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Scalar NN
Vector NyHN

ZmNSSS’

independent of the
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DM-nucleus scattering probability ~ A x DM-nucleon scattering probability
For Xenon, 4 ~ 130 = 10* enhancement of cross section
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SPIN-DEPENDENT SCATTERING

Axial-vector  Ny*y>N > AmyS

depends on the nucleon’s
spin orientation

Amplitude DM

scattering ~ (Number of ‘ — Number of 0) x Amplitude DM‘
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Spin-dependent scattering is ~ 10~* as likely as spin-independent scattering for Xenon
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ALP-MEDIATED SCATTERING
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LIGHT ALP (m, <1 GeV)
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LIGHT ALP (m, <1 GeV)
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LIGHT ALP (m, <1 GeV)

K-> mT+inv
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LIGHT ALP (m, <1 GeV)
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FLAVOR-CHANGING SCATTERING
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FLAVOR-CHANGING SCATTERING
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Conclusions

ALP-mediated scattering is spin-dependent and momentum-
suppressed.

Light ALPs can lift momentum suppression.
Loop effects can lift both spin- and momentum suppression.
XENON-nT is already sensitive to ALP-mediated DM scattering.

Thank you for listening!
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FLAVOR-CHANGING SCATTERING
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ALP EFFECTIVE THEORY
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ALP EFFECTIVE THEORY
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FLAVOR-CHANGING SCATTERING
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FLAVOR-CONSERVING SCATTERING
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FLAVOR-CHANGING SCATTERING

See Daniel Mikker's Master's thesis
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FROM AMPLITUDE TO ENERGY SPECTRUM
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FROM AMPLITUDE TO ENERGY SPECTRUM
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FROM AMPLITUDE TO ENERGY SPECTRUM
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FROM AMPLITUDE TO ENERGY SPECTRUM
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FROM AMPLITUDE TO ENERGY SPECTRUM
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STELLAR ALPS

Bonilla et al. (2021) [2107.11392]
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HOW TO FIND ALPS?
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IN KAON DECAY

Bauer et al. (2021) [2110.10698]
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IN B MESON DECAY
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DISPLACED ALPS AT THE LHC

b o<'u
P
g’f‘(ﬂj\'\f

/

displaced

| 36



DISPLACED ALPS AT THE LHC
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HOW TO FIND ALPS?
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ALPS IN tt PRODUCTION
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HOW TO FIND ALPS?
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RESONANCE SEARCHES
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TOP-INDUCED EFFECTIVE COUPLINGS

e Tops can induce other couplings via loop corrections
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ALP EFFECTIVE THEORY
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