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CUPID: CUORE Upgrade with Particle ID Transition-edge sensor based light detectors Frequency multiplexing (fMUX) [3]
CUPID [1] is the next generation experiment for neutrinoless To meet the rigorous timing and energy resolution requirements of CUPID, Transition- Scaling to the full CUPID array requires a robust readout system that minimizes
double beta decay search [see Poster #307] Edge Sensors (TES) are being developed as a high-sensitivity alternative to conventional the heat load on the cryogenic stages while maintaining strict timing and noise

* Built on CUORE, the largest bolometric array ever built and CUORE-like NTD-Ge thermistors. ‘ e — requirements. Frequency Domain Multiplexing (fMUX) is the chosen solution,

demonstrated stable and reliable operation over multiple years allowing multiple TES channels to be read out on a single coaxial line.
of exposure. [See Poster #224] Sensor Design & Material Composition
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+ 1596 Li»'%MoO enriched crystals primary optical photon absorber. Readout Architecture
Nb
arranged in 57 towers of 14 floors ¢ Bilayer Sensor: The sensor itself is a bonding pads Sap:':“’i Y » 300K *Cold Stage (mK) The TES array
. 240 kg of 10Mo 300 umx300 um square Iridium/Platinum (Ir/ weak link_P% | and LC filters are coupled to a
. 1710 Ge light detectors Pt) bilayer (e.g., 100 nm/60 nm thick) o * 40K SQUID series array, which serves as
. gm ¢ . equipped with Niobium (Nb) electrical traces. A a low-noise summing amplifier for
Instrumented with Aluminum x o T ) While intring | \ . the multiplexed signal
electrodes for Neganov-Trofimov- 'Ta."s't'°“ emperature (Te ): e ntrinsic 330 pm _ '
e .. Iridium becomes superconducting at = = N eWarm Electronics (300 K):
Luke amplification [See Poster #312] . o | 1 Al traces Still
. Goal lution: 5 keV/ ~140 mK, utilizing the proximity effect of a s | = [ 300 um on Kapton \ Advanced FPGA-based systems,
F@Zﬁngrggsr:io\'; 10N 0 KE normal metal like Platinum reduces the ¢ to - * Hex such as the ICEboard, perform
c an operational range of 30-40 mK (typically | digital synthesis of MHz carrier
 Background goal: 10-4 counts/keV-kg-year ~37 mK). 408 1 si *10mK ichme.s and.real—.’umeI demosllljlatlﬁn |~c|)f
. . : : e iIncoming signals, enabling high-
: _ 27 _ _ _ : .
+ Discovery sensitivity: T}, = 10° years (g, = 12-21 meV) En:al::hed Slggal C<I>"9Ct[')°“ o Gt (A precision signal reconstruction.
. . . . L. S o\ Sifims ' non iNg: |
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components for efficient background rejection via particle NG 5 28 S . . . NN
identification. To achieve this, they must meet the following | A TR T FYTRIT Wh.'Ch drastlcally mproves the S|gr1al 10 NoIse Resonators v 1l - .
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* EXxcellent timing resolution to discriminate the 2v/44 pile up events

from OuAp events. Detector Performance [2]

: _ : . Performance & Validated Results:
Superior Sensitivity and energy resolution: Because of the exceptionally steep slope
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One of the most promising technological upgrades currently under 19”400 200 0 200 400 0.000 . . . . =t - & |G rusaore i |
development is the transition to TES-based light detectors. Energy (eV) : SOV IR [/ Cackplane) =k '
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