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• A Supernova is the explosion 
of a star more massive than 
8𝑀⊙*[13]

• Most of the energy released
by SN comes in the form of
neutrinos of all flavors

• Neutrinos from SN 1987 A 
(18𝑀⊙ progenitor) have been
observed.

NLCF 2006

*𝑀⊙ = 1.9 × 1030𝑘𝑔
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• “Very crudely, a SN core is a black-body source 
of neutrinos of all flavors” [10]

• Neutrino opacity processes give place to the
pinching of the curve.

• Quasi-termal emission model for neutron star
SN: 8𝑀⊙ < 𝑀𝑝

∗ < 20𝑀⊙

• Simulation for Black Hole SN 𝑀𝑝 > 20𝑀⊙

*𝑀𝑝 : progenitor mass
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Cryogenic detectors

SuperCDMS: Dark Matter search at SNOLAB

• Dilution refrigerator
as cryogenic system
(~10 mK)

• Silicon or Germanium
detectors

• Superconducting
aluminum collectors

• Transition Edge 
Sensors (TES)

iZIP HV

Albakry et. Al. 2023
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Cryogenic detectors

Albakry et. Al. 2023
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Cryogenic detectors

• TES used to detect the phonons produced in 
the substrate

• Phonon resolution for Si (Ge) of 13(34) eV  

• Uses a trigger system for data adquisition

• Total latency for the triggers ~ 26 ms

SuperCDMS: Dark Matter search at SNOLAB
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Cryogenic detectors

SuperCDMS
HV iZIP

Si Ge Si Ge

Phonon
resolution (eV)

13 34 19 33

Module mass
(kg)

0.61 1.39 0.61 1.39

Number of
detectors

4 8 2 10

Resolution: ~ 5𝜎 of the noise signal
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• Neutrinos have weak interactions with nuclei

• CE𝜈NS is a neutral current process.

• Interactions of neutrinos with nuclei produce 
recoil.
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SN 1987 A 28 𝑀⊙

15 𝑀⊙

Recoil spectrum
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Results

Number of events

• Different energy thresholds and masses for
IZIP and HV detectors and also by substrate
(Si and Ge)

• Event pileup probability due to trigger
latency ~1 − 𝑒−𝑁

• Discovery potential (3𝜎) set assuming zero
background events
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SN 1987 A
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28 𝑀⊙
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15 𝑀⊙
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Substrate Distance (kpc)

SN 1987 A
Si 0.40−0.06

+0.07

Ge 2.37−0.36
+0.43

28 𝑀⊙
Si 0.41−0.06

+0.07

Ge 2.45−0.37
+0.44

15 𝑀⊙
Si 0.40−0.06

+0.07

Ge 2.41−0.37
+0.43
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Pre-SN candidates closer than 1 kpc
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• Supernovae is when stars more massive than 8𝑀⊙ explode forming a 
neutron star or a black hole

• Neutrinos are one of the most important messengers about SN and can be 
detected by CE𝜈NS

• SuperCDMS could be capable of detecting the occurrence of SN 
up to 2.45 kpc with the proposed thresholds and models

• A great number of SN events closer than 1 kpc could be observed by
SuperCDMS

• Even if event pileup probability is considered, only lower distances are 
affected

• The greatly reduced threshold of the SuperCDMS detectors and its high
target mass contribute to the detection sensitivity.
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