Synergy with SGMAP and

current and future
high-energy missions
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. Fermi Gamma-ray Space Telescope
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Quasi-Stellar Objects aka Quasars (~ 107 Mpc3)
Radio-quiet or radio-loud quasars
BL Lacertae Objects (~ 107 Mpc3)
Radio Galaxies (~ 10°° Mpc3)
Broad or narrow line radio galaxies
Fanaroff-Riley class I or II
...any many more...
Seyfert Galaxies (~ 10* Mpc3)
Seyferts type 1 - 2
Narrow-Line Seyferts
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Unified model of AGN
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Broadband spectrum of blazar
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¢ Non-thermal emission dominates over the whole bands
due to relativistic beaming effect

* One zone synchrotron and inverse compton model



ISSION

Highly variable in all bands and
strongly polarized optical em

Famous blazar PKS 1510-089

PKS 1510-089
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Fermi Gamma-ray Space Telescope
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Large Area Telescope (LAT)
20 MeV-300 GeV
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TI=EAR-Halyi 8 keV-40 MeV

o X MDCGRO/EGRETICLENT~30fZ DR



Survey instrument LAT
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LAT 2-year sources

Supernova
remnants
Pulsars 4%
6%

Non-blazar

active galaxies /

1%

Unknown
31%

Possible association with SNR or PWN

o No association

= AGN # Pulsar & Globular cluster
* Starburst Gal ¢ PWN HMB

+ Galaxy o SNR * Nova
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Globular clusters,
high-mass binaries,
normal galaxies
and more
1%

Blazars
57%
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GLAST LAT detection of a possible new M
gamma-ray flaring blazar: PKS 1502+106 O erne o asr e

PKS 15024106
ATel #1650; S. Ciprini (Univ./INFN Perugia) on behalf of the GLAST Large Area 1650 GLAST LAT detection of a
Telescope Collaboration e ——
uUT possible new gamma-ray

. . on 8 Aug 300“? 00: 4 L P flaring blazar: PKS
Credential Certification: Stefano Ciprini (stefano.ciprini@pg.infn.it) 15024106

PKS 1502+106

Subjects: Gamma Ray, >GeV, AGN, Quasar

Referred to by ATel #: 1661, 1905

The Large a Telescope (LAT), one of two instruments on the Gamma-ray Large
Area Space Telescope (GLAST) (launched June 11, 2008), which is still in its
post-launch commissioning and checkout phase, has been monitoring high flux from
a source positionally consist ith the blazar PKS 1502+ 106

:15h04m24.9797s; Dec.:+10d29m39.198s, also known as OR 103 and S3
2+10) since August 6, 2008.

3C 454.3

DOY 218 (Aug.05

( ) Preliminary analysis indicates that the source is in a high state with a gamma-ray
PKS 1502+106 flux (E>100MeV) well above pre-defined LAT flaring source reporting threshold of
2x10"-6 photons cm™-2 s”-1.

This is a well-known radio source ¢
(FSRQ), observed by several X:
reported to have gamma-ray emission.

sified as a Flat Spectrum Radio Quasar
. This is the first time that it has been

Please note that PKS 1502+106 has two possible redshifts listed in the literature:
Z and 1.83; the former seems preferred (A.E. Wright et al. 1979 ApJ 229,73;
B.J. Wilkes 1986, MNRAS, 218, 331).

Because GLAST has j started its scientific standard operations, rLguldr gamma-ray
monitoring of this sou will be pursued. In consideration of the ongoing activi of
this source we strongly encourage multiwavelength observations of PKS 1502+ 106.

The GLAST LAT is a pair conversion telescope designed to cover the energy band
from 20 MeV to greater than 300 GeV. It is the product of an international
collaboration between NASA and DOE in the U.S. and many scientific institutions

3C 454 3 across France, Italy, Japan and Sweden.
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Blazar flare
3C 454.3 (Abdo+1 1)

Blazar 3C 454.3’s Record Flare
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3C 279 flare in 2009
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Shock-in-jet model can reasonably account
for the observed PA direction etc

2 -
black hole synchrotron
______ — emission

\;

propagating

shock front 2L 0 _
A0 Imas=11.6pc

0
MilliARC SEC

G | roletti + | 2 Fig. 2. Total intensity contours for J0948+0022 at epoch 2, with lev-
els traced at (—-1,1,2,4,...) X 1.5mly beam™!. The central pixel corre-

sponds to RA = 09"48™57.320%, Dec = +0° 22’ 25.560".
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Kanata+new 2m-telescope

Kanata 2m-telescope
Relatively bright Optical B,V,R, |
spectroscopy, .
blazars = polarimetry
ast photometry
Galactic sources JJH, K B,V,R, I
Faint blazars polarimetry polarimetry
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Robopol

