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many searches for ALPs
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+many more proposed!



photon coupling
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but what if the underlying theory is anomaly-free?



photon coupling
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can we tell the difference?



ALP-photon coupling
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ALP-photon coupling




ALP-photon coupling
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cancels for non-anomalous
models



Coupling to Leptons
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ALP-photon coupling
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decay widths
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goodness of fit
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goodness of fit
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beam dump
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Primakoff production decay
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beam dump
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**caveat: we assume production does not change

Primakoff production decay
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collider

[1607.06083], see also [1509.00476]
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conclusions

anomalous vs. non-anomalous theories will give
different predictions for the ratio of the photon and
fermion couplings

beam dump searches can start to differentiate with
N>102 events for MeV-GeV masses

collider searches can differentiate with N>106-7 for
masses above a few GeV

systematics are experiment dependent, but the lower
the better



another example



new heavy fermions

no coupling to SM fermions
coupling to heavy fermions
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new heavy fermions

no coupling to SM fermions
coupling to heavy fermions
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new heavy fermions

no coupling to SM fermions
coupling to heavy fermions
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