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1. Introduction

Despite the large scale difference, microquasars and radio loud aeti@etig nuclei are
thought to be powered essentially by the same mechanisms: a black holensi&tidoy an ac-
cretion disc, a corona and a bipolar relativistic jet. In order to investigatelifferences and
similarities of the processes at work in both kinds of objects we have awbtiieehigh energy
emission from the extragalactic source Centaurus A and the microquag&ad¥350-564, since
their similar orientation with respect to the line of sight minimizes the geometricaitgsffe

Centaurus A is a FRI radio galaxy &t3.8 Mpc, and VLBI observations indicate the presence
of a relativistic jet inclined by 50— 80° ([9]). This source has been observed in the hard X-
ray band by different missions such BeppoSAXCGRQ RXTE revealing that the continuum is
characterized by a strongly absorbé& (~ 10?3cm~2) power-law withl" ~ 1.8 (see e.g. [5]).

XTE J1550-564 is a Low Mass X-ray binary at a distance-d.3 kpc, hosting a black hole
with massM = 8.36— 10.76 M, ([6]). After the major outburst in 1998, observations of the radio
flares have revealed a relativistic mass ejection with inclinatio87075.4° ([6]).

Both sources have been observed several times by the INTEGRAL saf@lRlg and the
galactic object, in particular, has been detected at high energies also BISIBICSIT instru-
ment ([2], [11]). In the following sections we present the analysis othal publicly available
INTEGRAL data in order to search for differences/similarities of the higérgynemission.

2. Data selection

For both the extragalactic and the galactic source we extracted all the &vdNAHEEGRAL
data from the public archive Among all INTEGRAL observations of Cen A we selected the
pointings with the source in the IBIS fully coded FOV (withifi som the instrument boresight).
These correspond to revolutions 48, 49, 93, 149, 150, 163, cgvaneriod from 7 March 2003
to 14 February 2004. The analysis of JEMX, SPI, IBIS/ISGRI togethtr Rossi X-Ray Timing
Explorer for all observations but Revs. 93 and 150, has been glpggadented in [7]. Here we
reanalyze data collected by the IBIS instrument, including the two mentioneg.abo

XTE J1550-564 was regularly observed by INTEGRAL during the Galdelane Scan of
the Core Programme. On March 2003, during revolution 54, INTEGRA&eoled the source
in outburst [3] and triggered a TOO activated during the following dagsofutions 55, 57, 58,
60). The IBIS/ISGRI, JEM-X and SPI data of this outburst were alygaésented in [8], where
the authors noted that the source remained in a hard spectrallstaté.b) during the outburst
phase followed by INTEGRAL.: they concluded that the source had adfailgburst and never
switched to the soft state. Here we present a re-analysis of the IBIRII&@, for the first time,
PICsIT data, covering an energy range upt0.7 MeV. INTEGRAL data of the outburst refers
to the period from 27 March to 13 April 2003, for a total exposure-d?00 ks. In addition we
have also collected and analyzed all the INTEGRAL public pointings afteyutiirst where XTE
J1550-564 was inside the fully coded FOV.

Since simultaneous RXTE observations of the Cen A and of the outburstBfJ4550-564
are available in the public archive, we include these data in the broad paottad analysis: for

Ihttp://isdc. uni ge. ch/index. cgi ?Dat a+br owse
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Figure 1: Hardness-intensity diagram for Cen lff) and XTE J1550-564right). The hardness ratio is defined as the
flux in the 40— 100keV band divided by the flux in the 2040keV.

this purpose we selected the standard products (stdprd2) of the RXAEABLuUment. Cen A was
observed by RXTE from 7 March 2003 to 14 February 2004, with almsxe of~ 80 ks during
Revs. 48+49,- 90 ks during Rev. 149 and 40 ks during Rev. 163. XTE J1550-564 was observed
from 23 March to 12 April 2003, for a total exposure-©f70 ks ¢~ 5 ks during Rev. 55;- 24 ks
during Revs. 57+58 and 41 ks during Rev. 60)

3. Data Analysisand Results

INTEGRAL data analysis has been carried out by means of the softaakageOSA 5. 1.
For both sources we have produced lightcurves using IBIS/ISGRIlid&8— 40keV and 40-
100keV energy bands and the hardness-intensity diagram, wherefiwe thee hardness ratio as
the flux in 40— 100keV divided by the flux in the 20 40keV band (Fig.1). INTEGRAL data for
Cen A show a flux decrease, in both energy bands, by a factbfrom Revs. 48-93 to Rev. 149
and a subsequent slow increase during Rev. 163. We searchedlébeaion with IBIS/PICsIT
in the mosaic of all the observations (Revs. 48-163, total exposure5®0ks) but with negative
results. An upper limit30) of 2.3 x 1071%erg cn? s~! was set in the 252-336 keV energy band.

