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Development and Fabrication of small gamma-ray detectors on board SPRITE-SAT
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A Tohoku University small satellite, SPRITE-SAT, will be launched into a sun-synchronous polar orbit in 2008, in order to
reveal global distributions and horizontal structures of luminous phenomenon in an upper atmosphere, such as sprites and Elve
Another purpose of this satellite is to verify a connection among terrestrial gamma-ray flashes (TGFs), lightning discharges, an
optical transient luminos events (TLES). In paticular, TGFs were discovered by BATSE detectors on board the Compton gamma
ray observatory (CGRO) in recent years, and have been also frequently detected by the RHESSI satellite. These observatio
revealed that TGFs have a short duration (typically ms order), and its spectra extend up to 20 MeV with a very hard photor
index. Bremmsstrahlung gamma-rays from high energy electrons accompanying a lightning discharge is a candidate of TGF
The detail is not well known.

Terrestrial Gamma-ray Counter (TGC) on board SPRITE-SAT is a small gamma-ray detector for TGFs. The TGC have beer
developed and manufactured mainly by members of ISAS and Univ.Tokyo. One TGC detector has four sensors, which consis
of a 50 mm x 50 mm x 13.8 mm Csl scintillator and a avalanche photodiode (APD). The TGC records gamma-ray counts in the
150 keV-5 MeV energy band with four energy channels (150-450 keV, 450-970 keV, 0.97-2.8 MeV, above 2.8 MeV ). A binning
time of the data is 250 us corresponding to a short duration of TGFs, and one TGF data is recorded during 512 ms. The size ar
weight of one TGC including a high-tension circuit (fabricated by MEISEI Co., Ltd.) and a signal processing circuit (by Clear
Pulse Co., Ltd) are 70 mm x 280 mm x 30 mm, and 1.3 kg respectively. Two TGC detectors are placed on the bottom pannel o
SPRITE-SAT facing the Earth. We reduced a total power consumption for two TGCs to 0.72 W. Output gains of four channels
each TGC are adjusted, and a typcial energy resolution of these sensors is about 12% for 662 keV gamma-rays from 137 (
operated at +380 V.

At this moment, we finished a development and fabrication phase, and fundamental environmental tests, such as a vibratic
test up to 30G, a temperature cycling test from -30 C to +80C, and a operation test in vacuum. Based on these tests, we verifie
operations of TGCs in a space-based environment. Now we continue to all sort of test for the launch of SPRITE-SAT.
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