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AXION-LIKE PARTICLE (ALP)
Energy

 Generalization of the axion New
physics
 Pseudoscalar

» Has shift symmetry a —» a + 2nf, T A=4nfq
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ALP EFFECTIVE THEORY
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ALP EFFECTIVE THEORY
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AXION-LIKE PARTICLE (ALP)

1 2 oHaq _ a o .
Leff(,ll) 2 Eaua ota __Claz — ZFCFVMF +Fz CVV_VVAVA,HV
F a %

m

4 *Y

2 fa

1 mé a - a" . Ay, -
= 50ua 0"a ~ Taaz Zf: MeCrp ]TaflySf ]Tazv: Eyy EVM‘?,VA"“’

top is most sensitive to ALP!

Energy
New
physics
=+ A = 4nf,
T H
-+ EW

| 5



TOP-INDUCED EFFECTIVE COUPLINGS

e Tops can induce other couplings via loop corrections
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HOW TO FIND ALPS?

~ inmesondecays
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DISPLACED ALPS AT THE LHC
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DISPLACED ALPS
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ALPS IN tt PRODUCTION
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LEADING CONTRIBUTIONS
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ALP EFFECTS IN m,; DISTRIBUTION |
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ALP EFFECTS IN m,; DISTRIBUTION ¢ L
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ALP EFFECTS IN p; DISTRIBUTION —— SM
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(1/0) do/dms (TeV~1)
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BOUNDS ON ¢;;
FROM VIRTUAL TOP
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BOUNDS ON ¢,, AND ¢

AVP, Westhoff (2023) [2312.00872]
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Conclusions

« Among the SM fermions, top is most sensitive to ALPs.
* Top induces all other ALP couplings = rich phenomenology.

* Inclusive tt measurements give mass-independent bound on ALP-top
coupling.

Thank you for listening!
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BACKUP SLIDES
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cec(A) DEPENDENCE
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RESULTS

INDIVIDUAL CONTRIBUTIONS
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RESULTS
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RESULTS
ALP MASS DEPENDENCE
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ALPS IN MESON DECAYS

Bauer et al. (2021) [2110.10698] T — ya(pp)
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ALPS LIFETIME

[CGG (A) =0, crpeee(N) = 0]
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ALPS LIFETIME
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Axion-Top constraints

ALPS IN hhZ (projection)
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ALPS IN ¢ttt

Axion-Top coupling constraints
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RESONANCE SEARCHES
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