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Energy spectrum of cosmic ray
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- Cosmic Ray Extensive Air Showers



Hybrid SD event->
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"Seeing" Cosmic Ray Extensive Air Showers
Direct detection of Subaru HSC CCDs

Altitude 4139 m, Mauna Kea, Hawai CCD size
Optical and Infra-red telescope 30 mm x 60 mm

8.2 m diameter mirror 0.2 mm thickness
150 sec. exposure

34' x 27" field of view

116 CCDs

Image credit: https://subarutelescope.org

Bt o i T g . . Seeing shower!

App Store (Mac)


https://subarutelescope.org
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Position of cosmic ray particles in Subaru HS
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Directional analysis of cosmic-ray particles

Position of particles

Y position (cm)
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Directional analysis of cosmic-ray shower particles

¢ Same direction of these particles

¢ Number of cosmic rays, N ~ 60,000 particles
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¢ Quick look on Subaru HSC data in 7
years

¢ Found 9 events, indicating a power-
law distribution

35 4 45 5 35 6 65 7
log (Ncg)
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Physics motivation

Unprecedented detailed measurements for cosmic ray extensive air showers

N/

¢ Possibility on proton, He, Li, Be ..... Fe identification by separating electrons and
muons

Understanding air shower physics and hadron interactions models

Potential on new physics search? (Discussed with M. Yamanaka @A02)

N/

¢ Search for Lepton flavor violating decay?
U~ —>e +e +e”

u— DECAY MODES _ o
Lepton Family number (LF) violating modes

,u"" modes are charge conjugates of the modes below. -4 e~ v, ﬁ,u IF [c] < 1.2 o 00%
B — —13 0
Mode Fraction (I';/T) Confidence level S e_ /y—l— B LF < 4.2 x 10 i 90%
6 e e'e LF < 1.0 x 10~ 90%
e Vely ~ 100% e 2y LF <72 x 10~ 1 90%
e Uo7y [a] (6.0+0.5) x 108
e Tevete” [b] (3.4+0.4) x 10~°

PDG 2021
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All data lysis update are now in progress

- - - - A
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s Preparrng two papers a discovery paper, energy
Spectrum measurement paper

% Brain storming of possible application

% Serendipity of new synergy between A02 group
(K. Murase) and B03 group (S. Miyazaki)



https://subarutelescope.org

