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Gamma-gamma collider
e e

* Addition to e*e™ colliders e

 Compton backscattering

e

» Getting access to yy and ye processes
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Gamma-gamma collider [, ..
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Gamma-gamma collider

 Additional hadronic resonances (v. . Telnov 2020:2007.14003v2]
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* Possible four-quark states [
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* Looking for BSM particles 10°*
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* Indirect tests of SM physics o6 |

17 Haloscopes
10 S (future)

* Precision observables S

_20 g T i
10 1072 102 100® 105 10712 10 10 103 10° 100 108 102 102

mgy [€V]

[FIPS Workshop 2022]



Dark photon

e Extra U(1): SUB)QRQSU2), QU,(1) ® U,(1)
* Mixing between the two U(1) groups
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* Mixing between photon, Z-boson and dark photon

WE CWw SWwW —SWE Zp,
B, | = —sw cw —cwe A,
A:L twe O 1 A;L



Dark photon

* Massless
* Massless only interacts through operators of dimension higher than 4

* Massive
* Mass through Stuckelberg or dark Higgs mechanism
* Possible dark matter candidate form, < 1 MeVand e < 107°

* Visible and invisible decays
e Searches at colliders and beam dump experiments



Dark photon at a gamma-gamma collider
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* Every fermion except for top
e So far only looked at low energy
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Light-by-light scattering i I
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* Has been done for a long time (isshitz, be Tolis, karplus, Neuman] .
* So far observed by ATLAS ~ rJ\JN o

* 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
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Light-by-light scattering
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“KSVZ model”

¢ KSVZ-type axion [Kim, Shifman, Vainshtein, Zakharov]
* (Very) heavy quark and (nearly) sterile axion

* With dark photon
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Conclusion

* Gamma-gamma colliders are great additions to e*e~ colliders
* At European XFEL first look at the technology for future colliders

e bb and c¢ production range is covered

Outlook

* SM LbyL vs different BSM contributions
e Automation of SM part
e SANC
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Thank you for listening
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Gamma-gamma collider
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