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SuperCDMS HVeV detector

June 15th, 2021 EXCESS workshop 2

Ὁ Ὁ ὲ Ὡὠ Ὁ ρ
Ὡὠ

‐

0V mode (VNTL=0):

Phonon energy = recoil energy

HV mode (VNTLÍ0):

Phonon energy = recoil energy + NTL phonon energy Ὃ

By taking data at different voltages we 

can better understand the background B
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HVeV Run 2 setup
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Å0.93 g Si (10x10x4 mm3)

ÅSurface run (Northwestern 
University Lab)

ÅNo passive or active shielding

ÅSurrounding materials: SiO2 
(fiberglass PCB), copper, Kapton, tin

ÅHoldings scheme: mounted between 
PCBs, ~10-70 gram of force on each 
corner of the chip

ÅO(1) days of 0V, 60V and 100V data
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HVeV Run 2 

R. Ren et al. ArXiv:2021.12430 (2020):

ÅOptimum Filter triggering

Å2.7 eV baseline resolution

Å9.2 eV threshold

Paper in preparation

ÅDark Matter Nuclear Recoil limit

Å0V-HV comparison to better understand 
the low energy excess
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HV 0V
Electrode and/or 
sidewall leakage?

???

D.W. Amaral et al, Phys. Rev. D 102, 091101 (2020)
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0VeV energy spectrum
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ÅLive-time cuts:
ÅTemperature

ÅMean baseline

ÅPeriodic noise

ÅEvent-based cuts:
Åtemplate fit chi-square

ÅLive time: 0.185 g*day

Å~1 order of magnitude higher 
rate than in SuperCDMS-CPD
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0VeV/HVeV energy reconstruction/calibration

June 15th, 2021 EXCESS workshop 6

Matching Filter (MF) integral  = +
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0VeV/HVeV anomalous events
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άbƻǊƳŀƭέ ŜǾŜƴǘǎΥ ǎŀƳŜ 
pulse shape as in the 
laser calibration data

Long-tail events Burst events
0V HV

SuperCDMS work in progress SuperCDMS work in progress

SuperCDMS work in progress SuperCDMS work in progress
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0VeV/HVeV anomalous events
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GNTL
0V noise Ғ

Ғ Average of 
many pulses

SuperCDMS work in progress
SuperCDMS work in progress

SuperCDMS work in progress SuperCDMS work in progress
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0VeV/HVeV spectra comparison
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Ὁ Ὁ ὲ Ὡὠ Ὁ ρ
Ὡὠ

‐

Ὃ ςNeganov-Trofimov-Luke gain

effective e-h-pair creation energy

╖ἚἢἘ
╥

╖ἚἢἘ
╥ SuperCDMS work in progress

SuperCDMS work in progress


