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OUTLINE & INTRODUCTION

Motivation

R&D effort to design quantum amplifiers tailored to the
detection of microwaves.
These low-noise devices are key to the determination of
the neutrino mass.

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

2. Detector design.
3. Quantum-limited microwave amplification.
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NEUTRINO MASS MEASUREMENT: STATUS

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

• Current experimental limit from KATRIN is 0:8 eV=c2.
The projected sensitivity is 0:2 eV=c2

Indirect methods:
• Neutrinoless double beta decay:
Currently not yet observed.

• Cosmology, through the signatures of growth and
evolution of large scale structures in the cosmic
microwave background.

! Indirect is model dependent.
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