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Northwestern Experimental Underground Site (NEXUS)

NEXUS: Calibration and Prototyping 
Facility
• 106 m depth at Fermilab, 300 mwe overburden
• 100 event/keV/kg/day background level
• Fridge and Pb shield in class 10,000 cleanroom
• Reconfigurable for different detector payloads

Hardware
Dilution fridge
• CryoConcept HEXADRY UQT-B 200
• 3 uW at 15 mK
• Testing first cold electronics and payload summer 2019

D-D generator
• D + D → n (2.5 MeV) + 3He
• Adelphi DD108
• 1 × 108 neutrons/second production rate
• Shielded to produce a collimated beam

Backing detector array
Large recoil energies:
• Optimize for efficiency
• Scintillator bars with PMTs

Low recoil energies:
• Optimize for spatial resolution
• Scintillating fibers with SiPMs

IMPACT @ NEXUS
IMPACT  (Ionization Measurement with Phonons At 
Cryogenic Temperatures) is an ionization yield 
measurement plan for SuperCDMS Si and Ge detectors 
at low recoil energy.

1K SQUID board MC payload Geant4 simulations 
for 1cm3 Ge target
• 8 scintillator bars
• Estimates of scattering 

rate and resolution 
effects due to geometry

• Expect similar statistics 
for few week operation


	Slide Number 1

