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Gamma-ray blazar detected in MeV-GeV band by EGRET
Highly polarized quasar
Redshift = 0.361

Apparent velocities of v,p, > 10c observed in multiepoch
VLBA observations

fios ~ 3° - angle between a line of sight and the jet axis
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August 2006 - multiwavelength observations (broadband
spectrum from 10° to 10'° Hz (Kataoka et al. 2008).

Suzaku - a total exposure time of 120 ks (energy range 0.3 -
12 keV).

Swift XRT and UVOT monitoring over 120 ks.

Optical and IR observations with REM (Rapid Eye Mount),
AIT (Automatic Imaging Telescope).

Observations with radio telescopes RATAN-600 and ATCA.
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Deep Suzaku observations
indicate that spectrum between
0.3 and 50 keV (in vF, space) is
well represented by an extremaly
hard power law (with a photon
index of [ ~ 1.2 ) augmented by a
blackbody-type component (with
a temperature of kT =~ 0.2 keV)
that accounts for the excess
emission below 1 keV. Such an
excess can be produced by a bulk
Comptonization of external diffuse
radiation by cold inhomogeneities
or density enhancements prior to

their collisions.
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(Katoka at al. 2008) Data obtained during
2006 campaign (filled circles): radio
(RATAN-600 and ATCA), optical ( UVOT,
REM and Heidelberg), X-ray (), radio (NED
and CATS), IR (/RAS; Tanner et al. 1996)
optical (NED), soft X-ray (ROSAT; left
bow-tie from Siebert et al. 1996) and ~-ray
(EGRET; right bow-tie from Hartman et al.

1999) databases are also plotted as black

Log: vF, [erg/cm?/s]

points. The thick line shows the spectrum
calculated using the jet emission model (sum
of various emission components) (dotted

lines; synchrotron, SSC, and EC(IR); from left
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Kataoka et al. 2008

PKS1510-089
Synchrotron component of PKS 1510—089
peaks - 1012—14 Hz, while the excess at NIR —101
frequencies may be due to the starlight of the
host, and the excess at FIR due to dust radiation
from the nuclear torus.

Log: vF, [erg/cm?/s]

Log: Frequency [Hz]
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Kataoka et al. 2008

PKS1510-089

Synchrotron component of PKS 1510—089
peaks - 1012—14 Hz, while the excess at NIR —101
frequencies may be due to the starlight of the
host, and the excess at FIR due to dust radiation
from the nuclear torus.

Rising emission in the frequency range between
10™-* and 10'%-2Hz. Strong ‘UV excess’
(‘blue-bump’), which as suggested in the
literature (e.g., Malkan & Moore 1986; Pian &
Treves 1993), to be produced by the accretion
disk and/or corona near the central black hole.

Log: vF, [erg/cm?/s]

Log: Frequency [Hz]
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Synchrotron component of PKS 1510—089
peaks - 1012—14 Hz, while the excess at NIR
frequencies may be due to the starlight of the
host, and the excess at FIR due to dust radiation
from the nuclear torus.

Rising emission in the frequency range between
10™-* and 10'%-2Hz. Strong ‘UV excess’
(‘blue-bump’), which as suggested in the
literature (e.g., Malkan & Moore 1986; Pian &
Treves 1993), to be produced by the accretion
disk and/or corona near the central black hole.

Katoka at al. 2008 investigated radiation fields
from both the dusty torus and BLR and found
that Comptonization of the former better
reproduces the observed spectrum.
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To reproduce the overall SED of PKS 1510—089, Katoka at al. 2008
adopt internal shock scenario and assume that shells with relativistic
plasma represent regions enclosed between the reverse and forward shock
fronts. Such a structure is formed by colliding inhomogeneities
propagating down the jet with different Lorentz factors. In this model it
was also possible to obtain the electron-+positron to proton ratio from
equation:

%: = MNe mf,sg:ji:jl)
7)e - the fraction of the proton thermal energy tapped by electrons and
positrons.
Ap — 1 - represents efficiency of the energy dissipation, depends on
properties and speeds of colliding inhomogeneities, and is largest if they
have same rest densities and masses.
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The observed soft X-ray excess can
also be explained with the SSC
component in a frequency range
between the synchrotron and EC
peaks. Collected data for

PKS 1510—089 are consistent with
another set of model parameters for
which the soft X-ray excess is due to
a combination of:
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The observed soft X-ray excess can
also be explained with the SSC
component in a frequency range
between the synchrotron and EC
peaks. Collected data for

PKS 1510—089 are consistent with
another set of model parameters for
which the soft X-ray excess is due to
a combination of:

(1) the tail of the synchrotron
component
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The observed soft X-ray excess can
also be explained with the SSC
component in a frequency range
between the synchrotron and EC
peaks. Collected data for

PKS 1510—089 are consistent with
another set of model parameters for
which the soft X-ray excess is due to
a combination of:

(1) the tail of the synchrotron
component

(I1) the EC
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The observed soft X-ray excess can
also be explained with the SSC
component in a frequency range
between the synchrotron and EC
peaks. Collected data for

PKS 1510—089 are consistent with
another set of model parameters for
which the soft X-ray excess is due to
a combination of:

(1) the tail of the synchrotron
component

(1) the EC
(111) the SSC components
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Data from optical monitoring
camera (OMC is a CCD detector
of 1024 x 1024 pixels located in
the focal plane of a 50 mm lens
with a V filter). Data are

corrected for Galactic extinction.
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Magnitude

PKS 1510-089

Data from Imager on Board the
INTEGRAL Satellite (IBIS) -
20-600 keV band
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Spectra for the INTEGRAL observation of
PKS 1510-089 ol
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Results of the spectral fits to the 20—500 keV INTEGRAL spectrum with a simple photon power law model.

Model Ny Thigh redshift ~ Fio_s0kev  X2/d.o.f
zpowerlw 7.88 1.2440.3 0.361 15.5 8.69/11

Results of the spectral fits to the 0.3—50 keV SUZAKU spectrum with different models. (Katoka at al. 2008)

Model Ny Mhigh Mow Flo—sokev  X°/dof
PL 7.88 1.3040.01 33.7+£0.4 705/585
PL+PL 7.88 1.1940.02 2.76+0.15 39.7+0.5 536/583
Flux in units of 10~ 12 erg em— 2571,
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Spectra for the
INTEGRAL and
SUZAKU
observation of PKS
1510-089
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INTEGRAL observations are consistent with previous
SUZAKU data (same index, smaller flux)
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INTEGRAL observations are consistent with previous
SUZAKU data (same index, smaller flux)

The INTEGRAL data cannot resolve the question of soft
X-ray excess nor spectral break at around 100keV (although
there is no evidence of the break)
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INTEGRAL observations are consistent with previous
SUZAKU data (same index, smaller flux)

The INTEGRAL data cannot resolve the question of soft
X-ray excess nor spectral break at around 100keV (although
there is no evidence of the break)

We need more data
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