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Cryogenic and SC detectors

- These detectors operate at extremely low temperatures, utilizing
superconducting (SC) states to measure minute energy signals

- Underground operation (e.g., at LNGS) is strictly required to shield the
detectors from cosmic rays and background radiation

- Crucial for detecting rare or exotic events, such as Dark Matter candidates

- The field encompasses various technologies, including SQUIDs, SQUIPTSs,
TESs, and KIDs.
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TES (Transition Edge Sensors) - 1

Basic principle: Utilizing the steep resistance response at the superconducting TES|
transition edge to measure minute temperature variations 2
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TES (Transition Edge Sensors) - 2

The core mechanism of a TES is its Strong Electrothermal Feedback: as the temperature
increases, the Joule heating power decreases, intrinsically stabilizing the sensor.
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TES (Transition Edge Sensors) -3

Definition of Saturation Power
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CONCLUSION AND OUTLOOK

Why are these technologies crucial? They allow us to measure

minute energy signals, probing regimes that are otherwise
inaccessible.

Key Physics Goals: They are fundamental for unlocking the
mysteries of Dark Matter and searching for 30v decay

A Rapidly Evolving Field: New types of cryogenic sensors are

constantly emerging, continuously pushing the boundaries of detector
sensitivity.

Looking Ahead: These ongoing advancements are laying the
groundwork for future breakthroughs in particle physics.
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Thank you for
your attention,
| am now happy
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S Q U I D S Magnetic field

Biasing current

Biasing current

One period of voltage
variation corresponds to
an increase of one flux
quantum

Variation of terminal voltage
with magnetic flux
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