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Fig. 1. Akeno 50 cm Telescope (left), OAO 50 cm Telescope (center), and Tricolor Camera (right). Each telescope has a Tricolor Camera.
The light led in the camera from above is divided into three bands with two dichroic mirrors and districuted to three Alta U6 CCDs.

Table 1. Properties of MITSuME telescopes

Akeno 50 cm OAO 50 cm
Mirror Diameter 500 mm 500 mm
Focal Length 3040 mm 3250 mm
F Number 6.0 6.5

FOV 28
′

× 28
′

26
′

× 26
′

Bands g
′

, Rc, Ic g
′

, Rc, Ic
Limiting Mag. g

′

= 18.4 g
′

= 18.4
(10 min, S/N=10) Rc = 18.4 Rc = 18.5

Ic = 17.7 Ic = 17.7
Slew speed 9 deg.s−1 4 deg.s−1

Location Akeno Observatory/ICRR OAO/NAOJ
Akeno, Yamanashi, Japan Kamogata, Okayama, Japan

138◦30
′

E, 35◦47
′

N, 900 m ASL 133◦35
′

E, 34◦34
′

N, 372 m ASL

are available through Subaru Okayama Kiso Archive sys-
tem (SMOKA)1 . We have started scheduled observa-
tions for variable and transient objects including super-
novae and active galactic nuclei(AGNs) when we do not
observe GRBs. If we observe other objects, we can point
the telescope at GRBs at the maximum time of 20 sec-
onds.

4. ANALYSIS PIPELINE

The analysis pipeline of MITSuME is an automatic sys-
tem that processes images taken with the multiband
telescopes. It allows us to find early optical afterglow
of GRBs. The process flowchart is shown in Figure
2. First, sources are found in raw images we take and
they are matched to star catalogs. Based on this cat-
alog matching, sky coordinate called the world coordi-
nate system (WCS) is mapped to the image pixels. Sec-
ond, the photometric measurements are performed for
all the sources in the images.GRB afterglow cordinates
are those than are not present in the USNO-B 1.0 and

*1 http://smoka.nao.ac.jp/index.jsp

NOMAD2 catalogs, and are detected in more than one
images and cross comparison of the source is carried out.
Our analysis pipeline allows us to pick up a real GRB by
eliminating as hot pixels and pixels hit by cosmic rays.
The automatic detection worked well for observations of
GRB061121 and GRB070920A. Finally, all images are
registered to the database. We can easily access all data
in the database through a web interface, which provides
information of the images and displays their thumbnail
images.

5. RECENT OBSERVATIONS

Recent observation of GRBs by MITSuME telescopes are
shown in Table 2. From April 2007 to June 2008, we per-
formed follow-up observation of 28 GRBs with the MIT-
SuME Akeno Telescope, and detected five afterglows.

6. PATROL OBSERVATION

Telescope motion and operation of the CCD are un-
der the computer control, allowing automated obser-

*2 http://www.nofs.navy.mil/data/fchpix/





Fig. 4. GRB afterglow of GRB080506. g
′

-band(upper left), Ic-band(upper right), Rc-band(under left), DSS catalog(under right)

Table 2. Recent observations by MITSuME telescopes

GRB g
′

[mag] Rc[mag] Ic[mag] Site Burst time
080604 >20.0 >19.2 18.6±0.4 OAO 5h 12min
080506 - 17.5±0.1 16.2±0.2 Akeno 1min 57s
080310 20.0±0.2 19.7 ±0.3 19.1±0.2 OAO 6h 31min
080205 >20.9 >20.9 19.6±0.3 Akeno 1h 20min
071118 >18.9 - - Akeno 7min
071112C 17.3±0.4 17.3±0.3 - Akeno 1min
071011 - 19.0±0.3 18.2±0.4 OAO 9m 53s
071011 - 20.1±0.2 18.6±0.2 Ishigakijima 24m 02s
070612A - >16.7 17.1±0.3 OAO 8h41min
070419A 20.9±0.2 >21.5 > 19.4 OAO 54min




