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Rationale

• Tracker mass degrades performance 

• We want to:
• Minimise support material
• Minimise sensor material
• Maintain electrical properties and measurement capability
• Maintain consistent and well-described position
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Early Concept Prototyping

• Ultrathin silicon has long been known to be flexible
• Thin film theory predicts dislocations lock in on the 

surface, making strong stable structures 
• Don’t need to provide full frame to support a 

curved sensor 
• June 2012: the STFC funded Arachnid project 

[CMOS MAPS] made curved silicon mechanical 
tokens and studied the shape. Tokens remain intact 
today; consistent with expectations. 
• Radius down to 13mm
• 50 μm samples easier to handle than 25 μm

• Rigid supports on two sides sufficient for a self-
supporting silicon structure, but this talk focuses on 
results with 4-sided supports

https://cerncourier.com/a/spotlight-on-fcc-physics/
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Other example applications
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Large Module Construction

• DC coupled TTT10 from Micron Semiconductor 
• Sensors nominally 50μm, with range of 30-50 μm 
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Large Module Construction
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Test Results: Surface Shape
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Test Results: Surface Shape
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Test Results: Electrical Performance
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Test Results: X/X0
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Future Directions

• Current Project
• Compare to flat module (ongoing)
• Tooling for precision construction

• Future work with TTT10
• More systematic measurements and comparisons
• Irradiation
• Thermal simulation: how far can we get with passive cooling?
• Get a really good handle on impact of thinning and curvature with a well-

characterized module!

• Move from strip sensors to CMOS
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Conclusions

• Constructed curved modules up to 10cm x 10cm 
• Leakage current increase observed for curved module, but acceptable 

level for particle detection 
• Tested using 241Am α particles in the lab 
• More to explore and improve, but we think this is a promising 

approach to consider for a future low mass tracker system 
• Looking forward to building collaborations that take advantage of this 

technology and the practical experience we are building with it!
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