Microwave rf-SQUID multiplexing read-out for the HOLMES experiment
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Overview

In recent years, the progress on low temperature detector technologies has allowed design of large scale experiments aiming at pushing down the sensitivity on the neutrino mass below 1 eV. Even with
outstanding performances in both energy (~eV on keV) and time resolution (~1 ps ) on the single channel, a large number of detectors working in parallel is required to reach a sub-eV sensitivity. HOLMES is a
new experiment to directly measure the neutrino mass with a sensitivity below 2 eV. HOLMES will perform a calorimetric measurement of the energy released in the electron capture (EC) decay of '*Ho. In its
final configuration, HOLMES will deploy 1000 detectors of low temperature microcalorimeters with implanted 'Ho nuclei. The baseline sensors for HOLMES are Mo/Cu TESs (Transition Edge Sensors) on
SiN, membrane with gold absorbers. The readout is based on the use of rf-SQUIDs as input devices with flux ramp modulation for linearisation purposes; the rf-SQUID is then coupled to a superconducting
lambda/4-wave resonator in the GHz range, and the modulated signal is finally read out using the homodyne technique. The TES detectors have been designed with the aim of achieving an energy resolution of

about few eV at the spectrum endpoint and a time resolution of few micro-seconds, in order to minimize pile-up artifacts.
B. Alpert et al. Eur. Phys. ]. C75(2015) 112

TESs with rf-SQUID readout

O. Noroozian et al., Applied Phys.Lett. 103, (2013) 202602
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e Multiplexed readout is an essential requirement for kilo- e DC biased TES and rf-SQUID coupled with TES and a M =g S o 5 S & 5
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Experimental setup
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 We developed a 2-channel multiplexed readout based on the use of rf-SQUIDs; e An improved setup to match the HOLMES requirements, based on a fast ADC card, have been

* We are able to extrapolate all the TESs fundamental parameters developed. Tests and measurements are in progress;

= possibility to characterize the next detectors production specifically designed for HOLMES e A multi-channel multiplexed readout based on a FPGA is in development.



