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1. Cosmic Ray
・High-energy particles traveling through space
・Composition: Proton (~90%), helium nuclei, etc.
Air-shower

  A particle cascade in the atmosphere triggered by a 
high-energy cosmic ray

3. Schematic of ALOHA system
• Scintillator size：0.375 m2

2. ALOHA project
• Successful imaging of air-shower particle 

trajectories
→ Potential to reveal the fine structure 
 around the shower core

・ケーブルによる遅れ

6. Future prospects
• Install the ALOHA system between July and August 2026

• Air-shower reconstruction incorporating Subaru HSC 
images 

• Revealing the fine structure of air-shower cores through 
HSC image analysis

(仮)

Cosmic-ray muon 1MIP signal charge amount distribution

Detector #1 Detector #2

Detector #3 Detector #4

Pico Scope

PMT PD

NIM module

PMT

CPD
(Central PD)

Raspberry Pi
PC

at OMU

Box×4

Power cable

Signal cable

fiber

30m

30m

Power

PD : Power Device

Schematic of ALOHA system

→

Tyvek sheet

PMT

scintillator

Scintillation fiber

Black sheet detector×4

Four-way uncertainties in the arrival directions

Credit : HSC project

S.Kawanomoto et al.. Sci.  Rep.  {13}. 16091 (2023)

Detector construction step
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Install the detectors and observe air-showers in 
combination with the Subaru HSC

→ ALOHA project
(Air-shower Lensing Observation at High Altitude)

PASJ, Volume 56, Issue 2, 
25 April 2004, Pages 381–397
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Scintillator

・Observation of cosmic ray muons 
with each detector
→Detectable from α single 
muon
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• vSingle-layer plastic scintillator
• PMT×1（Hamamatsu R8619-30）
• 1.5 mm φ WLSF（scintillation fiber）

5. Planned detector sites
• Visited the Subaru 

Telescope in March 2026
• Investigated the ALOHA 

system installation site
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Zenith angle : 
14.10±2.76(°)

Azimuth : 
62.27±7.70(°)

Zenith angle (degrees):  
25.5±2.4

Azimuth angle (degrees):  
224.1±5.2

Zenith angle :  
11.76±2.48(°)

Azimuth angle : 
50.11±10.69(°)

Zenith angle : 
19.04±3.07(°)

Azimuth angle : 
76.27±4.90(°)

But…
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• In the future, we aim to capture air-shower particles more accurately by increasing the number of detectors and upgrading the DAQ system.
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Air-shower Lensing Observation 
at High Altitude (ALOHA) project : 
Current status and future prospects

• We visited the Subaru 
Telescope this March to 
assess feasible sites for the 
installation of the 
experimental system, and 
the ALOHA system is 
scheduled to be installed 
on the Tertiary floor 
between July and August 
2026.
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5. Surface detector’s 
performance assessment
• 34-hour air-shower 

measurement at OMU
• 27 air-shower events 

observed
• Determining the arrival 

direction of air-shower

Cosmic Ray Muon 1MIP measurement in OMU

Air-shower development

https://www.iap.kit.edu/corsika/img/sincpr15xz03.gif

Credit : Subaru TelescopeTertiary Floor

↑Detector parts

↓DAQ parts

DAQ parts

Primary particle

↓↓↓↓↓↓ ↓
Detector

Al
tit

ud
e

Ground Plane

Al
tit

ud
e

Ground Plane

Ground Plane Ground Plane

Al
tit

ud
e

Al
tit

ud
e

↓
Detected! Detected!

↓↓

Air-shower

m

X [m]

X [m]

X [m]

X [m]

Z 
[m

]

Z 
[m

]
Z 

[m
]

Z 
[m

]

Predicted time from fit  [ns]

O
bs

er
ve

d 
ti

m
e 

 [n
s]

Ask me!

mailto:sp25869r@st.omu.ac.jp
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