Anisotropy search in the Ultra High Energy Cosmic Ray Spectrum
in the Northern Hemisphere using the Telescope Array surface detector
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Abstract: In the region of highest energies, the shape of cosmic ray energy spectrum may contain information on the source density distribution and chemical composition. In
this study, using observed event with Telescope Array surface detector, we search for directional differences in the shape of energy spectrum. Observed cosmic ray energy
spectras are compared between sky areas that have larger density of nearby objects, such as the super—galactic plane, and others that do not. The distributions differ. We found the
chance probability to obtain the difference in statistically equivalent distributions is estimated as 6.2x104(3.2 0’ ). Similarly, observed energy distributions of events within 11°
from VCV AGNs and out of this region were compared. Chance probability to obtain observed difference in statistically equivalent distributions is estimated as 1.5x102 after
considering penalty factor. The observed distributions were compared with the result from numerical propagation simulation expecting model parameter which obtained in the
previous study and source density profile from 2MRS catalogue. Qualitatively the observed difference is reasonably consistent with the expectation from the simulation.

Analysis for super galactic plane (SGP)
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Analysis for the known obiject list (VCV list) Comparison with propagation simulation using

With AGNs from Veron-Cetty& Veron 12 catalogue with cut on redshift z<0.018 [1]. The opening density profile from 2MRS catalogue for On/Off area.

angle of the On and Off source areas was adjusted to maximize the signal (1°-15° 1° step). we performgd s.imu!ations using a propagation code CR.Propa2.2.0.l.l [2] angl
For a given opening angle and given energy bin in the Off/On source area we calculate the ratio the source d'Str'PUt'O'? from the 2MRS Cfatalogue [3] using the density .proflle
of the observed number of events to the expected number, based on the exposure ratio. Then calc.u!a.tlon described in [4]. The calculations were done for sky area with the
deviation of this quantity from the expectation was calculated and sum it over all bins. In data, dgflnltlon O_f On sgurce as |SGP lat] <307, a.nd Oft squrge as | SGP Iat|>.30°.
the largest deviations were seen for the opening angle 11°. Fig.4 is the fraction plot of Off Fig. 8 and Fig. 9 display results of proton p.r|mary. Injection an.d evolution
source region at the opening angle 11°. parameters were set to -2.2 and 7 respectively based on previous study [5].
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Same analysis with SGP case are repeated for energy distributions from On/Off area. Simulated flux is scaled with the number of events in data avove 10 eV.
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