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» naturally predicted in many extensions of the standard model

» assoclated with solutions to fundamental problems:
strong CP, dark matter, hierarchy problems

Peccei, Quinn 77; Weinberg 78; Wilczek 78

Preskill, Wise 83; Abbott, Sikivie 83; Dine, Fleischer 83
Graham, Kaplan, Rajendran 15

+ many many more
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2022 Spectroscopy data

Higgs ¢ mixing

excess In
spectroscopy data

1. How robust is the Kaon bound?]
. i.e. how to avoid it?
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Can we avoid Kaon decay bounds?

spectroscopy
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Probing new hadronic forces
with heavy exotic atoms

7 Liu, Ohayon, Shtaif, YS, 2502.03537
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long range hadronic interactions?
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CP violation in diatowic wolecules
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Future probes of scalars and
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Optical Dump and EIC
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An optical dump

high-intensity laser pulse

photon emission, frequent process
several outgoing photons per electron
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An optical dump

high-intensity laser pulse

photon emission, frequent process
several outgoing photons per electron

e
electron beam

Y

I
optical dump

. collimated photon source |
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| 1019 y/sec, E ~ O(m,) |

Bai, Blackburn, Borysov, Davidi, Hartin,

LOI 1909.00860 ,CDR 2102.02032 19 Heinemann, Ma, Perez, YS, Tal Hod PRD 22
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Axions at electron-ion collider (EIC)
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Axions at electron-ion collider (EIC)
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BSM at Fusion reactors

utilize the huge neutron flux
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utilize the huge neutron flux
+ blanket as a target
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utilize the huge neutron flux @ \ ---------------
+ blanket as a target
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New physics producﬁom

utilize the huge neutron flux @ \ ---------------
+ blanket as a target
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New physics production

61

utilize the huge neutron flux
+ blanket as a target A
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BSM at Fusion reactors

only proton coupling proton + small electron couplings
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Sumwmary

* Kaon decay can be disentangled from spectroscopy.

* Precision spectroscopy is a powerful probe of new hadronic
Interactions.

* |n the next coming years new options will be open for ALPs physics
(LUXE, EIC).
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Kaon decays: K — z¢
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uds-model
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P violation in chiral molecules

E; # Ep = parity violation

within the SM tiny effect (weak interaction)

25 Baruch, Changala, Shagam, YS, PRR 24



P violation in chiral molecules

rfine structure of L and R
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Axions at muon-ion collider (MuSIC)

How can we go more further (next decades)?
muon-ion collider

27 Davoudiasl, Liu, Marcarelli, YS, Trifinopoilos 2412.13289



Axions at muon-ion collider (MuSIC)
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BSM at Fusion reactors
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New physics chain

n from the fusion 1 on the blanket target detection VéaN[C)) cllilkseassocnatlon
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New physics producfion
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