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NEUTRINO MASS

The f-decay part of the spectrum depends parametrically on the
effective neutrino mass:

dN 3
0 sk DS 900
dKe —f(Ee’ mv) ’ s lzzl | Uei‘ mi

HIEREIECs much more pronounced near the electron’'s MRS
energy, the so-called end-point
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Extract m, electron energy
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To correctly extract the neutrino mass we need a reliable model for
the event rate, including all relevant effects

The simplest are those due to the initial °H and the final °He states

The electron spectrum depends on the initial *H state, and must be
summed over all possibile final *He™ states,

dr

d—k=2ﬂz

5P

2
AK 1 (P | el f1H, )y | 6(E, — B

How do we determine these initial and final states!?
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To find the potential of the final °He we had to find a way to combine
DFT with the short time scales of the decay, z; ~ 107'° s

Different ways of doing this, lead to DE e
very different potentials 0 y :
This is due to the ill-defined concept & of :
of potential in a time-dependent i "50‘30 :
sef :
problem Wb :
For now, this Is our dominant theory 1 L’ *
systematics P
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All of them have features due to condensed matter effects
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NEUTRINO MASS

Many degrees of freedom yet to be included:

vibrational degrees of freedom 1 help from correlation

SlEsirenic degrees of freedom J functions methods

Theory

* structure factor
* energy loss function

To pin them down with
sufficient accuracy will
require lots of feedback from
different corners of the field

Experiment

* phonon energies * scattering data
* electronic bands * photoemission
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CUB

To hunt for the CvB one must try to observe the tiny peak coming
from the absorption process

g
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A

electron energy

't crucial to be able to distinguish the peak from the “background”
coming from the f-decay part of the spectrum
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An uncertainty in the tritium
momentum implies an Iintrinsic
quantum distortion In the
electron energy,

ol |
AK, ~ — ~ 1eV>2m,
My A.XT

9

for graphene Ax; =~ 0.08 A
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CUB

Flat graphene is not ideal for CuB detection. What should we do!
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Localize tritium less
left-most peak emerges from [-decay
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CUB

How much should we delocalize the initial tritium?
AK, ~100 meV = Ax;~1A

Can we find a substrate that does this job!?

owhat eleey

nanotubes!? fullerenes?

We need to be creative and get to work!
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OUTLOOK

jiiici= s atlot theory Involved In the PTOLEMY project.it st endllERsis
interesting... and worth doing it

[t mandates for an interplay between high and low energy physics

There Is the potential to close the o
window on the neutrino mass... § uuuuuu
but we need accurate and systematic
theory models!

1074 1073 1072 107" 100
my(eV)

[T—

To hunt for the CuvB we need to study possible substrates to win
against Heisenberg. Lots of studies to be done!

Thanks for your attention’
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