Exotic Physics in the
Beta Decay of Tritium

JAMES CANNING, UCL

SUPERVISOR: FRANK DEPPISCH




Contents

*Neutrino Background

*Beta Decay Calculation

*BSM Physics in Beta Decay

EXOTIC PHYSICS IN THE BETA DECAY OF TRITIUM-JAMES CANNING - DECEMBER 8TH, 2021 2



Neutrino Hypothesis and Discovery

1. Weak decay energy conservation 0(

2. Low mass and Cross SECtion
_ e?

3. Discovery using inverse beta decay Ve

4. Neutrino oscillations yQ : M‘
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Neutrino Mass Measuremer
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Tritium Beta Decay Spectrum
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Polarised Tritium
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Sterile Neutrino
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Right-Handed Currents
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Right-Handed Currents and Polarisation
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x"2 Calculation
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Conclusion and Outlook

*Beta decay leads to the neutrino mass

*Tritium beta decay probes KeV sterile neutrinos

*Right-handed currents seen in the anisotropy of electron emission

| am working on putting BSM physics in a statistical framework

| will look for other BSM effects such as additional final-state particles and
background fields
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