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Background
• STEM education and research-based activities are highly 
promoted worldwide. Argentina & Japan are also included. 

• Particle and astrophysics (incl. CR) are generally hard to 
reach for high school students, due to technical reasons.  

• CR muons are easy to touch. We, scientists, can provide 
instruments, lectures and continuous support for students 
with potential interests. 

• QuarkNet is one of the most successful framework and 
must be a good reference case.

https://quarknet.org/



Tan-Q

PI: K. S. Tanaka  
(Tohoku U -> PSI)

探Q=探求=research, quest

https://accel-kitchen.com/tanq

Sources:  
Google 
Notion 
Zoom 
Slack
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Mexico

Students’ schools/colleges
Researchers’ institutes
Mentors’ institutes

Akita
Tohougakkan

Yamagata Higashi
Yonezawa Kojokan

Waseda Honjo
Kaichi Gakuen

Fukui Nat. College of Tech.

Shizuoka Kita
Iwata Minami

Tokyo Gakugei U. Senior HS
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Toshimaoka
Hiroo Gakuen
Hibiya
Edogawa Toride
Meikei

Oyama Nat. College of Tech.

Sendai Daiichi

Kyushu Int, U. HS

Tohoku U.

KEK, Sokendai

Yamagata U.
Sendai Daini

Hokkaido U.

Kyushu U.

Miyazaki U.

RIKEN

Argentina
Huechulafquen Science Club

Japan

RIkkyo Niiza

Tokyo Tech.
Waseda U.

Tan-Q (2021Apr)



More communication

Guest 
scientists

School (or team)-wise 
& theme-wise channels
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Others 
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Case: AR-JP collaboration



Scientific objective
Finlay+20

• Weaker B-field and lower rigidity in South Atlantic Anomaly. 
• Higher CR rate is expected, as well as secondary muons. 
• To observe the  rate excess in Argentina w.r.t. in Japan.μ

Argentina Japan



Developed & distributed Axani et al.
CosmicWatch

Plastic scintillator 
 + SiPM

Arduino Nano

• The mentors constructed and distributed to each sites. 
• Data for analysis : time stamp, pulse height (ADC values)

• CW is handy, usb-powered desktop muon detector. 
• PCB design & Arduino src are open-source on github. 

To PC via USB 

3D-printed  
housing

         https://github.com/spenceraxani/CosmicWatch-Desktop-Muon-Detector-v2



Huechulafquen SCTengendai

Yonezawa Kojokan HS

Tohougakkan HS

• Rate-alt dependence must be considered before the comparison. 
• Narrow range observations are good for smaller uncertainties. 
• Observations are performed in Jan - Mar 2021 for all the sites.

Observation sites

101 m 

271 m 

1313 m 775 m 

Yamagata Pref.



Data cleanings
Students’ analyses (1/2)
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Reliable  eventsμThermal noises 
+ ‘edge’  eventsμ

Repeated spikes may be artificial,  
reduced by optimized bin width

Possible trouble in DAQ 
or data writing

• Working on Google Colaboratory, with the mentors’ support. 
• ADC cuts to select good quality  events.  
• Referencing previous studies by other groups in Tan-Q 
• Time cuts to exclude rare but unstable DAQ intervals.

μ



Students’ analyses (2/2)
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• Analyzed the month-long data sets for all the 4 sites.  
• Event rats are consistent with Gaussian for each sites. 
• Will derive the alt-rate dependence with appropriate errors. 
• Currently studying statistics and error analysis with the mentors. 
• Will report the upcoming results somewhere in the near future.

Data taken in Argentina
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Plots in future
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• The high schools students observe and analyze the CR , 
aiming to detect the rate excess near the SAA. 

• Further studies are worth consideration. 
• CWs in coincidence mode  
• More precise rate-alt relation by adding other place data 
• Comparison with CR models  (e.g. EXPACS; Sato+15, 16) 
• Long-term monitoring of the SAA 
• Tan-Q and CosmicWatch provide an exceptional opportunity 
for students to research CR with international contacts.

μ

Discussion & summary


