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Motivation for BSM

ADark mater evidence

- Electrically neutral (dark!)
- Cold (structure formation)
- Non-baryonic (BBN)

ANeutrino mass and mixing

AParticle physics puzzles

-anomalies in data e.g(;Q ()
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WIMP Searches

10—39

1 40|

T T
1

AWeaklylnteractingMassiveParticles:
- Minimal & linked to EWSB

PN
Yoo O\ CoGeNT \
Voo X oD,
Ay ¥ L\ "
v \ b, S
MW \ ‘
\\

[Snowmass Summai§L3]

s

/ o
o Nucleus

m» Recoil energy 1074

. . S 1041 -5 —
- Cosmological abundance generated via 5‘ . ‘0_6 2
thermal freezeout ERNE 107 s
g 1078 1107 3
2 107} 108 §
. . : —45|NEHTES T BB T T N T e 10—9 g
A Different Strategies to search for SOl I il S o
DM nongravitational interactions % ol | e o
Production at Colliders S 10748} Eueow Exrgimensions @ T 10712 &

— 10—49, ,10—13

X 107 10 100 1000 o

WIMP Mass [GeV/c?]
orect Qb-GeV DM @ a

thresholds

X

—l

Indirect Detection
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Direct detection sensitivitgiropsdue to recoll

A high intensity relativistic beamaslvantageous!
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Dark Sectors Paradigm

AViable thermal relic density for a subeV WIMP requires new annihilation channels

through light states as part of a hidden sector [Boehm & Silk et al.]

5 [PospeloyRitz, VoloshirD7]
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ADark Sector: a collection of particles that are neutral under the SM forces
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Portals to Dark Sectors

O(SM)O(med) 1

AEFT fOI" a DS Emedia,tion — Z k Anl ~ Oportals + O(K)
n=k+[(—4

Generic interactions are irrelevant (dimensiod)>but there are three U¢omplete
relevant or marginafportalse to a neutral hidden sector

€

A Vector portal - B A/’W Da&k Photon A
[Okun; Holdom; Foot et al.] 2

A Higgs portal HTH(AS + )\82) Dark Higgs S
[Patt, Wilczek

A Neutrino portal yLHN Sterile neutrino?

A Axion portal itr(GW G w)a Axions & ALPs
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Proton-Beam Fixed Target Probes

AProduction of a high intensitgnew weakly coupled light mediator bedrfollowed by
the decay or recoll in the detector

AProduction channelsproton bremsstrahlung and secondaryneson decays

Proton  Target/ Decay Pipe/ Detector
Beam Dump Dirt
DM scattering
___________________ (° DM+DM) (Q Mrers )
____________________________________________________ Decay (visible)
A Past existing and near Future neutrino experiments: [Batell Pospelov, RitB9]
[McKeen, deNiverville, Rit#4]
LSND, CHARMIiniBooNEMicroBooNE [Krnjai¢ Kahn et a@ 7]
MINOSNOVA SBNDSeaQuestSHIPX
2022-06-08

Saeid ForougkAbari (University of Victoria)



Dark Sector In the far-forward region @ LHC

A LHC Higgs factory: new physics searches focus on the central r@gjio.)
A But light particles mainly directed in tHerward region (Energetic, low) )

[Feng,Batell Kling,Trojanowskiet al.]

A Forward PhysicsFacility for the HELHC

shielding Forward Physics Facility
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FPF experiments provide sensitive and complementary probes of models of light DS
o.Jdonglived particles, dark matter, millicharged particles + neutrin6sS)+



Dark Sectors

DS production via proton bremsstrahlu
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Proton Bremsstrahlung

APrimary production channel for dark sector mediators with mass®p® GeV
at proton beam facilities

Almportant regime near vectors { ,X), and scalarQ X ) meson resonances

[SF & Rit¥21]]
[Blimlein& Brunner¥3]
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