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Project Goals

Design Philosophy
1. Accessible

3 Portable
4. Effective OUTREACH
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Cloud Chamber at FZU. Credit: Wikipedia.

TSI McGill Physics Outreach Graphic. Credit: Trottier Space Institute



https://en.wikipedia.org/wiki/Cloud_chamber
https://tsi.mcgill.ca/?mact=CGCalendar,cntnt01,default,0&cntnt01event_id=769&cntnt01display=event&cntnt01returnid=96

The Cloud Chamber

TO WATER EOR COOLING

Wilsone1 o - — - .
son’s 1911 Chamber (bottom). Credit: Cambridge Digital Library. Wilson’s 1911 Photo (bottom). Credit: CERN Timeline. C.T.R Wilson Portrait. Credit: Physics Today a


https://physicstoday.aip.org/news/c-t-r-wilson
https://cudl.lib.cam.ac.uk/view/PH-CAVENDISH-P-00022/1
https://timeline.web.cern.ch/charles-thomson-rees-wilson-sees-particle-tracks

Supersaturated Environment
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Peltier cooling
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Peltier cross-sectional diagram (top) and a photo of a Peltier module (bottom). Credit: Abdelhalim Tlemcani and Digikey respectively. n



https://www.researchgate.net/profile/Abdelhalim-Tlemcani?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.digikey.ca/en/products/detail/tark-thermal-solutions/57180-501/2268540?gclsrc=aw.ds&gad_source=1&gad_campaignid=21433775456&gbraid=0AAAAADrbLljJFW2Yx393e-ZJWvuSr39SL&gclid=CjwKCAjw4dDTBhAqEiwAkHYmShLIt2hSAXVIgaltkseMhIstV0ffm-iysA11voLEVbM0XoTIyiuL_hoCypYQAvD_BwE

Previous Student’s Build

Photo Credit: Michael Hétu.



The Cooler Challenge

Solutions:

Tower coolers specifically designed for CPU’s
1.

Copper heat-spreader plate
2. Oversized CPU baseplate
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Cooler Baseplate (top), and Noctua cooler
(bottom). Credit: TechPowerUp and Nocuta.



https://www.techpowerup.com/forums/threads/cooler-for-r7-5700x3d-stock.332985/
https://www.noctua.at/en/products/browse/coolers

The Four-Peltier Build

One Four
Peltier Peltier
module modules

o

6.6cm x 6.6cmj]11cm x 11 cm D-Printed
effective area effective area 3

’ V4 PLA Mount
Minimum temp | Minimum temp

Rubber Gasket
’<—30°C -22°C...Uh Oh!
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The Bowing Problem(s)
MatsB8owigng:

Downwards Force

PLA Mount Flexing
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Problem Solving

Attempted Solutions sSuccess?
« Over-designed mounts X
« Thicker top-plate X
« Lapping and flattening -

e Meticulous installations

Sisyphus and his boulder. Credit: Mediun, Imagine Him Happy.
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https://medium.com/@Ferriswatt/the-myth-of-sisyphus-8c1766b20ac3

The Solution(s)

o

1. Holes in top-plate and bracket

2. Upwards bend in top-plate

o Minimum Temperature
of -32.8°C
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Upwards Bend

- Even Pressure & Flatness -
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Particle Tracks Video




High-Voltage Clearing Field
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Without High Voltage




A Tour of the Chamber

— Arduino + RTD +
LCD temperature
readout
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WHAT’S NEXT?




Conclusion

Motivation
Context
Theory

Testing
Finalized design
Next steps
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