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Outline

Mu2e

Instrumentation with quantum dots

Belle II analysis
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Charged Lepton Flavor Violation
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CLFV: μ→e conversion



Challenge 1: μ- beam from FNAL protons
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FNAL neutrino needs drive 8 GeV protons



Resonant extraction in Delivery Ring
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Challenge 2: Ideal Mu2e conditions
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Solution: Production Solenoid (PS)

1/18/2024 M. T. Hedges - TSD Topical Meeting Intro 9



Production Target
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(ever growing) task list

• Repeat thermal and stress analyses with Geant4 (instead of 
G4Beamline) and varying beam/target conditions and geometries

• Plan and conduct AP0 target test

• Target health monitoring during Mu2e Operations (currently none)

• Pulse-by-pulse intensity measurements during Mu2e Operations (one 
conditional, investigate additional)

• Investigate compact, high-Z targets and beam-intercept devices for 
future muon beams

• Bring in university partners to help with all of this
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Long term vision
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Beyond semiconductors

Is it possible to transition from a charge-drift paradigm to light collection 
for fast-timing, radiation-hard, and particle tracking applications?
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• Thin detector (small 𝑋0)

• Fast light emission (< 1 ns)

• High light-yield

• Integrated photodetector

• Low power 

• Radiation hard
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InAs quantum dots embedded in GaAs

1. Quantum Dot Scintillator
• Total thickness of ~20 um

• e-/h pairs in GaAs

• QDs absorb e- (~few ps)

• QDs emit photons (~1 ns)

• 1.1 eV emitted photons (IR)
• Low self-absorption

2. Photosensor(s)
• Physically integrated

• ~1 um thick photodiode
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1.

2.
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Fastest, highest light-
yield of any known 
scintillator!



Belle II
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𝐵0 → 𝐷 ∗ −𝑙+𝜈
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Who cares…?

1/18/2024 M. T. Hedges - TSD Topical Meeting Intro 21

𝑅 𝐷 ∗ =
𝐵 → 𝐷(∗) 𝜏 𝜈

𝐵 → 𝐷(∗) 𝑙 𝜈

NB: 𝑙 = {𝑒, 𝜇}



Lepton Universality outside of decay rates
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Δ-all the things!
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