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The ALPACA collaboration
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ALPACA experiment: Andes Large area PArticle detector for
Cosmic ray physics and Astronomy

Why Bolivia?
Flat and high altitude
(4740 m).
Galactic center.
Long-term
collaboration between
Bolivia and Japan.
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ALPACA site: the Chacaltaya plateau

Coordinates:
16°23 ′S, 68°8 ′W
4740 m
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ALPACA in steps (basic idea)
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ALPACA in steps (some numbers)

ALPAQUITA: 18 450 m2, 97 surface detectors and 1 MD pool.
ALPACA (half-density): 82 800 m2, 200 surface detectors and 4 MD pools.
ALPACA (high-density): 82 800 m2, 400 surface detectors and 4 MD pools.
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ALPAQUITA: Surface array detector
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ALPAQUITA: Underground muon detector
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ALPAQUITA: event map γ-ray

Left: SD signal, Right: Signal in MD pool
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ALPAQUITA: event map CR-ray

Left: SD signal, Right: Signal in MD pool
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Event reconstruction
Primary energy using energy deposit Arrival direction using particles timing

S.Kato et al., Experimental Astronomy (2021) 52:85-107
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ALPAQUITA: γ/CR separation
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ALPAQUITA sensitivity
HESS Collaboration, A&A 653, A152 (2021)

HESS J1702-420A

Mysterious object!?

S.Kato et al., Experimental Astronomy (2021) 52:85-107
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The road to ALPACA

Detector assemble and set-up
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The road to ALPACA

Assembly finished and cabling
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The road to ALPACA

DAQ electronics, cabling and installation of PMT
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The road to ALPACA

Installation of ALPAQUITA done in June 2022.
Calibration and DAQ: August-September this year
Construction of MD pool by the end of 2022 or early 2023.
Second stage: ALPACA (half density).
ALPACA (high density) is the final stage.
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Beyond PeV: Mega-ALPACA
Where is the highest energy accelerator in our Galaxy?

30 m spacing AS array
　 Area 1,011,600 m2

　 # of det. 1185

15 m spacing AS array
　 Area 82,800 m2 
　 # of det. 313 
   (Additional to 15 m spacing)

    # of total det. 1185 + 313 = 1498

Muon Detector (MD) Array
　 900 m2 (16 Cells) x 60 
   = 54,000 m2

　 # of cells 960

1 km

1 
km

1 km2 Array + MD

ALPACA
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Summary

Southern sub-PeV γ-ray sky is yet to be explored.
ALPACA is a new air shower array under construction in Bolivia.
First sub-PeV observation in the southern hemisphere.
Observation with ALPAQUITA will start soon.
Future extensions are on their way and the final goal will be Mega ALPACA.
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BACKUP
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Optimization of MD design

MD pool without cells MD pool with cells
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Development of trigger electronics

Diagram of trigger electronics.
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