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Gamma-gamma collider

* Addition to ee-colliders ﬁ:ﬁ
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* Compton backscattering / b
* Getting access to vy and e processes
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Gamma-gamma collider

* Compton backscattering
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* Energy spectrum
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Energy spectrum of scattered photons at different e-beam energies
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Spectral luminosity of v~ collisions at p? = (b6 /a.)?

Gamma-gamma collider .,
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Gamma-gamma collider [, _ ol
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* Use European XFEL (Eq = 17.5 GeV)

— Project idea for the beam dump v weinou

* 12 GeV peak
* Excellent for bb and cc range
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Gamma-gamma collider

* Additional hadronic resonances [v. teinov 201
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* Possible four-quark states [
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* Looking for BSM particles I
* ALPs 0 bl
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* Mixed models ok %
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* Indirect tests of SM physics P
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* Precision observables 1018
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Light-by-light scattering T I

> +
6 7/"L7T
| vU,d, s cbt
¢ HaS been done fOI’ d |Ong Ume [Lifshitz, De Tollis, Karplus, Neuman] VV’
<

* So far observed by ATLAS Y J\:’N Y

* most recent results from 2020
* Possibility to observe BSM contributions

Existing constraints from JHEP 1712 (2017) 044
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Light-by-light scattering T I
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* Helicity amplitudes
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Light-by-light scattering
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* Only fermionic
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* Electron contribution
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Axion-Like Particles
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* Main contribution from s-channel
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ALPs

* With helicity amplitudes [C. Baldenegro et al. "18]
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* Final cross-section dependent on photon luminosity
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- Using CAIN [Kaoru Yokoya]
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Conclusion

* Gamma-gamma colliders are great additions to any ee-colliders
* At European XFEL first look at the technology for future colliders
* bb and cc production range is covered

Outlook
* SM LbyL vs different BSM contributions

* Full ALPs check with CAIN luminosity <[i: <m <[::i

* Mixed model [k kaneta, H. Lee, S. Yun "17]
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Thank you for listening
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Gamma-gamma collider
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Light-by-Light scattering
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“Dark Axion model”

[K. Kaneta, H. Lee, S. Yun 17]
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* KSVZ-type dXION [Kim, Shifman, Vainshtein, Zakharov] Laxion portal = 4ggaGwG” + %GFHVF“ -
* (Very) heavy quark and (nearly) sterile axion
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Light-by-light scattering
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ALPs
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