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Overview

The baseline sensors for HOLMES are Mo/Cu TESs (Transition Edge Sensors) on SIN, membrane with gold absorbers. Considering the large number of pixels and an event rate of about 300 Hz per
pixel, a large mulfiplexing factor and a large bandwidth are needed. An emerging read out fechnique that can fulfill this requirement is the microwave multiplexing, which offers severadl
gigahertz of readout bandwidth per pair of coaxial cables. TESs are coupled to rf-SQUIDs embedded in superconducting microwave resonators, which are probed via a common microwave
feedline and read out at room temperature using GHz signals carried on coaxial cables. This form of multiplexing moves complexity from the cryogenic stages to room tfemperature hardware

and digital signal processing firmware which must synthesize the microwave tones and process the information contained within them. B, Alpert of al. Eur. Phys, J. C75 (2015) 112

Microwave rf-sQUID multiplexing

e Fach micro-resonator can be confinuously The core of the microwave mulfiplexing is the multiplexer chip
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Multiplexer Characterization Hardware implementation
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Obtained performances Total loss around -7 dBm = compatible with the power needed to drive 32

Read out noise = ng= (2 — 3) ,uCI)()/\/Hz ~ (23 — 35) pA/\/Hz microresonators

| Two boards delivered in Milano and currently under characterization
Resolution = AFy, =4.5+£0.1eVQ5.9keV
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e Read-out system for the 64 channels currently in development
More details on the talks: #393, Monday 22, 11:10
#404, Tuesday 23, 15:45

e Physics data from the first fwo 4 x 16 detector sub-arrays starfing from 2020
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