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Project 8’s 
phases 
and timeline

Phase III (CCA, then LFA)
Developing technologies to scale to full sensitivity

Neutrino mass sensitivity: LFA and Phase IV

The LFA “threshold” scenario reaches the minimum goals of the LFA, 

while the “target” scenario is more aggressive, aiming for Phase-IV-like 

performance in respects other than those dictated by volume.

LFA Stages
● First stage: LFA

○ Test CRES detection with 83mKr and electron gun sources

○ Cool and trap atomic lithium in place of tritium

● Second stage: LFA+

○ Integrate atomic tritium beamline 

○ Perform the neutrino mass experiment
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Project 8: measuring neutrino mass by observing tritium β- decay with Cyclotron Radiation Emission Spectroscopy (CRES)
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Project 8 sensitivity goal

Repeated for many 
decays

Goal: sensitivity to 40 meV, measuring the mass 
or excluding the inverted ordering. Simultaneous 

sensitivity to active and sterile neutrinos.
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Phase II
2023: first CRES-based 

neutrino mass measurement

Phase I 
2015: first demonstration 

of CRES

Cavity CRES Apparatus (CCA):
- Constructed; being commissioned
- First sub-eV-resolution CRES

1 m

Phase IV
Full-sensitivity (0.04 
eV) neutrino mass 

measurement

Low-Frequency Apparatus (LFA) Goals
● Goal of neutrino mass sensitivity comparable to 

KATRIN: mβ≈0.3-0.7 eV/c2

● The first experiment using an atomic tritium source!

● Negligible background

● Order-of-magnitude better sensitivity to relic 

neutrinos and light steriles

LFA Specifications

● Long resonant-cavity detector 

for ≤ 300-meV resolution

● Frequency: 560 MHz 

● Magnetic field: 0.02 T

● Volume: 1.7 to 3 m3

● Length: 5.5 to 10 m

Ioffe atom-trapping magnet
A cryogenic racetrack coil, with conductors 

with alternating currents side-by-side, creates 
a field that drops off quickly radially, 

magnetically trapping cold tritium atoms. 

Main magnet 
Tens of normal-conducting coils provide the 20-mT 

magnetic field that induces electrons’ cyclotron 
motion, with a very homogeneous central region 
and field gradients at the ends to trap electrons.

Low-Frequency Apparatus (LFA):
- In design phase
- Atomic tritium
- Scaling up
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