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* 1: Neutrino mass problem
« 2: Neutron lifetime anomaly

3 : Neutrino mass model
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Neutrino oscillation:
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Neutron lifetime
anomaly




n-Pr+e 4+ v,:

Gr _ _ _
M = 75 Vuagy [pYun — 2pysy,n]ley* (1 — ys)v]

. 4908.7
 |Vyual?(1+342)

Tn ~ 875.3— 891.2s
axial-vector to vector coupling ratio: 4 = —1.273 + 0.0023

matrix element giving by PDG: |V,4| = 0.974 +
0.00021
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~ Br(n - P*+ e~ + anything)

[ =75x10"28GeV

beam __ T bottle

T
exp _ ,'n n
AF’“ _( 1. beam bottel )
n n

= 7.1 X 10b‘30 ev
T, 06am — ¢ bottle — A7 =845

AP
; ~ 1% — Br(n » P* 4+ e~ + anything) = 99%
n
Proposals:
n — invisible + visible n — invisible

[3]: https://doi.org/10.1103/PhysRevl ett.120.1918 01
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n - invisible

Lerr = )Z(iy”DH — mX))( + ﬁ(iy“(? —m,, + ,una‘“’Fw)n — omngy; + h.c

Liotal = Leff + ['Higgs + Lyukawa

B — L
particle [SU;(2)|Uy(1)|U'(1)

(Vi) 2 —1 0
L;

p 2 1 —1
()

P+ 2 1 0
¢0

S, 1 0 1

S, 1 0 | -1

2 —1 1

D,=0,—ig'A,
Zyy = OMA; — OVAZL

LHiggs — (DMCD)T(DMCD) —V(¢,51,52)

Lyukawa = gijl_LSZX + h.c



ATP =71 x10730GeV

912(5m)2mn
Leff — F(Tl — XA,) = 3 ~ 7.1 x1073%GeV
87Tmfl,x(1 —1r2)2
Where x = ——X  — T4

937.900 MeV(Be stability) <m , <938.783 MeV (m,, + m,)

M(Z,A) — M(Z,A—1) < My < M,
M,;(3,6) — M,;(3,5) = 933.9MeV
Mg, (4,9) — My, (4,8) = 937.9MeV

Mg (5,10) — MB(S'g) = 931.1MeV [4]:https://doi.org/10.48550/arXiv.1803.04961
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LHigss — (DMCD)T(DMCD) —V(¢,51,52)

V(g,S1,5)= mipTd +m2 S, 'S, + m2S,"'s,
+A (T )2+, (51 7S1)2+25(S,1S,)?

+24 (1) (517S1) + A5 () (S,7S,) + 26(51751)(S,7S,)
+27(¢78:1)(S17¢) + Ag(¢*52)(sz*¢) + 19(51*52)(52*51)

(quSl) + h.c]
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Allowed g; vs Ms, for neutrino mass constraints

Preliminary
results :
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