3 Three body decay

1. Muon decay
2. Multibody decay
3. Tritium decay and neutrino mass

L
T + T ’
0 3 \vaé\é o aecy A M wt ot
1%

X|

Moot 2 e”ﬁ %= (mp,0) \’\VQ
£ Fe= (Ez ;;?Q
5 . z
SR CRITA RN (SO @ﬁ )

mlrw”;’m,&{ Ce4o \Q‘E)/E; (,(Mc@@% 2.0

1 T Bo& B\
E_ez M .{,N_Q_ — Z/EVE_ /[—C\DS) qu\‘\D,l:E\—,S\sz

Mt’\ By 00 + & vk i,
Nomda, o {2 pronals ¢ 35 3wemots = 9
[ — v dntinmn ConRAY. ~ 4
plane —2
e/QQ/(’/{\(SY\ OL/\YLCj;“OY\ —
2 U, Ey
T *
EOV\‘L}( = -——Y—\—i_e" NN&AT_ 52,% M'Q'\/ & ® —_> a,ZD
,Z)N\r\ 2 ° v,y
) \ab@ﬁa oLeu&,%
EMLN: /W\{ ~ 0 -S| MQ\/ - Q; 5 =T

2 Electron energy spectrum in g~ —e~ Uy,

0.040 { = Michel spectrum

A e -

" ik of

0.020 4

] ew NI

0.005

--- Endpoint = 52.83 MeV

(1/T) dridE. (Mev1)

e
 Ryranen et W



NJBE&E) d&c&é} L T T T, mox

*P:P4+[P2~ Jf?ﬁ]
N oM b= (M3)
M’ +/W\ - 2Mk, = Syuw

E, = M ‘f‘w\[ "SZN
2™

L L
© = N+my ’(Z;LNQ>

IMAR T~
2.M

T

i

wmin ¢

Q> : W—»@ P )L@

—\Y i oLS?aM\afCL wll oM

E <oy b S =0om

N A
s M\

T\r\""(wvv& o%eca*xé(
BH — 3HQ e Pe,

Q:NHHMBH‘—W\&{; \%S%K‘Q\l
= Tet+ B+

co &

)



Electron spectrum: *H—>He* + e~ + U,
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Katrin Experiment - https://www.katrin.kit.edu/1271.php
https://www.science.org/doi/10.1126/science.adq9592
https://arxiv.org/abs/2406.13516

Latest result (2025): m(nu) < 0.45 eV

FIG. 1. The major components of the KATRIN beam line consist of a) the Rear Section for diagnostics, b) the windowless
gaseous tritium source WGTS, ¢) the pumping section with the DPS and CPS cryostats, and a tandem set-up of two MAC-E-
filters: d) the smaller pre-spectrometer and e) the larger main spectrometer with its surrounding aircoil system. This system
transmits only the highest-energy p-decay electrons onto f) the solid-state detector where they are counted.
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Figure 2: Spectra, fit models and normalized residuals of each measurement campaign. The
KNM3-SAP, KNM4-NOM, and KNM4-OPT, and KNMS5 data are subdivided into 14 detector
patches. The squared neutrino mass is a common fit parameter over all data sets.



