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Oscillations & Mass Hierarchy

® OSCi”atiOn Of SM I (M )2 (mz)z*
. U, = Z U . v : (Am’)
neutrinos between A hed 01T () e—|—
l
flavour states
observed e WO possible mass o v
o Neutrinos are orderings: Normal o v, (b,
massive Ordering (NO) and ol
o Oscillation only Inverted Ordering (10)
. . . o
provides information » Currently mass —-I——(Amz)wl mzz |
1+ . . E————E— () (M, I E——
about mass splittings, ordering is unknown ;
normal hierarchy inverted hierarchy

not the actual mass
scale

Wenna Pei NEXT 2023



Probes
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Beta-decay

N effective mass
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CRES

e Low measurement uncertainty required
» Novel idea of Cyclotron Radiation Emission Spectroscopy (CRES) ©™ ™
e CRES and use of atomic tritium promising combination
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Sterile States

o In one active + one sterile model .
o Sterile neutrino with mass 0 < m, < 18.6

keV produces kink A N
e CRES experiments with aim of 20—
measuring active mass could alsobe |
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Projected Limits

T In this mass range, currently best bound is
| 1 oforder 107> — 1073
""""""""""""""""""""""""" e Performed y* and used Asimov data set
IEA_TBIN ....... =

ﬂ le OUr analysis shows sensitivities of ordef10~8
are achievable, for a total statistics of 10!8
events (black line = statistical limit)

-:':‘\“\ e Nioi= | o 3
- N0 ] Sufficient to distinguish between NO and IO hierarchies *wm
DN T - L -

| Lo \\\\. : Nbins (l) (l) 2 2
E N TRl - - : min,A (NBSM R (1 T A)NSM) A
SR CMB+BAO+HO' ___________________ : [ = , + | —

2
|VeN|

-t
O
-
|
ek
-)
—
@)}
D 4R
|I 1 1

=i

T ":'\'\'?ls - B B , 1 —I— A N(l) O
197" 5 10 5 20 i=1 ( W A
my k@V]

Wenna Pei NEXT 2023



Exotic Lagrangian
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e EXotic currents produce active or sterile neutrinos
o We want to constrain the ¢
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Polarised Tritium
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For polarised tritium, we use
angular correlations as an

additional probe
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Exotic Limits

' :
e Ihelimits we place are sterile mass _4 :4 :
dependent m; E
e Measuring angular and energy ‘
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Resolving Degeneracies
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Parameter values that lead to degenerate energy distributions are distinguishable In
the angular distribution.
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Energy Upper Bounds
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currents
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upper bounds on «
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Angular Upper Bounds
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Thank You!
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