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Quantum Resolution-Optimized Cryogenic Observatory for Dark matter Incident at Low Energy

Next-generation SNSPD demonstrator (11µm threshold)

[Laura Baudis,
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Geometry matters for 𝑞 ≲ 1/(2 nm) ≈ 100 eV

=⇒ nontrivial effect for 𝑚DM ≲ 100 keV

The QROCODILE experiment
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[3/3] Nuclear recoils
in electronic detectors

Sinéad M. Griffin, Guy Daniel Hadas, Yonit Hochberg, Katherine Inzani, BVL
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“Broken Cooper pairs”

(phonons)
e− e− 𝑐k↑𝑐−k↓

Below 𝑇𝐶 , transition to superconducting vacuum |0BCS⟩,
with a condensate of Cooper pairs: ⟨𝑐−k↓𝑐k↑⟩ ≠ 0.

H =
∑︁
k𝜎

𝜉k𝑐
∗
k𝜎𝑐k𝜎 +

∑︁
kℓ

𝑉kℓ

(
𝑐∗k↑𝑐

∗
−k↓𝑏ℓ + 𝑏∗k𝑐−ℓ↓𝑐ℓ↑ − 𝑏∗k𝑏ℓ

)
Diagonalize H with

{
𝑐k↑ = 𝑢∗

k
𝛾k0 + 𝑣k𝛾k1

𝑐∗−k↓ = −𝑣∗
k
𝛾k0 + 𝑢k𝛾

∗
k1

Bogoliubov
quasiparticles

“Electron recoils”: |𝜒⟩|0BCS⟩ −→ |𝜒⟩|QP1, QP2⟩

Nature of the excitations
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What does the final state look like?

1 Energetic QPs relax by emission of phonons
2 Energetic phonons relax by QP pair production

phonon

QP

QP

· · ·
phonon

QP

QP

Final state is insensitive to initial excitation type

Down-conversion
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New approaches to broaden light DM detection

Data-driven

material discovery
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