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Progress on the development of SPRITE-SAT onboard cameras
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Horizontal distribution of sprite columns, that provides a key to understand the sprite generation mechanism, is difficult to
observe on the ground. The nadir observation from space with satellite is an only method to investigate it continually and
globally.

SPRITE-SAT is a small satellite to observe sprites and terrestrial gamma-ray flashes (TGFs), developed mainly by Tohoki
University. The lightning and sprite imagers (LSI-1,2) are the onboard CMOS cameras, which capture the lightning luminosity
with a 744-840 nm optical filter (LSI-1), and 762 nm emission line of sprite (LSI-2). The ratio of luminous intensity obtained
by LSI-1 and LSI-2, provides information on sprite occurrence. Taking into account the global occurrence rate of lightning and
sprite, the expected detection rate of sprites by LSl is 0.87 events per a day.

The focus of LSl is necessary to be fixed with accuracy of +/- 70 micro meters. The method used in focusing the INDEX
satellite optical system was applied to the assembling LSI. As a result, the diameter of light spot was set to be smaller than th
pixel size of the image sensor. We calibrated the sensitivity of LS| and other cameras with the integrating sphere, and made su
that LSI can detect the luminosity higher than "5 MR. LSI-2 can detect sprite luminosity, which is expected to be about 10-100
MR based on the observation from the International Space Station.

The onboard cameras must be tolerant to the vibration, vacuum and thermal cycle environment. We conducted the vibratio
test, and thermal cycle in vacuum condition, and made sure that there are no problems in conducting the scientific observation.
We will test complete the total semantics of the trigger logic in the FPGA and CPU by October. The FPGA logic, which picks
up the transient luminosity, was confirmed. The CPU logic, which detects sprite luminosity by taking ratio of the counts of LSI-1
and LSI-2, is now under final adjustment. If all trigger logic run properly, 500-1000 images of sprite events are expected to be

down linked to the ground during the operation period of 3-5 years.
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