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Light new physics

Probing Low Scales With Muon Facilities
Main Idea

@ Light new physics is well motivated. Portals are |
constrained by gauge group of SM. f

O]

On-shell decays have much better reach than off-shell
mediated processes

®

This is the opposite of high-scale scenarios.

R. Plestid

New light, weakly coupled particles are predicted by well-
motivated new physics scenarios

Intensity, not energy, is the currency of this realm!
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The dark sector paradigm
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Different models and different portals

O A’: new vector state mixing to SM photon @

@ Produced by dark proton strahlung Portal FIPs
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CLFV and ALPs

L. Callibi
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| Why should a be light and feebly-coupled? '

That’s natural, if it is the (pseudo) Nambu-Goldstone boson (PNGB)

el o e e CLFV exists and an observation is a smoking gun of BSM physics

Examples:
ST —— —— . Current and planned experiments produce the most stringent bounds for
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Bigifvalerit:possibility light 2 efialoesl (1), ess. Tttt g+1) Is there a way to exploit the muon beam to improve CLFV searches
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CLFV — experimental considerations

K. Lynch
AMF enab"ng tech n0|og ies Chief AMF technical challenges — with Muon Collider synergies!
« Compressor ring
. PI P-“ - Kicker rates and rise/fall times limit beam power
- Proton source T o
) Detector Solenoid « Target and PS
« Proton compressor rng Spectrometer Solenoid - Concepts for 100kW targets exist

- Convert CW beam to intense proton pulses s e

- Compact MW scale targets are a true R&D effort!

« Production solenoid and target systems

- House production target

¢ Muon transport o dikcrage i Chief AMF technical challenges

(Phase Rotator)

Pion and Muon LBNF Target core Mu2e Target Core
16mm x 1.5m x 25kW

- Eliminate LOS from target to experiments Transport Solenoid

6.3mm x 220mm x 250kW
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- Match beam dynamics solenoid < FFA

« FFATring

- Phase rotation — monochromator
Pion Capture Solenoid

« Induction linac

- Reduce bunch energy to minimize target thickness

2% Fermilab

16 Lynch | MCSW 2023

Many R&D synergies between MuC and AMF (e.g. targetry) — how to best exploit these opportunities?

Can a MuC demonstrator be reused or adapted to a muon facility like AMF?
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AXion searches
M. Karuza

@E,‘;’MC CAST - CERN Axion Solar Telescope
. - galactic halo

X-ray
detector

CAPP E. %

https://github.com/cajo

Results - ae jthub.
First axion results from the XENON1( - hare/Axionlimis

E. Aprile et al. (XENON100 Collaboration)
Phys. Rev. D 90, 062009 - Published 9 September 2014; En
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Developing stronger magnets could have useful applications for axion searches as well

Can we use a muon beam to probe ALP-lepton coupling (e.g. shining through wall expt near beam)?
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Proton beam dump

M. Raggi

Feebly-Interacting Particles:
FIPs 2022 Workshop Report

what will potentially work at MuCaolle

p dump experiment visible p dump experiment invisible
— 10 m 3 4 10 m A
Dump
o Beam Dump
pZ—rpZA’H\' -~

(charm, NAé2, U70)

Nps o £2 ~1018-20 POT (£2,M4') Nps < &% ~102° POT (M, ,ap , €2)

Beam dump experiments could be a possibility (great way to maximize proton economics)

Need to understand what level of sensitivity could be achieved (competition, but large number of POT)
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Conclusion

There is a strong physics case for light new physics
Intensity, not energy, is key to explore these possibilities

There are also R&D synergies between muon collider and future CLFV
experiments — need to exploit every opportunity

This workshop outlined the possibilities of BSM physics at low-energy,
now we need to understand the physics potential of a demonstrator facility
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