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Flexibility: Generation algorithm, number of tones, amplitude and phase per tone,

tones spacing, channelization, demodulation method, downsampling, amplification,

filtering, etc.

Sensitivity: Detector noise dominant, high signal to noise ratio (SNR) and spurious

free dynamic range (SFDR)
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CMB S-4 Experiment

Data Acquisition & Control

The CMB-54 data acquisition and control (DAQ) software will need to
control and acquire data from the EERYIRA RSN IeeaE, as
well as a myriad of systems on each of the 21 telescope platforms and
across the site (the telescope platforms themselves, as well as the
100mK cryogenics, pumps, cooling loops, warm thermometry,
calibrators, weather data, instrument settings, and many more). DAQ
will also be developing the live monitoring system to assess system

%

P s, . e N performance in real time.
ECHo Experiment D, - -
The first phase of the ECHo experiment, ECHo-1k, the feasibil- :

ity of the microfabrication of MMC arrays implanted with ®Ho [7]. The results of this
phase have paved the way towards the next phase of the ECHo experiment, CHo-100k
For the ECHo-100k phase, the requirements in terms of mumber of detector pixels, *Ho
aictivity per pixel and encrgy resolution become substantially more stringent: from 60 pixcls
t0 12000 pixels, from 1 Bq/pixel to ~ 10 Bq/pixel and from 10eV FWHM to 5eV FWHM.
I order Lo satisfy these challenging roquirements, a new detector design has been devel-
oped and implemented for the ECHo-100k cxperimental phase. The key improvements

CMB-HD Experiment

The CMB-HD felescope cameras will hold about F00,000 pixels] Each pixel will have two
frequency bands and two polarizations for a total of[I.6 million detectors) We assume in the base-

plexed SQUID based readout system
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mm Spectral Engineering For Optimal Signal-To-Noise LTD:
Ratio In The Microwave SQUID Multiplexev -
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Tone-tracking

AT TS

1. Signal synthesis ) — — —» (2. Resonance shift v 3. Signal shift
~ -

Power at HEMT [dBm]
4 & & & &

[

000 035 050 075 100 135 150 175 200
Flux Bias (0]

DOI: 10.1063/5.0125084




Readout systems for hundreds of thousands detectors are
being demanding for future scientific experiments.

To met this demand, new techniques are required.

Spectral Engineering demonstrated to be a technique to
optimizes the detector signal SNR and SFDR.

Tone-tracking is a promising technique although it still have
difficulties at high frequencies.
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