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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 multiplexing factor and a large bandwidth are needed. To fulfill this requirement, HOLMES will exploit recent advances on microwave multiplexing, techique that offers severadl
gigahertz of readout bandwidth per pair of coaxial cables. In this contribution we present a fully scalable 32-channel readout system optimized to acquire high speed and high resolution TES
detectors. This system is based on a ROACH?2 board coupled to a remotely programmable semi-commercial up- and down-conversion circuitry, specifically designed for HOLMES.

Microwave rf-sQUID multiplexing
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32-Channel Firmware

Read-outf Implementation
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input flux to the SQUID

e dc-biased TES inductively coupled to a
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Direct Digital Synthesis

Each micro-resonator can be continuously

monitored by a probe fone

By coupling many resonators to a single

microwave feedline it is possible to perform
the readout of multiple detectors

Sensors are monitored by a set of sinusoidal

probe tones (frequency comb)

The ramp induces a conftrolled flux variation
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in the rf-SQUID, which is crucial for linearizing
the response.
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Time domain multiplexing
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The core of the microwave mulfiplexing is the multiplexer chip
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Holder designed to host 128 Channels

o 2 x 64-TES
sub arrays

4 x umux
with different
bands

32-Channel Hardware

Based on ROACHZ2 board and
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Read-out system for the 64 channels currently in development
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Improved read out noise = ng=(23.3+2.4)pA/VHz

Previous work = ng=(26+7)pA/VHz
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e NOt limited by the read-out noise

e compartible with previous works

Physics data from the first two 4 x 16 detector sub-arrays starting from the end of 2021
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