
Monitoring Solar Effect with 

CubeSats on Cosmic Ray Flux 

Variation at Sea Level

1

Victoria Padgett and Abbaas Alif M.N.
Georgia State University

Department of Computer Science
April 25, 2023



Background and Motivations
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Existing Research

● Portable low-cost detectors have been 
built by Georgia State University for 
muon detection. 

● It is expected that we would see one 
muon count per cm within the detector. 

● It’s expected to see higher counts when 
the pressure within a region is lower, 
and lower counts when pressure is 
higher. 
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Design of CubeSat: Sensors

● There are currently two sets of sensors being developed by the team. 
● Both are comprised of a thick plastic and optical wires in which the muons 

are captured and the light is passed through the wires to a SPIM. 
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Design of CubeSat: Current Hardware

● Current hardware for a prototype to 
test the sensors is comprised of:

○ Raspberry Pi
○ LoRa Communication Module
○ Scintillator Tiles (Sensors)
○ Battery

● A FPGA is used in conjunction with 
the Raspberry Pi to collect muon 
counts. 

● Serial communication is used 
between devices. 
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Design of CubeSat: Future Consideration

● Noise happens on occasion, 
which is believed to be 
caused by long cable 
connections.

● Currently we are working to 
implement shorter cables.

● Raspberry Pies have a 
power consumption, thus 
we are looking at switching 
CPUs. 
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Design of CubeSat: LoRa Communication
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Design of CubeSat: Cloud Data Storage
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Geographical Testing

● Portability testing is being 
conducted by moving the 
CubeSat for 24 hour periods 
across Atlanta.

● The data showcases that 
over an area of 13 miles, 
with the expectation of 
noise, we can expect similar 
muon counts. 
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Geographical Testing Results
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In-Flight Testing

● Flight testing was completed 
during a return trip from Sri 
Lanka to Atlanta. 

● We expect higher counts 
than one muon per cm to be 
collected in the atmosphere. 

● During flight testing, we 
notated up to 30 times more 
muon particles. 
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In-Flight Testing and Results
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Conclusion

● We currently have designed a mobile 
prototype to collect muon counts on ground-
level and within the upper atmosphere. 

● Ground level testing showcases that over a 
similar region, we will receive similar muon 
counts. 

● In flight, the average number of muons can be 
expected to increase due to proximity to the 
sun within the atmosphere. 
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Future Work

● Currently, we are completing extensive testing with both 
types of scintillator tiles to determine the better design 
choice.

● Calculating how many Cubesats to be deployed in orbit in 
order to monitor the atmospheric muon counts for the globe.

● We’re currently looking at switching to a low-power 
microcontroller version of the current setup for a more robust 
control and update the LoRA modules.

● Determine potential launch opportunities. 
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Thank you!
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