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• Traditional bits represent information as a 
binary: it is either 0 or 1.

• Quantum bits represent information as a 
superposition of states: a probability of 
existing as 0 or 1.

• Qubits encompass the technology that 
allows us to encode quantum information 
onto a physical chip.

• Storing this information can be a challenge.

• Particle collisions create correlated errors 
that cannot be corrected. 
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Background

The LOUD fridge at Lab G in SiDet.
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Introduction

Conception of the experiment.

• NEXUS is a low-background 
facility at Fermilab for the testing 
and deployment of qubits and 
other cryogenic hardware.

• At MINOS, the rate of 
background radiation is 
approximately 500 times lower 
than the surface.

• Cosmic-ray muons still make it 
underground.

• A detector is needed to link 
correlated errors in qubits to an 
astrophysical origin.

The NEXUS lead shield.
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Block diagram of the digitization electronics.

Experiment
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Top-down view of the scintillator paddles with the 
coincident surface area boxed in red.

Equipment

Face-on view of the NIM modules used for detecting incident 
muons.
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The code file that runs to log the time a muon struck the scintillators.

Digitization

The MCC 128 DAQ HAT used.
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• On the surface, we measured a luminosity of 9.7425 muons per second.

• Converted to flux, this is approximately 1 muon per square centimeter per minute.

– This is very close to theoretical.

Results



• The muon detector has been assembled and calibrated at the surface level in 
Lab G.

• We have measured a surface-level flux of muons within ~1% of the theoretically 
expected value.

• I will deploy the detector at NEXUS in the coming months.
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Summary
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Supplemental

Fluorinert coolant tubing. D-D generator control rack. Neutron shield reassembled.
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Supplemental


