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TA HYBRID DETECTOR
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Anisotropy data set (SD)

> 55°
> ~ 8700 km? yr sr




GLOBAL DISTRIBUTIONS




Comparison with isotropic distribution by KS test
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. E>10 EeV :

count number of pairs
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compatible with isotropy at E > 10 EeV
and E > 40 EeV




HOT SPOT




Reconstruction with even looser cuts optimized for
statistics (  events above 57 EeV in 5 yr).

“Hot spot” within the circle of radius 20° centered at

RA = 146°, Dec. = 43°.

After accounting for arbitrary position and opening angles
15°, 20°, 25°, 30°, 35° the significance is post-trial
(5.10 pre-trial).




HOT SPOT: 7 yr update

Hotspot circle (ApJL)
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HOT SPOT: 7 yr update

Significance Map (Li-Ma) 7 years

Oversampling with 20°-radius circle

Dec. (deg) ey S E > 57 EeV




(same procedure as for 5 yr):
oversampling at 15°, 20°, 25°, 30°, 35°, moving center

Pre-trial: ; Non = 24; Ny, = 6.88;
Post-trial P = 3.7 x 1074 (3.40)
=

Blind search with 2yr data (6th and 7th yr):
expected in the spot region , observed




HOT SPOT: 8 yr update is on the way

50% solid angle
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Very small changes in the final answer




CORRELATION WITH LSS




7 yr events vs. LSS expectation (protons of 57 EeV)




E > 57 EeV E > 57 EeV events are:
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OTHER SEARCHES




Anisotropy in energy spectrum [method 1]
see talk by T. Nonaka at this conference.
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Anisotropy in energy spectrum [method 2]
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local: 6.70

o (Local Significance)

global: ~ 4.00

o (Global Significance)




Search for EeV protons of Galactic origin

see poster by D.lvanov at this conference.

> ballistic to
diffusive

» fraction of Galactic protons
in~1EeVUHECR is < 1% at
90% CL.




Large-Scale Distribution of Arrival Directions
of Cosmic Rays Detected at the Pierre Auger Observatory
and the Telescope Array above 10'° eV

Astrophys.J. 794 (2014) 172

update on harmonic analysis of combined data set at
E>10"eV
—> non-zero dipole @

Correlation between the UHECRs
measured by the Pierre Auger Observatory and Telescope
Array and neutrino candidate events from IceCube

JCAP 1601 (2016) 037
highest energy E > 57 EeV Auger + TA events vs.
neutrinos
— correlation @




Some hints on anisotropy of UHECR start to emerge:

dipole at low energies
“hot spot” in the GZK region
spectral variations over the sky

HOWEVER:




BACKUP SLIDES




CR flux expected in LSS model




THE FLUX SAMPLING STATISTICAL TEST

b=60°
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