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High energy cosmic rays detection

● When cosmic rays strike the 
atmosphere, they produce extensive air 
showers

● The very high-energy cosmic rays 
(energy > 10!" eV) are the rarest, with a 

flux of  !
#$!⨉!&& '()*+

➡ To detect them, we need a detector with 
very large surface area! How?

Artistic rendition of cosmic ray showers



The Crayfis project

● A citizen science project

● Uses the world-wide array of existing smartphones:
- Camera CCD sensors as detector
- GPS provides detection location
- Data is uploaded through wi-fi

● Observes cosmic ray particles at the highest 
energies

● Is in beta testing (you can be a beta tester!) World wide test users map
(https://crayfis.io)

https://crayfis.io/


How to use the app to image cosmic rays?

Sequence of events:
🆕 Cosmic ray enters cloud 
chamber, leaving bright track
➡ (If) ray hits CCD
➡ App sends a pulse to 
microcontroller
➡ Microcontroller amplifies the 
pulse and sends it to camera
➡ Camera takes a picture
➡ All must happen within a 
fraction of a second Experiment diagram. The cosmic ray creates 

a bright track in chamber 

Why? Collecting image data and science demo



Software workflow 

● Pulling source code from project on GitHub
● Learning Java and Android apps 

development 
● Modify the source code to send out a pulse 

at detection

● Test and debug 
● Create a pull request

The Android GUI



Electronics

● Use a 16 MHz Arduino Microcontroller 
● Input: audio pulse from phone
● Output: trigger signal to DSLR camera

Wiring diagram The electronics



The cloud chamber: The most difficult part

Working principle:
● Contains supersaturated alcohol 

vapor 
● Traveling charged particles ionize a 

path of alcohol molecules. 

➡ alcohol condensation 

➡ visible particle track 
Cloud chamber design 

(25 x 25 x 20 cm)



Chamber parts, total cost ~ $300

The built chamberThe shopping list



Results

● Software: successful! 

● Electronics: successful! 

● Cloud chamber: mostly successful 

May be the location wasn’t great (lower floor, 
with a lot of concrete above)

Improvements:

- Cloud chamber needs to be more stable

- Adjust light to get better pictures

A captured cosmic ray track


