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- Ricochet consists of a double cryogenic
detector payload at the bottom of a
dilution refrigerator (10 mK):
Cryocube (Ge target) and Q-Array
(Zn/Al/Sn target).

Q-Array:
- Platform to test superconducting
technologies for CE NS.

- Modular kg-scale detector with
superconducting crystals.
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Hardaware R&D

Superconducting crystals (Zn, Al
and Sn) as absorbers.

Transition edge sensor “chips” as
sensors.

Cryogenic RF-SQUID resonators.
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Advantage / Goal

Access to lower thresholds; timing
as recoil discriminator

Modular fast readout; standardised
fabrication process

Multiplexed readout, scalable and
reduced heatload.



Semiconductor Crystal
- heat readout using NTD's

- lonisation readout using an applied
voltage

¥ ER/NR discrimination and
discrimination against heat-only events.
¥ Ultimate threshold limited by ionisation.
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PhysRevLett.64.954 (1990)

Superconducting Crystal
- Particle interactions create excited
cooper pairs (quasi-particles, QP) and
phonons in the crystal.
- prompt phonons make it into the gold
deposit.
- Gold deposit traps quasi-particles if no
oxide layer is present.
- QPs can recombine in crystal leading to ¥ rich physics with different time scales
a slow phonon component. might enable ER/NR discrimination.
¥ Ultimate threshold limited by meV cooper
pair binding energy.
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https://journals-aps-org.libproxy.mit.edu/prl/pdf/10.1103/PhysRevLett.64.954
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- Al crystal with a 200 nm goldpad ( 1cm?) connected through an Ti adhesion layer.
- Al-Mn TES fabricated at Argonne and mounted using GE Varnish.
- Gold plated copper box with sapphire balls as isolation.
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