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* The origi
ginal model required two Higgs d
s doublets
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1) breaking entangled with SW(2), »U(2) -» uu')EH

* SM fermions and axion couple at tree level

* Axion couples to SM gauge bosons at 1 loop




* SM particles neutra

—

* New heavy quarks & and singlet scalar & , &

- vv_', '

e Gauge representation of & induces axion-gauge boson coupling

* Axion coupling to SM fermions arises at 2 loops




They arise naturally from string theories
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No evidence means no distinction between models

* Bottom-up: Effective Field Theories

Texrmi
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 heavy scalar, all charge
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ional regularization
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. Smith, PRD 2 (1970) 179-200

pseudoscalar: enfor
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* Different asymptotic coupling for m, ¢4 My

e What about the renormalization scale ib{ ?
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L. Ametller mrgstrom A. Bramon E. Masso, NPB 228 (1983) 301315

G. Ecker, A. Pich, NPB 366 (1991) 189-205

* No O(1) €a4 at the EW scale, as opposed to generic ALP EFT
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Reactoscopes

FAA, V. Brdar, J. Quevillon, 2310.03631
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Production within the Sun

Complicated astrophysics

* Large detection chamber ' "

X-ray detectors

Shielding

Movable platform T

* Relevant coupling: 7} .

* (Can scan many masses
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Several possibilities for production

youdep
|
=
|
-
youden

* Detection in resonant chamber d

Frequency

29



T I N |

Several possibilities for production ENONT (Solat axions)
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M. Gianotti, I. G. Irastorza, J. Kedondo, A. Ringwald, K. Saikawa, 1708.02111

o Stellar @@@Mﬁm_g

e Many observables involved
* Bremsstrahlung and Primakoft production X

* Depend on astrophysical assumptions

* Main couplings: &
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* Involve high magnetic fields

* Can explore many ALP masses
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EFTs are a very powerful tool
* Bounds deriving from them can be tricky to apply on specific models

e Two well motivated ALP benchmarks: DFSZ-like and KSVZ-like

* DFSZ-like analogous to 2HDM
* KSVZ-like free of scheme dependence

* A dedicated analysis that recasts existing bounds is necessary
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Laboratory experiments complement astro/cosmo probes
* New proposals are still arising
* Among them, reactoscopes may be particularly affordable

* Better sensitivity than current laboratory bounds
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