® |.3 m telescope in Greece (Crete)

® First light on May 16,2013

First light image
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Optical and gamma-ray brightening of blazar OC
457

ATel #4779; D. Blinov, (St. Petersburg Univ.), I. Myserlis, E. Angelakis (MPIfR),
O. King (Caltech), V. Pavlidou (Univ. of Crete) for the RoboPol Collaboration
on 2 Feb 2013; 16:08 UT
Credential Certification: Oliver King (ogk@astro.caltech.edu)

Subjects: Optical, Gamma Ray, AGN, Black Hole, Blazar

The RoboPol Collaboration is currently performing a preliminary photopolarimetric
survey of gamma-ray bright blazars in the frame of the RoboPol project. We report
that blazar OC 457 (a.k.a. S4 0133+47) is now in a flaring state. Preliminary
estimated R magnitude was 14.9 on 2013 Jan. 24.70 UT and R=15.0 on Jan. 26.77
UT, which is significantly brighter than previously reported R=19.25 (Healey et al.,
2008). R-band polarization is also high PD=16.4+-0.6%. Analysis of publicly
available data of the LAT onboard of the Fermi gamma-observatory also reveals a
brightening at gamma-ray wavelengths. Weekly averaged gamma-ray flux reached
2.5E-7 ph cm”-2s-1 (E>100MeV) on Jan. 24, about 6 times greater than the average
flux reported in the second Fermi LAT catalog (2FGL). Multifrequency observations
of the blazar are encouraged.
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Synergy with SGD onboard Astro-H
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SGD Concept
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Synergy with soft gamma-ray
survey “CAST" mission

SGD is focused on the lower energy band around 100 keV.
On the other hand,

sub-MeV & MeV all-sky survey with:

Si/CdTe larger Compton Camera arrays
Enhance the sensitivity above 200 keV

rFocus to 0.2-2 MeV wide FOV (e.g. COMPTEL 1-30 MeV)]

Dedicated small satellite or ISS (500 kg against CGRO 15 t)

p

aim launch 2018-2020

Taken from Fukazawa’s slide



X 2 CAST satellite design

\» 3x3 Compton Cameras (CCs)
One CC is larger than SGD-CC.

* Orbit: 500 km LEO, incl. 5-30 deg

« total mass = 500 kg ' i ' i
Zenith pointing 1 I | | |

mission part/ Wide-EFOV
common bus >1/10 of all sky
Localization
<0.5deg

Taken from Fukazawa’s slide



ST — N1 HE

Fermi-LAT survey in MeV/GeV band
Swift-BAT hard X-ray survey

MAXI (all-sky X-ray monitor)
eROSITA (2014~? by MPI and Russia)



Swift-BAT hard X-ray survey
since 2005

FoV: 2 str

UV/Optical Telescope : Sunshade
(UVOT) / Coded

Aperture
X-Ray Telescope Mask

(XRT)

Burst Alert Telescope
(BAT)

ROy Graded-Z

Optical Bench Shield

Optical

Spacecraft Bench

Module
Control Box

XRT Radiator

Power

Radiator Supply Box

BAT Detector Array

® Unbiased hard X-ray survey; 14-195 keV range

® Down to ~IE-I| erg/lcm2/s over 90% of the sky



7/0-months hard X-ray catalog
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Class

10

11

12

13

14

15

Source Type
Unknown
Galactic
Galax
Galaxy Cluster
Seyfert I (Sy 1.0-1.5)
Seyfert II (Sy 1.7-2.0)
Other AGN
Blazar/Bl Lac
QSO
Cataclysmic Variable Star (CV)
Pulsar
Supernova Remnant (SNR)
Star
High Mass X-ray Binary (HMXB)
Low Mass X-ray Binary (LMXB)
Other X-ray Binary (XRB)

Total
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# in Catalog
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19
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49
86
55
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— (1) BEXHR-IRNRILERRE —

- WY OTHRE IRC 9um (111%6)
AKARI Point Source
. ® Seyfert 1
Swift/BAT Catalog (PSC)
® Seyfert 2
22-month Catalog (Ishihara et al. 2010,
(Tueller et al. 2010) Yamamura et al. 2010) LINER
Infrared Camera (IRC) I_!__B_Ip_z_qr_ ..............
BRI 14 - 195 keV 9/18um 53 1 R AR
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Taken from Matsuta-san’s slide
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New source classification scheme

L R |
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® New indicator to identify CT and starburst galaxies



Swift-BAT and Akari/IRAS/WISE
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Revealing Fermi-LAT unlDs

Supernova

remnants
Pulsars 4%
6%

Non-blazar

active galaxies /
1%

Unknown
31%

o No association

Possible association with SNR or PWN

Globular clusters,
high-mass binaries,
normal galaxies
and more
1%

Blazars
57%
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Summary
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