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J-PARC

/KT - X ot =X X sefe vy, utpn, 7 pu, etc

JSNS? (land Il): 20 m3, 36 m?>

Pros: Closest to the source and largest vol
Cons: larger backgrounds, single flash events

-"Qﬁﬁ\iﬁ? (e.g., eTe™) very challenging for E,., < 30 MeV.
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We consider the simplified phenomenological benchmarks of
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Investigating a new experimental configuration at SNS

SNS and COHERENT ut— X * segmented organic liquid
scintillator detector

e 3.72 tons
X X s ete

: 20m =
19-20m  PROSPECT-like detector

COH-Ar-750 NalvETE D20 H20 9



HNL Muon Mixing

L
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=
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These lines have into account:

* Efficiencies with realistic cuts + Cosmogenic backgrounds * Energy reconstruction

(muons and neutrons) effects 10



Summary

« Past experimental data keeps giving us nice
surprises, such as those from KARMEN and LSND.

» Spallation sources provide a valuable complementary
venue to search for FIPs, particularly those produced
In muon and pion decays.

A PROSPECT-like detector at SNS would be a very
promising and realistic way to probe these models.
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AL Ps

Appear in many Warm dark
new Physics matter
models

QCD Axion solution and Strong CP problem

0g>

£QCD B "€ G“VGQB a
2 prafBi g gs uv a3

327 393 GWQBG G,

Neutron electric dipole moment I
_ Solves dynamically the
16

dy, = (5-2 x 10 € - Cm) 0. Strong CP problem

Why so small? Peccei, Quinn 1977

6 < 1010 Weinberg 1978

Abel, C., & Others. (2020). Measurement of the Permanent
Electric Dipole Moment of the Neutron. Phys. Rev. Lett.
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How do we search for ALPs?
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ALPs: Higgs coupled
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ALPs: Higgs coupled
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ALPs: Leptophilic
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Branching Ratio (f,
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(1/fa)/GeV™H

Lepton Flavour conserving (LFC): universal
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Lepton Flavour conserving (LFC):

LFC ALP (a) | ¢y = 0 (weak-conserving)
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Muon scalar
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Higygs portal scalar
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We add two new neutrinos to the SM Np N3
particle content

L=1 L =-1
7 1 ATl 17 T2 L D e a2 L M ooe a2

Sources of lepton number violation

/ 0 Yv eY’v\
M= Y'v 0 A
\e Y'hy A v )

Linear-inverse seesaw (LISS) = Linear seesaw + Inverse seesaw
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The two heavy neutrinos form a pseudo-Dirac pair



How do we give mass to neutrinos?

AL conserved

Higgs
mechanism

My ~ Yy

V2

Y, < 6.5-10713

Why so small?

AL largely violated AL approximately conserved
High scale Low scale see-
See-saw saw
2.,2
Y, v v
my, ~ ———— Ty

abVEL

If y2> ~ O(1) = M ~ 10*'GeV, p< 1

Symmetry protected

It y, ~ O(ye) » M ~1GeV,  geanarios

Schechter and Valle 1980; Mohapatra and Mohapatra, & Valle 1986 ; Akhmedov, Lindner,
Senjanovic 1979; Minkowski 1977; Gell-Mann, Schnapka, and Valle 1996; Gonzalez-Garcia and

Ramond and Slansky 1979; Yanagida 1980 Valle 1989; Gavela, Hambye, Hernandez 2009;
Bernabéu, Santamaria, Vidal, Mendez, and Valle

1987; Mohapatra 1986



How do we give mass to neutrinos?

AL conserved AL largely violated AL approximately conserved
Higgs High scale Low scale see-
mechanism See-saw

v yQUQ 2
ml/ ™~ yV ., v m,,, ~~ U—
V2 g M v VE H
Yy, < 6.5-107 If y>2 ~ O(1) = M ~ 10* GeV, p<1
Symmetry protected
Why so small? 2 o 2 ~ i
y If y2 ~ O(yZ) = M ~ 1GeV, scenarios
Schechter and Valle 1980; Mohapatra and Mohapatra, & Valle 1986 ; Akhmedov, Lindner,

Senjanovic 1979; Minkowski 1977; Gell-Mann, Schnapka, and Valle 1996; Gonzalez-Garcia and

Ramond and Slansky 1979; Yanagida 1980 Valle 1989; Gavela, Hambye, Hernandez 2009;
Bernabéu, Santamaria, Vidal, Mendez, and Valle
1987; Mohapatra 1986
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