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Darke Matter? Grives a clear exyarimem&at target...

SM singlets

DS

h@.&vv neukrines

P dark makker?

... but DM can be prmiu,f:eci Mcwm%hermauj
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Physics of Dark Sector? can be simple, or as campl&ca&ed as the SM

SM singlets

DS

h@.&vv neukrines

P dark makker?

Non-minimal models can disentangle proc{u&mvx and &ecav

Displaced signatures, missing energy
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Symmelries? NP can naturally brealk approx/&aa&dem&at symmelries of the SM

SM singlets

DS

h@.&\/fj neukrines

P dark makker?

New sources of flavor violation can test very large Nt scales
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| Two k) avenues
Inkense muon beams Inkense neukrine beams
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Find new signatures from motivated models
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[Mu3e TDR: 200911690

Muown beam

N, G sl v s f s 110

Phase 1 Thase 11

SEOWLQ tarqget



N, #@0octl ? = g Lo

Phase I~ Phase II

o - POl % < ~
H iy ; y i
By 5 A
g e R
L A ¥ %

[Mu3e TDR: 2009,11690]

Muown beam




EKM&P@.M,, Qf?dferwwt:h, Redigolo, MT: 2410,13941 ]

ﬁisglar:ed vertices ffrom Light NP 102

Light ALPs &oupli,sr\g to t@.p%oms
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Larqge Empravememé over eramp%s , .
10~ 10~

HI e-beams cannoct cover short Lifekimes Electron coupling g,




{Kmapem, ()pfeﬂfwah, Redigolo, MT: 2410,13941 ]

Displaced vertices from Light NP

Heavy Neutral Leptons & Dark Photowns
[Ballett, Hostert, Pascoli: 1903.078%9]
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HNL mass my [MeV]

Lifetime is shorter than naive HNL
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1 2
[DUNE TDR: 2002.03005] N, ~ 10 % 10°Y

[HyperK TDR: 1%05.04163] At Near-Detector

0(10) m

Neubrine beam

B a0 ~ had

Target
(Arqon, water)




[Bamsai. ?’a::., ?e%rov, M“T‘ Zupam 2210, 05‘70&]

Inverse see saw: small neubrino mass from small breaking of lepton number

Light AL?

F?N(“‘:}B of U(1), also khowh as Majaram

Can t:oupte o F or &

Ar Ar
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[C’.ar@.v, Machado, Paz, Pebtrov, Sousa, MT, Zupam R50%.16724 ]
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MOMOFkQEQM siqnal at DUNE/H [peﬂ(
(with no hadrownic a&&&vi‘,&j‘%

Main bkq from elecktrons in the
final stabe

Possible to discriminate from
photons with ML




[Carey, MT, Zupan: 28%xxxxxx]

1SS includes heavv neukrinos

Coupi.ismg to Majoron unrestricted

Bw*gmfree search of d&splaced
multi-photon
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{Borreuo, L.os&a, f?;edngoio, MT 25X KXXKX ]
Dark jek
Models o«f ‘ﬁamPosiEe’ neuktrino B U e
Strongly ﬁouptaci Dark Sector

Ye

AN 32
AUV

HLON

High dim. Portal -> Energy matters SM JQ&

E, ~10° =10 Gel
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fBorreU.o, (_os&a, Redigolo, MT: 28xx.xxxxx]

Models of ‘tam[posi&e' neukrine
S%ros/\gi.v @oupte.d Dark Sector

Ye

An—3/2
Agv

HLON

High dim. Portal -> Emergv makbers

Enhancement of Neubral
Currents from ‘invisible jebs’

[Borrello, Costa, Rediqolo: 260712527

SM jet

Dark Je& fragmev\&s can d@.@&v
back ko SM

Semi-visible je&s!

See Borrello’s kalle Laker Ec;-cia:j!
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High-Intensity experiments have much to offer to DS searches

Let’s dig into new experiments in the near future

Look for new ways to Prob@. New Physics

No data wasting

Synergy between theory and experiment can only benefit us
Lilke this Workshop:
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[Bauer, Neubert, Renner, Schinubel, Thanmm: 2012.12272] ‘ ot

Gt @) ~ O (AUV) Cyq,w (Auv)

I

Observed B(K"‘ Ty 7T+VV)

For i’ z 106=7 GeV




Flavorful Axion

Flavor anarchy L vt

gﬂ avor
Coi’ (1) ~ Cog* (Auv) ~ O(1)

Observed B(KT — whvv)

FoT fa Z 1012 GeV




Muoh de

[Rediqolo, MT, Tesi: 24-0%.00%47] CIM12) = A=2 (4—Lepton)

FV from heavy mediator
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[Rediqolo, MT, Tesi: 24-0%.00%47] | C}{uz‘ - A2 (4-Lepton)

FV from heavy mediator
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Mu3e can also probe CP violation!
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{Kmapem, Gpﬂferkuah, Redigolo, MT: 2410,13941 ]

SINDRUM

7T —)6 va

SN1987A
Cooling -

ek
3
e

Electron coupling g..

SN1987A =
: Decay

Gue =

ALP mass m, [MeV]




TERRESTRIAL [2210,08706]
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[Carey, Machado, Paz, Petroy, Sousa, MT, Zupan: R50%.16724 ]

1.1x10%! POT, 6sys = 10%
1.1x10% POT, 64y = 3%

s 22%10%2 POT, 8,y = 0%




