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Standard Scenario of Cosmic-Ray Spectrum
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Standard Scenario of Cosmic-Ray Spectrum
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Standard Scenario of Cosmic-Ray Spectrum

log(Flux)

Scale-up for Extra-Galactic sources
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Standard Scenario of Cosmic-Ray Spectrum
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Tibet-1ll Air Shower (AS) Array

4,300 m a.s.l. (606 g/cm?)

O Number of Scinti. Det. 0.5m?x 789

O Effective Area for AS ~37,000 m?

O Energy region ~3TeV - 100 PeV

O Angular Resolution ~0.4° @10 TeV
(Gamma rays) ~0.2° @100 TeV.

O Energy Resolution ~50% @10 Te
(Gamma rays) ~20% @100TeV

O F.Oo.V. ~2 sr

O Trigger Rate 1.7 KHz

i

Alr Shower Array
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Declination (deg.)
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Abeysekara et al.,
Nature Astronomy (2021)
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.051101
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>400TeV Diffuse gamma rays
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ALPACAZ XY v 7 —XER

1. Array coverage 82,800m?2
01 x1Im2 7 RFv oo vFlL—2&
FEETRILF—DRE

2. Underground water Cherenkov muon
detector (MD) 3600m?2
HTF 2m (~16X0) ICFRE
58m? with 20"¢ PMT x 64 cells

Muon®%\»
VAN N = Ry B

ZMDTHIE

v HWEFERY v 7-OKREHE >99.9% @100TeV. 10 some s aron i)
v BESRE ~02° @100TeV, T XL F—0RHE ~20%@100TeV et g
v 100% duty cycle, FOV 6,.,<40° (well studied), 8,,<60° (in study) 37



97 detectors ‘

1. Array coverage 82,800m?2
AWIxIm2 72 RFyv o vFL—X&
FHreETxF—0RIE

2. Underground water Che
detector (MD) 3600m?2
T 2m (~16X0) ICXE
58m? with 20"¢ PMT x 64“ce|\§

16 cells
(1 MD unit)

Signat cable

v HETESS v 7—OBRENE >99.9% @100TeV. 1o oo o
v BENREE ~0.2° @100TeV, TR ¥—5HMREE ~20%@100TeV e p e e
v 100% duty cycle, FOV 8,.,<40° (well studied), 8,,<60° (in study) 38



ALPAQUITA construction in June 2022
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Relative position [m]
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Moon Shadow

Significance (o)
1 o step contour  west

NORTH

SOUTH

rngle Distonce (degree)

v Moon shadow with ~10c is consistent with the angular resolution
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Moon Shadow and Sun Shadow

v
v

| ABHRBEHRE (FEXR) ~OBA |

Significance (o) Significance (o)
1 o step contour  west gast 1 o step contour  wesr
o A T 1 = z
o ©
2 g
a -
£ g
5 8
2 K]
g E
2
7 ) 3
2 1 0 -1 -2 .
Angle Distonce (degree) Angle Distance (degres) Temporal variation of

Shadow’s position, depth, and shape
Moon shadow with ~10c is consistent with the angular resolution
Sun shadow with ~5c is a clear evidence of turbulent solar and

interplanetary magnetic field during active solar period “
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Construction of MD started in November
. — 2 i

Excavation of the first MD started in November 2025 &
Excavation of the other MDs continues in parallel to the first M nstruction
Deployment of the surface detectors around the 15t MD will start from June 2026
Gamma-ray sensitive observations will start!!
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