For XTE J1550-564 we have analyzed all the INTEGRAL/ISGRI pointirfter ¢he outburst
when the source was in the fully coded FOV. In the mosaic of all the ohisemga with a total
exposure ofv 690 ks, no detection was found and with an upper lif8@) of 0.7 mCrab in the
20— 40 keV energy band, corresponding to a source luminesityé x 10> ergs ™!, in agreement
with the extrapolation from [1] during the quiescent phase. During theuesitibhe microquasar
increased its flux, in both energy bands, of about two orders of magnititti respect to the flux
values in quiescence. Despite the flux changes, both sources remainkearohspectral state, with
Cen A showing lower hardness with respect to the galactic source.

For both sources we have performed a broad band spectral anaiygisRCA, IBIS/ISGRI
and, for XTE J1550-564, IBIS/PICsIT data. PICsIT spectral datbestrors have been derived from
intensity and significance maps on the 8 standard energy bands avail@da for single events.

2http:/fisdc.unige.ch/?Soft+download
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Figure 2: Joint fit spectral analysis for Cen Aeft pane) during Revs. 48+49+93, and XTE J1550-56ilft pane)
on the overall outburst (Revs. 55-60). The lower panels show tiuads ino units.

Rev Ny r N R E Ere Eqw Fline X7 Fo0-ao0kev  F5-500keV
@) @ (©) @ () ®) @ ® ©® (10) 1) (12)
Centaurus A
+0.4 +0.02 +0.0T 0.07 017 18 +0.13
48+49+93  18'Q;  18470p5  0217g0gr  013'ggf  600f  6.237g1) 71Ty 05603 055 389 236
149+150 18702 18500 012001 <017 6oof  64070% 12827 0527010 079 216 131
05 0,03 0.01 0.11 003 71 0.10
163 162102 1837J93 0137387 013735 600f 6367975 128711 053719 084 257 157
XTE J1550-564
+0.02 y+0.01 y+0.10 37 19 0.26
55 085 f 1'4618’8% 0'20’8'8% 0.6978_%9 2787*1319 6.4f 88”%? 1231*8%? 0.52 1655 1085
57+58 085 f 1.5018;8% 0'28;8:8% 0.87t8;¥3 298;*%2} 6.4 f 787%3 1'39’8%% 057 2116 1334
60 085 f 1,5218;8% 0.3118;8% 0'87;8:%8 2717%% 6.4f 70%; 1,37f8:gg 058 2205 1330
TOT 0385 f 1527905 0297007 0837710 202732 6.4 f 7203f 1297935 055 2025 1257

Table1l: Summary of fits with th&XSPEC modelwabs* ( pexr av+gauss). Columns: (1) Revolution group; (2) Col-
umn density [182 cm~2]; (3) Photon index; (4) Normalization at 1 keV [ph keYcm~2 s71]; (5) Reflection parameter;
(6) Cut-off energy [keV]; (7) Line centroid [keV]; (8) Line equiemt width [eV]; (9) Line flux [10°3 ph cn 2 s71];
(10) Reduced(? (Cen A: 54 dof; XTE J1550-564: 55 dof and 59 dof in TOT group)t)(Model flux in 20— 40 keV
[10-10 erg cnm2 s71]; (12) Model flux in 5— 500 keV [10%erg cnm2 s71]. f indicates fixed parameter.

ISGRI spectra are obtained with a response matrix rebinned in orderadhebest sampling in the
20— 250 keV range. ISGRI spectra are combined usingsite_pi ck tool included in theOSA

5. 1 while PCA averaged spectrum and response matrix are obtained resfyeoyimat pha and
addr nf task included iFTOOLS v. 6. 1. 1. A systematic error of 1% has been added to ISGRI
and PCA combined spectra and 1% systematic error is considered in tlemérgy bin of PICsIT
spectrum. Spectral analysis has been carried out by mearspefc v. 11.

