
3 flavor eigenstates νe, νμ, ν! 3 mass eigenstates ν1, ν2, ν3
Ordering 1-2-3 or 3-1-2 unknown

Constraints from cosmology on ∑i m(νi)  (i=1,2,3),  but assume ΛCDM, and depend on data set

Model independent: beta decay: mβ
2 = ∑i |Uei|2 m(νi)2

PMNS matrix

















Source: Windowless Gaseous Tritium Source: high purity T2

90 mm, 10 m long cylinder, nominal column density 5 x 1017 molecules/cm2

Electrons are absorbed and scattered in the source gas: source needs to be stable.
In the first run, some issues with stability, so column density = nominal/5
Still 2.45 x 1010 Bq, 4 g tritium/day

Otherwise nominal performance obtained, except for background:
Rydberg atoms sputtered off surface from 206Pb from 210Po: “Poisson” component
219Rn from the NEG pumps, “non-Poissonian” component   (major systematic)













Particle Data Book:

Why are all (?) measurements negative?



KATRIN à 0.2 eV

Future

“The goal of the Project 8 experiment is to measure the 
absolute neutrino mass using tritium beta decays. This 

technique, which involves precisely measuring the 

energies of the beta-decay electrons in the high-energy 
tail of the spectrum, has a history spanning more than 

40 years. The approach to making that measurement 
taken by the Project 8 collaboration is to use a new 

method of electron spectroscopy, Cyclotron Radiation 

Emission Spectroscopy (CRES), which was first 
demonstrated by the collaboration in 2014.

In Project 8, we adopt the dictum of Arthur Schawlow: 
"Never measure anything but frequency!." In this case, 

we take advantage of the motion of charged particles in 

magnetic fields to make a measurement of their 
energies.”

Project 8:

Goal: 40 meV


