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. Primary Cosmic Rays ¢
About Cosmic T

RayS - Supernova explosions and solar wind origin

* Origin of collisions between primary cosmic rays and
air molecules

* Muons, electrons, positrons, gamma

rays
* |t occurs in a chain and forms a shower




Research background

Japan

South Atlantic Anomaly
$

magnetic field is weak
—primary cosmic rays penetrate
the barrier more easily

Argentina
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Materials and Conditions

* Detector system

cosmic watchscintillation detector )

—scintillator + optical sensor called SiPM

Environment

near the window of my school's physics room

scintillator

Measurement Period
About 2 weeks

Arduino




Analysis

Use Python on Google Colaboratory

& cosmic-watch-analysis-master.ipynb
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Comparison of muon rates

Number of arrivals per 5 minutes
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Argentina data
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Comparison of cosmic-ray arrival frequency in Japan and Argentina
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Number of cosmic-ray arrival per Sminutes[count]

A | mu | sigma
53.52 | 599.93 | 27.55
27.14 | 697.5 | 27.79

O Kojokan data
B Argentina data

Gaussian fitting  (Kojokan)
Gaussian fitting (Argentina)

|
Kojokan |
Argentina |

significance of the difference in mean values
—2.50 ( confidence level is 99%)




Consideration [Altitude]
0.335+0.719*TMath::Exp(0.344*x) Arge ntl n a 7 74 m

Kojokan 271 m

0. 335+0.719Xe”{0.344x}

Count Rate[s 1]

Argentina 1.26(+12%)
Kojokan 1.12

Altitude[km]

(S, N. G. Axani (2019), arXiv:1908.00146)



Consideration

Average(Kojokan)
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Average(Argentina)
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cO & cosmic-watch-analysis-master.ipynb
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Select the data

data = analysis. loadData (" HA2020-12-17") #datal=Z 7 7 4 JLDFHHAAH

olt. hist (data[“adc”], bins=100) ADC less than 200
plt. show()

kojokan. 17t Dec 24h - varies with temperature
- just grazed the edge of the detector

—Back Ground




South Atlantic Anomaly
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