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SuperCDMS@SNOLAB: online triggering

Motivation for online triggering:

• Up to 24 detectors, 12 phonon channels in each: 0.6 GB/s 

of raw data without triggering

• Readout induces noise

Motivation for pulse shape discrimination:

• Currently, the threshold is at 7 of the baseline resolution

• Could push the threshold lower if the noise triggers are 

reliably identified
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SuperCDMS detectors

HVeV

• Si R&D detector

• 10 x 10 x 4 mm3

• Operated at R&D facilities

HV and iZIP

• Si or Ge

• Ø100 x 33 mm3

• At SNOLAB, Canada

• 2100 m underground

Matter of the Universe SuperCDMS experiment
Cryogenic Dark Matter Search

Searching for:

Weakly Interacting Massive Particles

• Requires low background,

• low noise trigger rate,

• high exposure

Low-Mass Dark Matter

• Requires low threshold
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Transition-edge sensor (TES)

T0 ~ 10 – 50 mK
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Temperature

Optimum Filter

• Optimized to provide the 

best amplitude resolution

• Used in HV, iZIP and HVeV 

detectors to achieve lower 

threshold

Detection principle
Neganov-Trofimov-Luke (NTL) amplification
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𝐽𝑘 – noise Power Spectral Density (PSD)

𝑉𝑘 𝑣𝑚 – raw trace in frequency (time) domain

𝑆𝑘 𝑠𝑚 – pulse template in frequency (time) domain
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𝜑𝑚 – Optimum Filter kernel

𝐴 – best fit amplitude

Optimum Filter kernel
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Readout

FPGA

• Convolutional Neural Network

• Recurrent Neural Network

• Long Short-Term Memory

• Attention Mechanism

Machine Learning on FPGA

?
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