
MUONS MATTER: 
DETECTING COSMIC PARTICLES  

MORGAN MYHILL

Kent Denver Innovation Scholars Program
Spring, 2020 

Technology and Design Track
CHRIS SMITH

OVERVIEW

NEXT STEPS 

The purpose of this project is most simply to detect muons, which are  elementary particles formed when 
cosmic rays interact with our planet’s  atmosphere. Muons should decay by the time they reach Earth’s 
surface, but they don’t because their “clocks” are moving slower due to their speed. Detecting a muon is 
proof of Einstein’s Theory of Relativity.  I ultimately seek to return the fully functional muon detector to Kent 
so students can be filled with wonder and excitement for science. 

I have presented on where I stand in the process, but I do not view this project as complete. I 
intend to get a new cord to upload the program to the Arduino,3D print a case,  take data and 
return the detector to Kent with instructions on use. 

IDEA ORIGIN AND RESEARCH

MATERIALS, TOOLS AND PROCESS 

FIGURE 1: My working group with the radio 
telescope we built last summer 

FIGURE 2: My Soldering Work Station

FIGURE 3: One of the errors i’m having in which the 
voltage is incorrect 

FIGURE 4: A Finished Cosmic Watch Muon 
Detector

● International Astronomical Youth Camp: 
helped to build a radio telescope with focus 
on electronics 

● EMPATHIZE: Consulted physics teachers, 
encouraged to follow my passions 

● DEFINE/IDEATE: Cosmic Watch Project at 
Massachusetts Institute of Technology 

● Read documentation: 
○ GitHub repository 
○ intended as a graduate project 

● Attempted to understand function

PROTOTYPE: 
● Ordered parts

○ Covid-19 delays
○ Learned importance of ordering precise 

component size after mistakenly 
planning  to use wrong size resistors 

● Soldering: 
○ Never worked with such small 

components
■ Difficult to see, easily lost
■ Easily and unintentionally moved 

with soldering iron or tweezers
○ Unclear polarity of some components 

TESTING AND LEARNING GAINS

● Heat polishing 
○ Unclear whether or not I needed to heat 

scintillator plastic to smooth scratches
○ Would have effect of increasing internal 

reflectivity and therefore greater amount of 
muons detected

○ Did not have proper tools 
● Issue with powering device

○ Fail to understand what voltage is needed 
as input 

○ Confirmation voltage is higher than voltage 
Arduino is capable of handling (29.5 V 
expected, currently 4.5 V, Arduino 
documentation lists 12V as a maximum 
voltage) 

● Unable to upload code to Arduino
○ Possibly a problem with Mac OS Mojave 

and CH340g driver
○ Could be that cord does not transmit data

● Limited by materials and Covid-19
○ More difficult to seek guidance 
○ No oscilloscope 

● Budget:
○ Told detector would cost $100
○ Currently standing at $215, already 

budgeted 
○ Expect to go over budget 

● Difficulty:
○ Told making detector would take 4 hours
○ I have spent 11  hours so far 

● Soldering improvement 
● General knowledge:

○ Electronic schematics 
○ debugging/troubleshooting

● Physics:
○ Process of muon decay 
○ Theory of Relativity and time dilation 

● ASK FOR HELP 
○ This is a personal weakness that needs 

to be improved upon to achieve success

Although I have not yet accomplished many of the 
goals I have set for myself, I have learned quite a bit:  

Sources: https://github.com/spenceraxani/CosmicWatch-Desktop-Muon-Detector, http://www.cosmicwatch.lns.mit.edu/detector, https://www.youtube.com/watch?v=sOOIRuTPJrs, https://learn.sparkfun.com/tutorials/polarity/all, https://arduino.stackexchange.com/
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