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cal polarization, superluminal motion and a SED showing two broad peaks attributed to Synchrotron Radiation and Inverse Compton scattering. The Synchrotron
power peaks in the Infra-red band while Inverse Compton scattering starts at soft X-ray frequencies and peaks
at MeV energies (Giommi et al. 2002: Blom et al.1995)
In November-December 2007, 3C454.3 exploded and
reach at optical 13.4 mag. This event triggered observations at gamma-ray energies with AGILE satellite. The
Suzaku satellite pointed 3C454.3 as a Target of Opportunity (ToO) in X-ray band on Dec 5,6. The optical observations performed with the ground-based MITSuME
telescope.
2. MITSuME telescope Instrument
Multicolor Imaging Telescopes for Survey and Monstrous Explosions (MITSuME) are a robotic telescope
located at ICRR Akeno Observatory, Yamanasi, Japan
and OAO, Okayama, Japan. The each MITSuME telescope has a Tricolor Camera, which allows us to take
simultaneous images in g’, Rc and Ic bands. This Camera have a 28 x 28 arcmin ﬁeld of view.
These telescopes are built to perform for optical afterglow of Gamma-Ray Bursts (GRB), and respond to
GRB Coordinate Network (GCN) alerts and start taking
tricolor images automatically.
When there is no GRB that cat be observed, MITSuME Akeno telescope observe about 10 AGNs everyday, and create light curve to monitor activity of the
ﬂare.

Fig. 2. MITSuME Akeno 50cm

Fig. 3. Tricolor Camera

3. Observation of 3C 454.3
3.1. MITSuME observation
MITSuME Akeno Telescope observed 3C 454.3 several
times in November and December, we analyzed data
about two weeks, its include the data when simultaneous
with Suzaku, i.e.that performed on December 5.
All raw g’,R,I frames obtained by MITSuME were corrected for dark, bias and ﬂat ﬁeld with IRAF v 2.12. Instrumental magnitudes were obtained via aperture photometry using DAOPHOT (Stetson 1998) and Sextractor (Bertin & Arnouts 1996). Calibration of the optical
source magnitude was obtained by diﬀerential photometry with respect to the comparison stars sequence reported by Raiteri et al. (1998) and Gonzalez-Perez et al.
(2001). The ﬂuxes are corrected for the Galactic extinction corresponding to a reddening of E{B-V} = 0.108
mag (Schlegel et al.1998).
At the same time, the Rapid Eye Mount (REM, Zerbi
et al. 2004) telescope also observed 3C 454.3 on November and December, and data were analyzed by REM
team.
The light curve in the R band of MITSuME and REM
are shown in Fig.4.

Fig. 4. MITSuME and REM light curve of 3C 454.3 in the R band
from November 20 to December 8 : The red points and blue
points show MITSuME and REM data (Tosti et al. in prep)
respectively. The dates of Suzaku pointed observations of Dec 5,
6 are indicated by the dashed vertical lines.

3.2. Suzaku observation
3C 454.3 was observed by Suzaku between December 56. The total exposure time is 40 ksec. Event ﬁles from
version 2.1.6.16 of the Suzaku pipeline processing were
used and spectrum were extracted using XSELECT.
For each XIS, source spectra were extracted from circular regions of 4.3 arcmin radius centered on the source.
Fig. 5 shows the 0.4 - 2 keV, 2 - 10 keV XIS light curve
and the hardness ratio from the Suzaku observation of
3C 454.3. The light curve of Suzaku data has about 10 %
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time variance, and the hardness ratio is almost constant.
So the spectrum were made from total accumulated data.

4. Broad-band spectral energy distribution
We combined our MITSuME, Suzaku measurements
with non-simultaneous multifrequency data from NED
to build the SED shown in Fig.7 and Fig.8. The general
shape of the SED clearly follows the usual two-bump
Synchrotron / Inverse Compton scenario.
First, we tried to ﬁt the SED data with one-zone
Synchrotron + Synchrotron self-Compton (SSC) models from a power law distribution of relativistic electrons with Lorentz factor of γmin = 1, γp = 200 and
γmax = 6000 (see Fig.8). We found that this model can
not explain the high energy at high frequency (> 1022
Hz) . Moreover, this model does not ﬁt to cut-oﬀ around
1 keV. (see Fig.7)

Fig. 5. Suzaku light curve of 3C 454.3 on December 5-6 : Panels
from top to bottom show the 0.4 - 2 keV, 2 - 10 keV light curve,
the hardness ratio (0.4 - 2 keV / 2 - 10 keV) respectively. The
time variance is about 10 %, and the hardness ratio is constant.

All spectral ﬁts were performed using XSPEC version
11.3.2ag. Errors on model parameters are quoted at the
90 percent conﬁdence level. We applied a simple power
law with Galactic absorption model according to NH =
0.724 × 1021 cm−2 (Kalberla et al 2005). We obtained
the photon index is Γ = 1.51 ± 0.003.
The spectrum ﬁtted with the above model are displayed in the top panels of Fig.6. The bottom panel
shows the ratio between the data and the folded model.
We note large deviation between the data and the model
at low energy.

Fig. 7. SED of 3C454.3 : The sky blue line is Synchrotron + Synchrotron Self Compton model. The red points represent MITSuME, Suzaku, AGILE data (preliminary; Vercellone et al. in
prep) on December 5-6. The black points represent from NED.
The pink, yellow, green, blue represent previous observation by
X-ray satellites

Fig. 8. electron distribution : the γmin is lower limit of electron
distribution. the γmax is higher limit of one.

Fig. 6. Suzaku spectrum of 3C 454.3 on December 5-6 : High-precision X-ray spectrum from 0.4 to 60 keV. black points, red points,
green points, blue points represent XIS0, XIS1, XIS3, HXD data,
respectively. The bottom panel shows the ratio between the data
and the folded model, a power law with Galactic absorption.

Next, we tried to ﬁt the SED data with Synchrotron
+ External Compton (ERC) models from a power law
distribution of relativistic electrons with Lorentz factor
of γmin = 1, γp = 200 and γmax = 6000 (see Fig.8).
We obtained reasonably good representations of the data
for both the high energy at high frequency, and cutoﬀ around 1 keV assuming parameters in Table.1. (see
Fig.9)
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Table 2. Source list of multiwavelength observation with Fermi Gamma-Ray Space Telescope

Source Name

z

class

PKS 0208-512
Q0827+243
PKS 1127-145
PKS 1510-089
3C 454.3
3C 279
PKS 0528+134
PKS 2126-15

1
0.94
1.184
0.36
0.86
0.536
2.06
3.3

HPQ
LPQ
LPQ
LPQ
HPQ
HPQ
LPQ
LPQ

Flux (2-10 keV)
[10−12 erg/cm2 /s]
9.5
4.8
11
10
11
13
30
12

Flux (> 100 MeV)
[10−5 ph/cm2 /s]
85.5 ± 4.5
24.9 ± 3.9
38.3 ± 8.0
18.0 ± 3.8
53.7 ± 4.0
89 ± 3.2
60 ± 3.0
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