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I. The CRES Technique I[I. The Phase II System

Goal of Phase Il: a demonstration of the
CRES technique applied to tritium beta decay

* We can precisely measure the kinetic energies of electrons in a
known magnetic field by detecting their cyclotron radiation

* The cyclotron frequency for a charged particle is inversely
proportional to its total energy

* This technique was proposed for use in tritium -decay
spectroscopy in 2009 [1]

* CRES was first demonstrated using internal conversion electrons
from 83™Kr in 2014 [2]

* Superconducting solenoid
magnet provides the
background B field

* Waveguide insert with trap
coils lives in the magnet bore

* Electron spin resonance
monitors background B field

* Project 8 is pursuing an ultimate sensitivity
of m,<40 meV/c? (90% C.L.)

*In Phase |l we aim to measure the last 2 keV
(=100 MHz) of the spectrum

* Sensitivity to m,, will be 10-100 eV/c?

* This poster shows recent Phase Il progress
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III. RF System Simplified RF layout / IV. Insert and Field Shifting Solenoid
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Linearity Test
~— FSS coils * System response mapped

Improvements are
focused on reliability,

Waveguide Insert

signal-to-noise ratio, *5 tr.ap coils g using the 17.8 keV lineshape
and understanding 200 MS/s ava”able. Signal injection * Field-shifting solenoid moved
CRES phenomenology | [RoACH2 Digiizer *2 trap coils used vort peak across 70 MHz

. as independent | * Response is linear to within
An RF-absorbing PO Mz @ traps Electron spin ~10 kHz

terminator is installed resonance cable

at the terminal end of
the waveguide RF Background Measurements Field Shifting Solenoid (FSS)

117K * Long solenoid to uniformly shift the background B field
M\j\m\/\w\ﬁ . 73K * Surrounds gas cell, just inside magnet bore
Phase | |

* Tight size constraints: coil thickness is 5.4 mm
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. Event Reconstruction VI. 83mKr Spectrum

Track & Event Reconstruction
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improved short-track reconstruction o The Project 8 Collaboration
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