continuum, the spectra do require, at a high confidence level, |, (e jonized absorber solution the limit to the iron abun-

absorption in excess to the Galactic column density along tnce is rather tightZte < 0.3). This is due to the good
line of sight. Because of the limited spectral resolution of t'?ensitivity of the LECS and MECS at 1.3 keV. where the
LECS and MECS it is dficult to distinguish between fler- re k edges are redshifted. This limit contrasts with the es-
ent absorption and continuum models and to assess precigaie of the nuclear iron abundance obtained by Thompson
the redshift of the absorber. If a power law model is used & 5 (1999) using the intensity of iron optical emission lines.
parameterize continuum the redshift of the absorber is Smauﬁfwever, as mentioned in the introduction optical estimates
than 0.8 at the 99% confidence level. If the continuum is paramay be inaccurate. The X-ray metallicity determination and
eterized using a broken power law the redshift of the absorbeg|giic| lines measurements could be combined to constrain the
more poorly constrained (the 9% contours nearly touch the jine emitting gas physical status. An underabundance of iron
gmssm;n redshift of 3.27). Interestingly there are two mmm*(?a/,:e] > 0.5), would be consistent with a scenario in which
in the y* surface, one & = 0 and the second @t= 2.2. If the  {he |SM has been enriched mostly by type Il SNe. If confirmed,
continuum is parameterized using a power law with an exp@js could be used to put constraints on the time needed to form
nential cutd thenzaps < 3 at the 99% confidence level. In sSUMipa Uk of type la SNe, i.e. the time to form a WD in a bi-
mary, if the absorber is not strongly ionized, the BeppoSAX,ry system plus the time needed to accrete matter from the
data do prefer an absorberzt Zem. X-ray absorption up 10 @ ;ompanion to surpass the Chandrasekar limit, which brings to

Igvel of 1_022 cm—_2 can be pr_oduced by DLA systems along thg, gN explosion. All these time-scales are today rather poorly
line of sight. This is seen in several labBLAs by Chandra yefined.

(Bechtold et al. 2001; Siemiginowska et al. 2002). Although, Since iron aggregates easily in dust grains, an iron abun-

no DLA is ohserved toward PKS2126-158, only a small Pance of the X-ray absorbing matter significantly less than the

of the redshift range is accessible to direct DLA Se"’“Chess(‘ilar value can contribute to explaining the lack of strong ul-

since az = 2.9676 Lyman limit system cuts out shorter WaVeaviolet reddening in this source (Elvis et al. 1994; Bechtold

length UV emission, so DLAs cannot be directly detected bgt' al. 1994), expected from the measured X-ray absorbing col-
low z = 1.976. However, several complex metal line SySte_nEﬁnn density, if the dust to gas ratio and dust composition are
hz,ave b_een detected a < Z< 2.9 (Giallongo et al. 1993, similar to the Galactic one. A low iron abundance absorber can
Drodorico et al..19f38)._ In particular, the systemzat 0.6631 Iso help in solving the apparent paradox of hard X-ray selected
has strqng low ionization Cal]3934-396£37 and_zMg|'|279§-28 gh redshift quasars which appear to be obscured in X-rays but
absorption. The Mgll column is 4()  10°" cm2 (D'odorico show strong broad optical and UV lines and little extinction in

et al. 1998), which would correspond to a hydrogen C°'“_”1He optical band (see Fiore et al. 2001; Comastri et al. 2001;

2 —2 i
of ~107%cm 2 for solar abundances, assuming that the Mgl 'Shaiolino et al. 2001a). Other possible solutions of these con-

is the most populated of the Mg ions. Since other Mg ior}Padictions are: (1) the X-ray absorber could be highly ionized

will likely to be populated, the hydrogen column could aCtuémd the dust destroyed, if the matter is close enough to the ac-

ally bg higher than this value. Therefore a DLA could ngl bﬁ%/e nucleus: (2) the dust grains could havéefient properties
associated to the .0'6631 system and qud. be_ responS|bIeWRF| respect to the “standard” Galactic mixture (Maiolino et al.
the X-ray absorption. Strong; > 1, low ionization oxygen 2001b)
. R P _ .

edggs a}tvo..33 I_<eV are predicted iy = 10°% cm* and if the . Although the ionized absorber hypothesis is statistically
gas ionization is as low, as suggested by the strong Mgll I|r}e. . T : . )
Furthermore. at = 2 63-2 82 there are 5 metal svstems Withinenable and astrophysically intriguing, in that it helps in re-
2 velocit ra,n e_of .800 km% (Giallongo et al )1/993) The solving the contradiction between the X-ray absorption and the

1ty range of : ge 223) TNCY ok of UV extinction, the present low resolution data are inad-
clearly indicate a rich environment at this redshift in the d're%(_g,j]uate to choose this as a unique solution. The precise deter-
t|qn of PK82126'158’ which CO.UId again well be assoc'atpfnination of the absorber redshift, as well as of its metallicity
with the site of the X-ray absorption.

and ionization state must await for the high resolution observa-

On the other hand, a highly ionized absorber at the quagghs that have become possible with the gratings on board of
redshift provides a good fit only if the iron abundance is smallge chandra and XMM-Newton satellites.

than ~0.3 solar, while those of all other elements are fixed
to the solar value. The ionized absorber could be the resR
of the interaction of the radio jet of PKS 2126-158 with th eams for the development and calibration of the instruments. In par-

ISM of the host galaxy. PKS 212_6'158 is a GPS quasar icular, we would like to remember the late Daniele Dal Fiume for his
GPS sources are often explained in term of a young, newly begtinuous dedication and his fundamental contribution to an instru-
radio sources. Silk & Rees (1998) and Fabian (1999) proposfight of unprecedented sensitivity like the BeppoSAX PDS. We thank
a scenario in which newly born, high luminosity quasars, are Giallongo for useful discussions. This research has made use of
still enshrouded by large densities of soft X-ray absorbing g&AXDAS linearized and cleaned event files (Rev.2.0) produced at the
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