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< Ultra High Energy Cosmic Rays >
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< Hybrid Technique > I
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< Telescope Array Experiment >
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@ Black Rock Mesa >
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< FD (hybrid) Event Example >
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< Mean Xmax plot >
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< XmaX distribution >
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AXmax
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< Surface Detector >
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< SD Event Example >
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< TA Energy Estimation >
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< Energy Spectrum (TA-SD: 9yrs) >
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< Declination Dependence >
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< TALE (TA Low-energy Extension) >
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< Energy Spectrum (TALE-FD: 2yrs) >
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< Energy Spectrum (TA-SD, TA-FD, TALE-FD) >
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< Hot Spot >
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< Hot / Cold Spot (Energy Distribution) >
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< Flux Pattern from Nearby Starburst GGalaxies >
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< Anisotropy around 1EeV @ TA >
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< Muon Excess in MC Comparison >
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< Muon Excess in p/Fe Comparison >
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< TAx4 Experiment >

e ~3000km? SD array (Quadruple area)
— Approved by Japanese government 2015

— 500 scintillator SDs
— 2.08km spaceing

— 3yrs construction

— first 180 SDs have arrived in Utah.
— Next 60 SDs to be prepared at ICRR and
SKKU in 2018 summer and shipped to Utah

e 2 FD stations (12 HiRes-II telescopes)

— Approved by US NSF 2016

— Telescopes/electronics being prepared

at Univ. of Utah
— first light at the northern station

— Site construction underway at the southern station

e by 2020,

— Get 19 TA-equiv years of SD data

— Get 16.3 (current) TA years of hybrid data
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Telescope Array is UHECR observatory in the northern hemisphere.

Hybrid = Fluorescence Detectors + 700 km? Surface Detector array

TA hybrid Xmax measurements

— Below 10'%%eV, allowing 10-20g/cm? shifts, data points looks like “proton”.

— Above 10'%%eV, data points looks like heavier primary than “proton”,

— There are significant overlaps between plots of different primaries
because of small statistics.

Energy spectrum from 9 year observations by TA SD array

— Auger-TA discrepancy above 10'%%eV

— Indication of the declination dependence

TA Low-energy Extension (TALE) FD have measured energy spectrum.

— TA and TALE covered 10'°3eV to 10?’eV and observed spectral features.

We have reported a hot spot in the direction of Ursa Major.

It now appears larger(extended) than we originally thought.

We need much more data at high energy end. — TAx4 comes soon.

Full TALE SD is now on-line !

— Hybrid measurement has extended the energy reach below ~10'%eV.
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