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Simulating Athermal Phonons
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Heavily inspired from :
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Dark Matter searches
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Dark Matter searches

Light DM
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≈ 1 𝑘𝑒𝑉 

Light Dark Matter detection
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≈ 1 𝑘𝑒𝑉 
(mostly) Heat 

Light Dark Matter detection



7

Low Energy Excess

https://arxiv.org/abs/2202.05097
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Low Energy Excess

https://arxiv.org/abs/2202.05097



9https://arxiv.org/abs/2404.02607

CRESST Double TES
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CRESST Oddities

https://arxiv.org/abs/2404.02607
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Position Dependence

https://arxiv.org/abs/2404.02607

1 55Fe

2 55Fe
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The Thermal Model

https://repositum.tuwien.at/handle/20.500.12708/190804
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The Thermal Problem

https://repositum.tuwien.at/handle/20.500.12708/190804
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Simulate

Phonons

Improve 

Model

Solutions

Athermal Solution
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Athermal Solution

Simulate
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Phonons in a 
substrate

𝝉𝒆 = 𝑨𝝎𝟒 𝝉𝒂 = 𝑨𝝎𝟓

Scattering Decay

J. P. Wolfe, “Phonon dynamics,” in Imaging Phonons: Acoustic Wave Propagation in Solids, 1998, pp. 189–212 

Phonon Recap
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Phonons in a 
substrate

𝝉𝒆 = 𝑨𝝎𝟒 𝝉𝒂 = 𝑨𝝎𝟓

Scattering Decay

J. P. Wolfe, “Phonon dynamics,” in Imaging Phonons: Acoustic Wave Propagation in Solids, 1998, pp. 189–212 

Phonon Recap

Every decay 

⇒ 32× lifetime
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Phonon Simulation

I

𝒓 = 𝒗𝒕 + 𝒓𝟎

≈ 𝒏𝒔
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Simulations

https://github.com/LudovicoAlt/CAPIBARA-Ray-Phonon-Simulations

CAPIBARA
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Simulations
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Simulations
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Simulations
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- TES source of LEE ?

- Crystal ?

- Cryostat ?
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Substrate

New Designs

TES

Holder
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New Designs - Simulation

TES
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Results
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Results

Example Cuts
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Applications
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Reduce Background ?
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Reduce Background ?



Application II : Banana TES
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Results – Double TES
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Simulation Details
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𝒓 = 𝒗𝒕 + 𝒓𝟎

≈ 𝒏𝒔

(𝒑𝟎, 𝒏)

(𝒑𝟎, 𝒏)

(𝒑𝟎, 𝒏)

(𝒑𝟎, 𝒏)

𝒕 = 𝒏 ⋅
𝒓𝟎 − 𝒑𝟎

𝒏 ⋅ 𝒗

𝒗′ = 𝒗 − 𝟐 𝒏 ⋅ 𝒗 𝒏 
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Other Projects & Prospects

OPOSSUM
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