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Endpoint of the Tritium B-decay Spectrum

m, = 0.2 eV

9% 101> of the
full spectrum

Oscillation scale
my = 0.0] eV

015 _ -01__ -0.05 20

W
ol

E - Eo (eV)




Overview

® Goal: use a novel technique to be more sensitive to the
neutrino mass

* New technique: Cyclotron Radiation Emission Spectroscopy
(CRES)

* First direct measurement of single-electron cyclotron radiation
made in June, 2014

 Currently seeking improvements in energy resolution and
statistics

e First tritium measurement in late 2015
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Cyclotron Radiation Emission Spectroscopy
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Pitch Angle
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Cyclotron Radiation Emission Spectroscopy
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Prototype - Gas Cell
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Frequency vs Time

Simulated Signals
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Spectrum

Electron Candidate Frequency Spectrum
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Harmonic Trap @ 800 mA
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June 2014 Spectrum

Harmonic Trap @ 800 mA
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Sept. 2014 Spectrum

Harmonic Trap @ 400 mA
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Moving Forward

Done
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Using CRES to

measure electron
energies

In progress

Improving Energy
Resolution

Measuring the
tritium spectrum
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“Bathtub”™ Trap
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Disentangling Energy and 6
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Use the axial frequency: e ( a 4sin 0 >1

modulation of the sinff  mcos?0

C)’CIOtron radiation signal For an approximation of a bathtub trap
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Use the axial frequency:
modulation of the
cyclotron radiation signal
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Rotate spectrogram, and average along track

Sideband Search - Straightened, Recentered FFT Spectrum
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Sideband Spectrogram
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Using Tritium

|. Sealed waveguide cell

% Avoid contamination

% Late 2015?

2. Larger source

< Improved endpoint
statistics

< Up to the 2-inch bore
diameter

% Phased patch-antenna

array
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Summary

® Goal: use a novel technique to be more sensitive to the
neutrino mass

* New technique: Cyclotron Radiation Emission Spectroscopy
(CRES)

* First direct measurement of single-electron cyclotron radiation
made in June, 2014

 Currently seeking improvements in energy resolution and
statistics

e First tritium measurement in late 2015
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