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MITSUME

Multi-color Imaging Telescopes for Surveys and Monstrous Explosions
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2009 (D GRBERAIZE;

GRB g’ [mag] Rc [mag] Ic [mag] EURIPR %%g?c%ﬁig%ﬁ
090404 >21.0 >20.5 >19.5 BAEY 59
090417/B >16.3 >16.3 >15.4 BREY 4567
090426 >20.2 19.4+0.3 19.0+0.4 BAE? 787
090618 >17.6 18.8+1.0 >16.7 BREY 3.465fE
090705 >17.8 >17.9 >17.0 BREY 365
090709A >15.0 >14.8 >13.9 BREY 8.505H]
090814A >19.3 >18.8 >18.1 BREY 1 OBFfE]
090916 >19.9 >19.8 >18.9 BREY 1 OBFfE]
091208A >16.9 >16.6 >15.8 BREY 49%
091208B 17.2£0.2 16.0+0.1 15.5+0.1 BREY 47%

101483580, 3{4HRYE  (2008: 2/15, 2007: 4/15)
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Swift—BAT GRB 090428
Maskweighted Lightcurve (84 ms binning)
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Flux (0.3-10 keV) (erg cm—=s-")

GRB090426 light curve
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GRB 091208B detection

BAT trigger: 09:49:58 (UT)
GCN notice: 09:50:22 (UT)
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Blazars

« direction from observer

* relativistic beaming effect

* superluminal motion, extreme variability

e Luminosity L, .~ vt7dQ
~ 647 10,000!

Radiation process

e Synchrotron Radiation

+ Inverse Compton Scattering
e Blazar Sequence
e Synchrotron Self Compton,
External Compton
e Thermal emission from accretion disk

Questions

Correlation between luminosity,
variability, beaming?
Time lags between flares?
- Variability vs. spectral properties?

M‘I/I_BLKM50

Flat Spectrum Radio Quasar (FSRQ)
Low-freq peak BL Lac (LBL)
High-freq peak BL Lac (HBL)
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» Monitor list (2008.3~)

1ES 0033+595
GC 0109+224
3C 66A

AO 0235+16
S5 0716+71
PKS 0735+17
1ES0806+524
Q 0827+243
OJ 287

1ES 1011+496

1ES 1028+511
Mrk 421

4C 29.45

B2 1215+30
1ES 1218+304
W Com

PG 1222+216
3C 273

3C 279

PG 1424+240

Optical Variability

the fractional root mean square (rms) variability
amplitude of optical fluxes (Vaughan et al. 2003)
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» The variability of HPQs are larger

than LPQs

Fvar

Optical Variability and Fluxes

» The variability of HBLs tends to be
small (<0.3), on the other hand,
three FSRQs have large variability
that are all HPQs

» The only FSRQ that has small
variability is LPQ
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MULTIWAVELENGTH OBSERVATIONS OF 3C 454.3. II. THE AGILE 2007 DECEMBER CAMPAIGN
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Figure 1. Top panel: AGILE-GRID y-ray light curve of 3C 454.3 at one-day log frequency (Hz)
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3C 454.3

» Detailed correlations
> optical vs. gamma-ray
v. optical color
> Thermal emission from
the accretion disk

comparable to
synchrotron emission

normalized in flux at MJD=54748

DONNARUMMA ET AL.
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Flux (0.1-300 GeV) * 10”7 [photor/s/cm?]
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Structure Function (magnitudes)
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Structure Function
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AO 0235+16

» General correlation
between optical and
gamma-ray light curve

» The optical magnitude
reached R = 14.4 at
MJD=54733, however,

there is no counterpart in

gamma-ray light curve

» Weak color changes

normalized in flux at MJD=54790
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» The relative peak of the DCF is around ~ 7.5 + 3.5
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Blazar Monitoring Findings
Obtained 3-color optical light curves of ~ 50 blazars by
MITSUME Telescope from January 2008
Optical variability of HBLs smaller than that of FSRQs
LPQs (among FSRQs) have small optical variability

The gamma-ray luminosity of HBLs smaller than that of FRSQs
and LBLs

Color index (g" - 1.) of 3C 454.3 is low (i.e. bluer) when faint in
optical

UV component (disk?) dominant if F;<1.5*10-"" (erg/cm?/s)
The optical flare of AO 0235+16 at MJD=54733

however, no counterpart in the gamma-ray light curve

Gamma-rays appear to be delayed with respect to the optical
emission of AO 0235+16
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