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B Masses in the Standard Model [masses from PDG 2020]
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B Masses in the Standard Model [masses from PDG 2020]
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B Short Baseline (SBL) anomalies [5G+, JPG 43 (2016) 03300}

{Do three-neutrino oscillations explain all experimental results?}
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B Short Baseline (SBL) anomalies [5G+, JPG 43 (2016) 033001]
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B Short Baseline (SBL) anomalies [5G+, JPG 43 (2016) 033001]

[Do three-neutrino oscillations explain all experimental results?}
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B Short Baseline (SBL) anomalies [5G+, JPG 43 (2016) 033001]

[Do three-neutrino oscillations explain all experimental results?}
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B Short Baseline (SBL) anomalies

[SG+, JPG 43 (2016) 033001]

[Do three-neutrino oscillations explain all

experimental results?}
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B Heavier neutrino states at oscillation/mass experiments

Oscillation probability:
Amk L

oscillation length decreases with increasing Amij!
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Oscillation probability:

Amk L
Voz—H’B(L) = [(va|v( L) Z Uk Uy, kUﬂJUaJ exp ( 2EJ )

oscillation length decreases with increasing Amijl
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B Heavier neutrino states at oscillation/mass experiments

Amk L
Por (L) = |l (L)) Zugku kuﬂjuajexp< il )

oscillation length decreases with increasing Amé'
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Effect of neutrino masses in 8 and Ov3f3 decays:
1/2
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M 3 decay

[ﬂ decay: NV (A.Z) — +e + De]
Qs = M — — me E,=Q—T=Qs—(Ec— me)
total available energy neutrino energy

notice that max electron energy is:
Tmax - Qﬂ — Mg,

Kurie function: (degenerate v masses) Useful to describe

= (0 - 1@ T SR

near the endpoint
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M 3 decay

[6 decay: NV (A.Z) — +e + De]
Qs = M; — — me EL=Q—T=Qs3—(
total available energy neutrino energy

notice that max electron energy is:
Tmax = Qﬂ — my

e

Kurie function: (degenerate v masses)

E. — me)

Useful to describe

1/2 he e~ spectrum
K( T) = [(Q3 - T)\/(Qo’ - T)2 —m2 J ;ear thependtpoint

Ve

{notice: flavor neutrinos have no definite mass!} m2,

Full expression:
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masses m;

mixing angles
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M 3 decay

1/2
K(T) = [(Q: — Z\ue,\ V(@ = T2 —m?
2.5
-------- massless
Fake case:
2.0 V1 .
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endpoint shifted 4+ one kink for each mass eigenstate



M 3 decay

K(T) [eV]
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1/2

Realistic case:
3 neutrinos,
normal
ordering

masses: m; —

[5,10,51] meV,

mixings:
|Ue:|2 _
[0 67,0.31,0.02]

Much harder to see the endpoint shift and kinks!
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B Sterile neutrino in 3 decay

K(T) [eV]

N, 1/2
K(T)= (@0 = T)Y_1Ual*V/(Qr = T) = m%]
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B Sterile neutrino in 3 decay
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[KATRIN, PRD 105 (2022)]

B Sterile neutrino in 3 decay
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B Sterile neutrino in 3 decay [KATRIN, PRD 105 (2022)]
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. KATRIN at keV Scale [KATRIN, arxiv:2207.06337]

Observe 3 spectrum to detect heavier sterile neutrinos?

Consider a two neutrinos scenario, mixing 8 — 0

Active: cos2 6 Sterile: sin? 6

x10~13

—— cos?0 - Rg(m?) + sin0 - Rg(m?)
------ cos?0 - Rg(m?)

—== sin®0- Rg(m3)

my ~ 10 keV
sin2f ~ 0.2

Rs (eV~ls7h)

047 unrealistic!
0.2 - .
] ~
0.0 T T T R
0 2500 5000 7500 10000 12500 15000 17500

E (eV)
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. KATRIN at keV Scale [KATRIN, arxiv:2207.06337]

Observe 3 spectrum to detect heavier sterile neutrinos?

Consider a two neutrinos scenario, mixing 8 — 0
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B 3 and Neutrino Capture spectra [PTOLEMY, JCAP 07 (2019) 047]
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B 3 and Neutrino Capture spectra [PTOLEMY, JCAP 07 (2019) 047]
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. PTOLEMY and the vy [PTOLEMY, JCAP 07 (2019) 047]

Fows = O(10)/yr [F4 ~ ANeg |Uea|? fe(mg) Tens | [SG+, PLB 2018]
my ~ 1.15 eV
AN,g _77 [de Salas+, 2017] ’Ue4’2 ~ 0.01

f.(ms) = O(102)

{D, depends probably on new physics!}
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. PTOLEMY and the vy [PTOLEMY, JCAP 07 (2019) 047]

Fows = O(10)/yr {F4 ~ ANeg |Uea|? fe(my) FCNB} [SG+, PLB 2018]
de Sl o] my ~ 1.15 eV
e Salas+, 2

— Ues|s ~ 0.01
ANeff = fc(m4) _ 0(102) | 4|

£F4 depends probably on new physics!j

[Still possible to measure mass/mixing through spectrum}
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B PTOLEMY and the keV sterile neutrino

PTOLEMY can observe keV sterile even with RF
=10 eV, E — Ey € [-1000, 100] eV
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Am3Z; > 1 keV? should not be detectable:
kink outside observed energy window,
effect of |U14|? degenerate with Ag

[arxiv:2203.07323]
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B PTOLEMY and the keV sterile neutrino
PTOLEMY can observe keV sterile even with RF
A =10eV, E — Ey € [-1000, 100] eV
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B What is left to do?

understand problems when my 2 |E — Ep|

study more configurations (A, E — Eg range of observation, target mass)

convert plots from (sin? 0—~Am2,) to (mg—sin® 0)



