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2. Experiment and analysis

Off-source -
e A On-source

The Telescope Array(TA) experiment [2] is a hybrid detector which observe cosmic rays have
energy E > 10'8 eV using fluorescence telescopes and surface detector. The surface detector of TA
consists of 507 scintillation counters deployed in 1.2km covering about 700 km?. [1]. The energies
of observed cosmic ray are calibrated against fluorescence detectors viewing the sky above the
surface detector array. The TA surface detector started observation in 2008. Observation efficiency
exceeded 95% for every year of operation since the start. Now the accumulated exposure for UHECR
is the largest in the northern hemisphere In this analysis, cosmic ray events with energies E> 10'%-
eV observed in the period May 2008 to May 2020 are included in a search for anisotropy in cosmic

Dec.[deg]

ray energy spectrum. For this analysis, the reconstruction resolution is about 20% for energy and
about 2° for arrival direction [2, 6]. From Monte Carlo simulation, we find the detection efficiency
to reach 100% for events above E > 10!° eV for the shower zenith angle < 55°. The zenith angle
distribution of observed shower at zenith angle < 55° is plotted in Fig 1. In this analysis , we divide
the sky covered by our exposure into just 2 parts. One is the area which contain nearby objects.
Another is the area which does not contain close objects. In this paper, we note the former area as
“On source” sky. another area as “Off source” sky. We performed analysis defining On and Off
source area as follow. First the Super Galactic Plane (SGP) is a plane contains nearby galaxies of
our Local Group [4]. Here we divide the TA exposure equally between the "on source" band with O n - s O u rC e : Off_ s O u rc e
in +30° about and "Off source" area outside that rcgion' The fraction of TA exposure for each area

is 52% and 48%. 'El he zenith angle distribution for observing the On source and Off source area are 5 2 % . 4 8 %

plotted together in Fig.2. These distributions show no significant difference and indicate that that °

-75° R.A.[deg]

the two sets of events cover similar local angles on the ground.
In Fig.3 and Fig.4 compare the energy distributions of observed air shower events from these

On and Off source areas. The shape of distributions are evaluated by a likelihood fit to piece-wise EE EE k73 = ,r N l\ % H A= .3— é
LFEEDEERTANY XFF

- T.Nonaka ICRC 2021 B

Anisotropy search in the Ultra High Energy Cosmic Ray Spectrum in the Northern Hemisphere using latest data obtained
with Telescope Array surface detector
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