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PROJECT 8: OUTLINE & INTRODUCTION

Goal of the Project 8 Experiment

Measure the absolute neutrino mass � in
case of inverted ordering, or limit � to
0:04 eV in the case of normal ordering with
smaller mass.

Outline
1. Neutrino mass determination
by measuring cyclotron radiation frequency.

2. Challenges ahead, a phased approach.
3. Quantum-limited microwave amplification.
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PROCESSES THAT SHED LIGHT ON THE NEUTRINO MASS SCALE
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NEUTRINO MASS MEASUREMENTS: TRITIUM ENDPOINT METHOD
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KATRIN: THE NEAR FUTURE ADAPTED FROM KATRIN COLLABORATION

• Rely on the distributions of the neutrino
and electron kinetic energy in �-decay
processes.

• Current limit: �#� < 0:45 eV (90% CL)

• Data taking ongoing till 2025 with final
sensitivity better than �#� < 0:3 eV.

New technologies needed to explore the
inverted mass ordering!
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PROJECT 8: A FREQUENCY MEASUREMENT

How to scale down KATRIN while increasing
the � sensitivity?

1. Spectroscopic instead of integral
2. Use a source inside the detector
Magnetically trapped atomic tritium.

3. Frequency detection of cyclotron
radiation emitted by electrons.

Idea by J. Formaggio and B. Monreal:
Project 8 employs Cyclotron Radiation

Emission Spectroscopy (CRES)
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