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Potential issue w/ few events at DM need large couplings to
terrestrial detection: exp. (if any!) SM for detection?
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For concreteness: my ~ 1 MeV — 100 MeV  nmiy ~ 1 GeV — 100 TeV

This model allows for bound state synthesis:
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After assembly is complete:

1010 GeV < M, < 10% GeV

100 fm < Ry < 10 um

— Highly degenerate constituents:

pr 2 GeV

— Very intense, uniform binding field:

() x my ~ 1 GeV — 100 TeV

~ 0.87 fm
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Adding a Nuclear Coupling

Add attractive Yukawa interaction: &£ = L\, + g, n¢pn
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Adding a Nuclear Coupling

Add attractive Yukawa interaction: &£ = L\, + g, n¢pn
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The Migdal Effect
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Excitation & lonization Probabilities

e.d. ~ eV nuclear recoil for Xe:

P (Sp — free) ~ (

eV

103 - m,

) I

Xe Target

Ibe et. al., 1707.07258

~ 10% ionized e~
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lonization Signal

XENON-1T
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Xenon-1T Constraints
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Xenon-1T Constraints

DM-nucleon coupling g,
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Migadal effect covers wide range of masses & couplings!
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Some Final Remarks

- The Migdal effect is a promising venue to search for weakly-coupled
composite dark matter in experiments like XENON-1T, DEAP-3600, LZ.
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Some Final Remarks

- The Migdal effect is a promising venue to search for weakly-coupled
composite dark matter in experiments like XENON-1T, DEAP-3600, LZ.

- Main requirements are large geometric cross-section + sudden nuclear
recoils induced by the composite transit.

- Other models are candidates for a similar study, e.g. dark quark
nuggets, bosonic blobs, composites w/ additional fields.
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Thank you!

Javier Acevedo
17jfal @queensu.ca
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Bhoonah et. al., 2012.13406
JA, Bramante & Goodman, 2105.06473

Backup Slide: Experimental Landscape DEAP collaboration, 2108.09405
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Backup Slide: Composite Pheno Summary
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Backup slide: Composite Equations |

Scalar only:
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Backup slide: Composite Equations i
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Backup slide: Composite Equations lil

Add V(¢) ~ Ap* potential:
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Backup slide: Composite Profiles
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Joglekar et. al., 1911.13293
2004.09539

Backup slide: DM-Nucleus Scattering |

Composite frame: CM frame:
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(composite rest frame) (centre-of-momentum frame)

Pauli-blocking
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Backup slide: DM-Nucleus Scattering Il
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Backup slide: Coherent Composite-Nucleus Scattering
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Backup slide: Collective Excitations - Surface Modes
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Backup slide: Composite Stopping
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