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Cosmic-ray muon
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Muon event in SK
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Strategy
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& Object detection (¥{F&t&H)
» Computer vision TERHHARINTWVWSEEDT D
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& BmEEETIL
2 Detection Transformer

(https://arxiv.org/abs/2005.128772)
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8 Track counting D4 EELLER
> 128D S 10ARDMuon bundleEE&R @ Simulation
> Confusion matrix [%]
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& Total muon flux [cm—2sec!]

b 7—~HAE : Feb. 2019 - Jul. 2020 (1.5 years)

2z # of total muon track: N
2> Effective area: S(8) [cm?]

z Livetime: L [secC]

Flux = 1.64 +0.03 x 10~ (stat+syst.)
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& Muon propagation simulation
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Muon bundle MCD{ERk 17

- Muon event generator
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Example event displays

Super-Kamiokande V

Run 80550 Sub 1 Ev 55038
19-02-22:14:56:5S

Inner: 9243 hitg, 123586 pe

Quter: 377 hitge, 1758 pe

Trigger: 0x1000000f

D wall: 1690.0 cm

Evig: 0.0 MeV

Solar: E= 0.00 MeV cos(suni= 0.000
Solar: gdn= 0.00 dirke= 0.00

Charge{pe)

« > 240
« 210- 240
. 4

¢ 30- 42
" 20—~ 320
< 12- 20
= 6- 12
& 2- b6
& < 2

Super-Kamiokande V

Run 80550 Sub 1 Ev 87351

A2 ===

Inner: 9407 hitg, 126186 pe

Quter: 322 hitg, 2335 pe

Trigger: 0x1000000f%

D wall: 1690.0 cm

Evig: 0.0 MeV

Solar: E= 0.00 MeV coc(suni= 0.000
Solar: gdn= 0.00 dirks= 0.00

Charge(pe)
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Super-Kamiokande V

Run 80550 Sub 1 Ev 139926
19-02-22:14:57:20

Inner: 8112 hite, 130641 pe

Quter: 289 hits, 1614 pe

Trigger: (0x1000000fF

D wall: 1690.0 cm

Evis: 0.0 MeV

Solar: E= 0.00 MeV cos(suni= 0.000
Solar: gdn= 0.00 dirks= 0.040
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Super-Kamiokande V

Run 30550 Sub 1 Ev 115870
19-02-22:14:57:13

Inner: 10135 hitg, 170522 pe

Quter: 380 hite, 18999 pe

Trigger: 0x1000000f

D wall: 1690.0 cm

Evig: 0.0 MeV

Solar: E= 0.00 MeV cosi(suni= 0.000
Solar: gdn= 0.00 dirke= 0.00
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Example event displays

4-track event

Super-Kamiokande V
Run 80550 Sub 1 Ev 13187
WLSEI2E Y = =S =i

Super-Kamiokande V
Run 30550 Sub 1 Ev 13187
19-02-22:14:56:42

Inner: 10681 hits, 313414 pe > Inner: 10641 hits, 313414 pe
Outer: 539 hits, 4022 pe ¥ Quter: 539 hits, 4022 pe
Trigger: 0x1000000f 2 E Trigger: 0x1000000f

D wall: 1690.0 cm AN R D_wall: 1690.0 cm

Eviz: 0.0 MeV sideiiiss Evig: 0.0 MeV

Solar: E= 0.00 MeV cog(suni= 0.000
Solar: gdn= 0.00 dirks= 0.00

Solar: €= 0.00 MeV cos(suni= 0.000
Solar: gdn= 0.00 dirke= 0.00
Charge{pe)
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Example event displays

5-track event

Super-Kamiokande V
Run 80550 Sub 1 Ev 28234
. 19-02-22:14:56:47
Inner: 9632 hitg, 270287 pe
Quter: 592 hits, 7551 pe
Trigger: 0x1000000f
D wall: 1690.0 cm
Evig: 0.0 MeV
Solar: E= 0.00 MeV coc(guni= 0.000
Solar: gdn= 0.00 dirks= 0.00

Super-Kamiokande V

fRun 30550 Sub 1 Ev 29234
19-02-22:14:56:47

Inner: 9632 hitg, 270287 pe

Quter: 592 hitgs, 7551 pe

Trigger: 0x1000000f

D wall: 1690.0 cm

Evig: 0.0 MeV

Solar: E= 0.00 MeV cog(guni= 0.000
Solar: gdn= 0.00 dirks= 0.440

Charge{pe)
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Example event displays

> 5-track event (87?)

Super-Kamiokande V

Run 80550 Sub 1 Ev 5412383
19-02-22:14:59:20

Inner: 10906 hitg, 1340601 pe

Quter: 823 hitg, 11868 pe

Trigger: 0x1000000f

D_wall: 1690.0 cm

Evig: 0.0 MeV

Solar: E= 0.00 MeV cogc(guni= 0.000
Solar: gdn= 0.00 dirks= 0.00

Super-Kamiokande V

Run 30550 Sub 1 Ev 541233
19-02-22:14:59:240

Inner: 10906 hiCe, 1340601 pe
Quter: 923 hits, 11968 pe
Trigger: 0x1000000f

D wall: 1690.0 cm

Evig: 0.0 MeV .
Solar: €= 0.00 MeV cos(suni= 0.0040

Solar: gdn= 0.00 dirke= 0.00
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