Ana|y5|s of Inclined Air Shower Events Observed by the TAX 4 SD
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Expand TA experiment by a factor of 4

INn array area

— Increasing the number of events

TA X4 5D array

+ 500 detectors spaced 2 km apart
» Consists of 6 sub-arrays (3 each in north and south)

and TA SD array

+ Covers 3000 km? on its completion
+ Deployed 257 detectors in 2019 (red dots in right figure)
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TAX4 SD |

2 layers plastic scintillation

Telescope Array (TA) experiment observes extended air showers
to reveal the origin of Ultra High Energy Cosmic-Rays (UHECRSs).

detector, 3 m? and 1.2cm thick

It was necessary to extend the energy estimation table (EET) used
to the large zenith angle region for reconstructing inclined events.
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TA X 4 South
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Evaluation of reconstruction accuracies
Reconstruction accuracies of each parameter are

Why inclined showers?

6 < 55°
for current TA
normal analysis

Extension of the
reconstruction
method
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— Extend the reconstruction method to the large zenith angle region

f extended from 55° to 80°, ~1.5 X aperture for TAX4 — ~6 X of TA
We can apply to past data as well = TAX 4 4yr —» ~TA X4 byr equiv.
If we apply to TA SD data, = TA 15.5yr — ~TA 23yr equivalent

Same for the following measurement of energy spectra
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Summary & prospects
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Exposure values were smaller in the highest energy bin than in the lower
energy bins (Because the highest energy of the EET was too low), so that
extrapolated values are used assuming flat exposure.

Comparison on the numbers of events of
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Good agreements
with previous analysis

Extended the energy estimation table for TAX 4 to 8 = 70° = No significant bias in the large zenith region
Compared observed data and MC simulation dataset including large zenith angle events

= No significant discrepancies even in the large zenith angle region

Initial measurement of energy spectra using inclined air shower events observed by the TA x4 SD
= 1.4 X increase in statistics and good agreement with previous analysis

NEXT

~ them even in the large zenith angle region
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*  Apply this method (extension up to 70°)
to TA SD analysis (now in progress)

* Extend the zenith angle region up to 80°

(Validation of the TA de-thinning process
of MC simulation is necessary)




