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Let us go to south!
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Original ALPACA design

1. Array coverage 82,800m? : Lead e 300m
=401 x Im? plastic scintillators /=~ s
2. Underground water Cherenkov AN
muon detector (MD) 3600m2 M T L.l e - e e e . . e
Soil over 2m (~16.X) DRI < 2= O == < N
= 56m? with 20"¢ PMT x 64 cells | L

Cherenkov light
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v Cosmic-ray BG rejection power >99.9% @100TeV. | - ;6":2’*;5)‘;‘?:;;0:‘21ef";fzzg‘;) |
v' Angular resolution ~0.2° @100TeV, Energy resolution ~20%@100TeV |
v' 100% duty cycle, FOV 8,.,<40° (well studied), 6,.,<60° (in study) 9



ALPACA staging plan

ALPAQUITA in 2023 |
(97 + 60) SDs + 1 MD

ALPACA in 2024
401 SDs + 4 MD
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MD design (1 MD = 4 x 4 cells wEEE - MEEL
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2023:1 MD
2024: 3 MDs
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Muon Selection Criterion

To maximize the detection significance of signal y rays
N, : Total number of muons recorded with the muon detector
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Survival ratio of gamma rays ~80% @100 TeV
Rejection power for BGCRs ~99.9% @100 TeV y. eq.
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Sensitivity to VHE Gamma-Ray Sources

Sensitivity curves in 1yrb o
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ALPAQUITA AS Array Performance for Gamma Rays

Target events: Gamma rays w/ T'= —2.5 & O¢prye < 40°

Trigger efficiency™ 100% =20 TeV
Energy resolution +27% — 21% @ 100 TeV
Angular resolution ~ (0.2° @ 100 TeV (50% containment)

*Efficiency for events w/ true core positions inside the AS array
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ALPAQUITA
(litthe ALPACA)

« Prototype array of 25% ALPACA area coverage
« 97 surface detectors
« 1MD

 Targets
e Infrastructure establishment
« A few bright >100TeV sources
« CR anisotropy

MD EHA. b4 ITHERK

2019.09
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ALPAQUITA & infrastructure

Central electronics hut
Perimeters

Powerline (branch from the substation-Chacaltaya observatory line)
Cable drains
Lightning rods
Long distance Wifi
Water system
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ALPAQUITA (Current Status)

« PMTs have not yet been installed in all channels.
« Observational period: 2022 Sep 6 — 2023 Feb 6)

« Total live days: 118 days (x Dead time ratio)

« Hardware trigger: 0.7 particles any 4 folds

e Total number of analyzed events: ~ 5 x 108

« PMT through time calibration has not been done yet.
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First Good Event
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Relative position [m]

run#=22100101 ev#=61111 mjd=59853.0070474233 #ch= 32
Theta= 51.03 Phi=-101.59 X=-33.64 Y= 0.99 Sft=359.8 Sd= 0.0

Big Events!
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Number of events

Even-Odd Array
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|\/|OOI’1 ShadOW before calibration of the PMT transit time

Cumulative deficit events
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Summary

v ALPACA explores southern sky in Bolivia first time with the
technic established by Tibet ASy
v" A part of ALPAQUITA started operation in 2022
v Air shower data is good and performing well
v First MD will be constructed in 2023
v ALPACA will start operation in 2024

v  Mega ALPACA is discussed as a future plan to explore PeV
energy range
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