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Motivation

• Low mass dark matter (MDM < 1 GeV) is an interesting problem to 
solve
• Could be detected via collision with Silicon nuclei with detector 

threshold of around 10 eV
• Will describe the design/fabrication efforts of such a cryogenic 

detector

2



Transition Edge Sensor (TES) Basics
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• Use the sharp temperature-resistance transition of a superconductor 
to convert thermal to electrical signals



Using the TES

• How can we reach 10 eV threshold with this 
method?
• Low heat capacity
• Lowers exposure mass
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Thermal Circuit
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Thermal Circuit
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Theoretical Results

• 5 eV threshold
• Tungsten TES
• 1 cm3 Silicon Absorber
• 20 mK transition temperature
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Practical Implementation

• Create a mask for initial tests
• Current testing apparatus has base temperature around 50 mK
• Aim for transition temperature of around 85 mK
• Mask design has contingency for transition temperatures of 60 mK – 100 mK

• Mask prepares for multiple absorber materials
• Silicon
• Germanium
• Zinc
• No absorber
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First Tests

• Transition temperature check
• Observed at 85 mK and 80 mK
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Future Tests and Goals

• Future Tests:
• Measure gold thermal conductance
• Observe pulses

• Compare with the model

• Goal: 
• Move towards the lower transition temperature design for better 

performance 
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Conclusions

• Cryogenic thermal detectors can theoretically reach the sensitivity 
necessary for sub-GeV dark matter searches
• High temperature proof-of-concept tests are underway
• Low temperature tests should be in the near future
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Model Parameters

20



Noise Spectrum
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Resolution Calculation
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Mask Design Optimization Results

23



Absorber Heat Capacity at 20 mK
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