After a preliminary analysis for each individual revolution on ISGRI a@ARlata separately,
all observations have been grouped on longer periods, since Bardassus intensity diagrams
(Fig.1) have shown no significant spectral change during flux varstidtiter having explored
several models, we found that the best fit is obtained with the nwatle$ = ( pexr av+ gauss)
for both sources. The results of the global fit are summarized in Table 1.

For Cen A the high energy cutoff is frozen at 600keV (see [5]) andraesolved line is con-
sidered. We fixed the source orientation at the same value of the galactit (1§6°). We found
(Table 1) that the photon index remains constant while the normalization sagilficeduces af-
ter the first group of observations. The reflection contribution turnédoolbie almost negligible.
Nevertheless when considering a power-law (with high energy cutedf)pbtain the same values
(within errors) for the parameters describing the line and the incident rplesespectrum while
the goodness of the fit is not improved. The iron line does not changéicignly neither in posi-
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tion nor in flux, although the decrease in the continuum. This seems to conétithéniron line is
not due to reflection.

For XTE J1550-564 we found that the best fit model is still an absorloaepaw with a
reflection component and a gaussian line (Table 1). We check the aoccerdvith an ionized
reflection model but we found an ionization parametet03. The column density is fixed at
Ny = 0.85x 10?2 cm~2 ([10]) and the line is frozen at&keV with unresolved width. Comparing
our results with [8], we recognize a slightly steepening of the power-lathesource moves to
higher flux level. We found a larger reflection component, increasing wélfltix level, and a
cut-off occurring at lower energies. Furthermore the availability of PI@ata allowed us to have
signal up to~ 700keV (Fig.2) with no evidence for a hard tail (see [4]).

4. Conclusions

We have analyzed all the publicly available INTEGRAL observations of Beand XTE
J1550-564. The present data set does not allow to find significaptetiifes or similarities be-
tween the extragalactic source Cen A and the galactic microquasar XTB-3685 Both sources
remained hard during flux changes, however the spectra suggediffbent mechanisms are at
work in the two sources.

References
[1] Corbel S., Tomsick J., Kaaret P., 20@n the origin of Black Hole X-Ray emission in quiescence:
Chandra observations of XTE J1550-564 and H1743;3%2],636, 971
[2] Di Cocco G., Caroli E., Celesti E. et al., 200BJS/PICsIT in flight performance#\&A, 411, L189
[3] Dubath P., Revnivtsev M., Goldoni P. et al., 2003,E J1550-5641AUC, 8100, 1

[4] Gierlinski M. & Done C.,The X-rayy—ray spectrum of XTE J1550-564 in the very high stag03,
MNRAS, 342, 1083

[5] Grandi P., Fiocchi M., Perola G. C., et al., 20B&ppoSAX observations of Centaurus A: the hard
continuum and the iron line featurdpJ, 593, 160

[6] Orosz J. A., Groot P. J., van der Klis M. et al., 20@&namical Evidence for a Black Hole in the
Microquasar XTE J1550-564pJ, 568, 845

[7] Rothschild R. E., Wilms J., Tomsick J. A., et al., 2008TEGRAL and RXTE observations of
Centaurus AApJ,641, 801

[8] Sturner S. J. & Shrader C. R., 200%TE J1550-564: INTEGRAL observations of a failed outhurst
ApJ, 625, 923

[9] Tingay S. J., Jauncey D. L., Reynolds J. E. et al., 199 subparsec-scale structure and evolution of
Centaurus A: the Nearest Active Radio GalakpJ, 115, 960

[10] Tomsick J. A., Corbel S., Kaaret P>, 200¢:Ray Observations of XTE J1550-564 during the Decay
of the 2000 Outburst. I. Chandra and RXTE Energy Speétpd, 563, 229

[11] Ubertini P., Lebrun F., Di Cocco G., et al., 200BJS: the Imager on-board INTEGRAR&A, 411,
L131

[12] Winkler C., Courvoisier T. J. L., Di Cocco G. et al., 200he INTEGRAL missiQiA&A, 411, L1



