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Tungsten TES R&D

« Studied simple tungsten TES
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Tungsten TES R&D
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Athermal Phonon Sensors (QET)

. TES and QP collection antennas (W)

« Collect and concentrate athermal phonon
energy into Al fins

« Phonons break Al cooper pairs

* Quasiparticles are absorbed by W TES
connected to Al fin

« Allows for large collection area without O
paying the penalty of having a large sensor
heat capacity

« Signal is degraded by phonon collection
efficiency factor, typically measured to be
~20% <- Working to increase this

. Athermal Phonon Collection Fins (Al)

. 1cm3Polar Crystal

QET: -> Quasiparticle-trap-assisted Electrothermal-feedback Transition-edge sensors
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Optimizing Athermal Phonon Sensors

Simulated Noise and Resolution
as a function of Tc and
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I Need detector targets with long ballistic phonon lifetimes I
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Conclusion

e The measured resolution of our current TESs allows them to have immediate uses as

— Inelastic electron recoil athermal phonon sensors without NTL gain

« Resolution of 40meV should allow for sub-eV trigger threshold when coupled to Al fin with 20% collection
efficiency in Si target

— Photon sensor for optical haloscope application

« To reach ultimate meV scale energy sensitivity. To do this, we are implementing the following

R&D plan:
TES Work Plan QET Work Plan
« Lower T, from 40mK -> 10mK. « Optimize Collector/TES (W/AIl) interface
->X8 sensitivity improvement « Improve quasi-particle trapping in
« Lower volume by x16 collector fin
->X4 sensitivity improvement

 Decrease environmental noise!
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