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Abstract

”TSUBAME” is a micro-satellite developed by Tokyo Institute of Technology and ISAS for measuring
polarization of hard X-rays from Gamma-Ray Bursts(GRBs) in order to reveal the nature of the central
engine of GRBs. TSUBAME has two instruments: Wide-field Burst Monitor (WBM) and Hard X-ray
Compton Polarimeter (HXCP). The WBM detects GRBs and determines their positions. We aim to start
observing with HXCP in 15 seconds by re-pointing the spacecraft using Control Moment Gyro. In 2013,
the instruments passed the vibration test at the AT level, ensuring that they withstand the launch. We
set up the sequence for observing GRBs, and developed the software on the science CPU. We adjusted the
parameters of the GRB trigger algorithm, and evaluated its expected performance for GRB observations.
Finally, we tested communication with the spacecraft bus system successfully. TSUBAME is now scheduled
to be launched on the first half of 2014. In this paper we review the design of the instruments, observations
plan, and the current status of TSUBAME.
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1. About TSUBAME

TSUBAME has 3 missions: the observation for X-ray
polarimetry of GRBs, the demonstration of high-speed
attitude maneuver experiment, and the visible earth ob-
servation using small camera. However GRBs are the
most energetic explosions in the universe, it is still not
clear how to form collocated blast wave and accelerate
particles. X-ray polarimetry of prompt emission is be-
lieved to provide crucial information of magnetic fields.

When GRB occurs, TSUBAME detects it and starts
to maneuver. Pointing to GRB, TSUBAME starts an
observation. In order to mission, TSUBAME has 2 sci-
ence instruments, HXCP and WBM.

In 2013, we did sinusoidal and random vibration test at
AT level to be proof against launching(Input: 8 G r.m.s.).
We did modal survey tests and performance tests before
and after vibration tests, and we confirmed the change
of resonant frequencies was 7 % or less and normal op-
eration of devices.

2. Science Instrument

2.1. Hard X-ray Compton Polarimetor(HXCP)

Linearly polarized photons tend to be scattered perpen-
dicular to the polarization angle. HXCP measures GRB
polarization using this angular dependency. The appear-

ance of HXCP is shown in Figure.1 and the performance
of HXCP is summarized in Table.1. We did performance
tests with 80 keV on-axis 90 % polarized X-ray tilting
HXCP. The modulation factor when X-ray enters HXCP
vertically is 68.5± 0.3 %(Figure.2).

Table 1. Spec of HXCP

Energy Band 30− 200 keV
Field of View 30× 30 deg2

Effective Area 7.1 cm2 @ 100 keV
Detectable Polarization 3.9 % @ 100 keV

Table 2. Spec of WBM

Energy Band 30− 200 keV
Field of View 2π str
Effective Area 35.6 cm2/unit @ 100 keV
Accuracy 5 deg (GRB 021206)
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Fig. 1. Appearance of HXCP

Fig. 2. Modulation curve when X-ray enter HXCP vertically.

Fig. 3. The light curve obtained by WBM.

2.2. Wide-field Burst Monitor(WBM)

WBM consists of 5 detectors mounted on the surface of
the satellite. Monitoring the count rate, it detects GRB
and determines the position of GRB with accuracy of
∼ 5 deg. The performance of HXCP is summarized in
Table.2. WBM determines a direction of GRB by a dif-
ference in counts of detectors. WBM checks count rates
every 0.125 sec. If the count rate increase significantly
comparing with the BG fluctuation, WBM judges GRB
to be occurred(Figure.3).

3. Sequence of TSUBAME

3.1. Operation Sequence

Ordinarily, TSUBAME carries out Science Mission
(MTQ / CMG). We expect that HXCP observes a few or
more GRBs/year, which emit > 104 photons into HXCP.
The operation sequence is shown in Figure.4.

Fig. 4. The sequence of operation.

3.2. Data Handling

During observations, the data from the detectors is
stored to SRAMs respectively. After observations, the
CPU sends the data to C&DH’s flash memory, and we
downlink the mission data. The current maximum size
of data is 5 MB. Because HXCP data occupies almost
the data, we are trying to shrink the amount of HXCP
data. The operation sequence is shown in Figure.5.

Fig. 5. The data flow chart.

4. Conclusion

TSUBAME is now scheduled to be launched in 2014. We
will do the End-to-End test.
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