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Abstract

u

The Telescope Array (TA) experiment is the largest hybrid detector for UHECRs
(ultra-high-energy cosmic-rays) observation in the northern hemisphere. We detect the
air showeres generated by UHECRs both with 507 surface detectors(SDs) which use
the same technique as the HiRes and three fluorescence telescopes(FDs) which use the
same technique as AGASA. The hybrid events which are observed both by FD and
SD are useful for the precise measurement of the characteristics of UHECRs and direct
comparison between two types of technique.

In this thesis, we report the development of a “hybrid trigger” system for TA. It has
been shown from our Monte-Carlo studies that geometry determination accuracies of
monocular FD events are significantly improved using SD information (position at the
ground level, timing of arrival, etc...). However, in lower energy region below 10'8-°[eV],
trigger efficiency for the TA SD is small compared to that of FD therefore some showers
have no SD information. So to collect the small SD signals, we developed an FD-
driven SD triggering system: this introduces an external triggering scheme to the TA-SD
using triggering signals from FD. We report the design of the system, installation and
the operational stabilities in TA observation from October 2010. We also analyze the
acquired data with a analysis method with hybrid technique, and confirm the quality of
the data.

In the future, the data acquired by this system will appear the maximum development

and energy spectrum in lower energy region clearly.
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