Two photon physics at e*e- colliders

=
o 7L (um)

SHANDONG UNIVERSITY, QINGDAO

Based on: Phys.Rev.Lett. 134 (2025), in collaboration with Yu Jia and Ya-jin Zhou
2025 a MR EEf e, 2025%7H2-6H, & !



https://indico.pnp.ustc.edu.cn/event/3672/
https://indico.pnp.ustc.edu.cn/event/3672/

Outline:

* Introduction
* Linear polarization of quasi-real photons
* P1on pair production

* Conclusions
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The boosted Coulomb potential

E. Fermi, 1924
Weizascker--Williams 1934

Linear polarization of photons:

\QJL

A Li-JZ-Zhou, 2019

iInduce cos4¢ modulation in di-lepton production.



Verified by STAR experiment

STAR collaboration, PRL, 2021
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Linearly polarized photon

relativistically moving charged particles will introduce electromagnetic field
the photons are linearly polarized due to their transverse momentum

hadron

gluon/photon TMD (transverse-momentum-dependent) factorization:

2dy_d2}7L ik- % v 2 Qkiki v 2
f B PIFOF P, = 6700k +{ =5= - 87 )b e kD),

Mulders, Rodrigues, PRD63(2001)

f1(x, ki) = hy(x, ki) , small-x gluons/photons are highly linearly polarized.

AL Netz and J. Zhouw, 2011, C. Li, J. Zhou and YZ, 2019

Collinear factorization: o ~ PDFs(x) ® hard part
TMD factorization: o ~ TMDs(x,k1)® hard part



direct pion pair production, eTe™ collider vs. UPC
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Conclusion: to study the polarization effect of poin pair production from yy fusion,

e"e” collider is better )




Some ChPT calculations for yy — nn
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Dipoin production in e"e” collider, data-driven method

Ling-Yun Dai and M.R. Pennington, “Comprehensive Amplitude Analysis of yy — n*n~, 77" and

KK below 1.5 GeV”, PRD90, 036004 (2014)

partial wave expansions of the amplitudes:
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Dipoin production in e"e” collider, data-driven method

cross section in helicity amplitude form with linealy polarized photon:
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Phenomenological impact
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Linearly Polarized Photon Fusion as a Precision Probe of the Tau Lepton Dipole
Moments at Lepton Colliders

Ding Yu Shao,” 23 * Hao Xiang,! Fang Xu,"' T Bin Yan,*® ¥ and Cheng Zhang® 8
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Numerical results
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summary:
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