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Two nuclei miss each other, 
interact electromagnetically

Different types: 
1.光-核photo-nuclear
2.光-光photon-photon

Ultraperipheral collisions (UPCs)
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linearly polarized photon

Li, Zhou, Zhou, 2019

linearly polarized photon predicts cos4ϕ modulation



*Phys. Rev. Lett. 127(2021)052302
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LEP, 2004

Poor constraints of tau: room for BSM physics, and motivate new experimental strategies. 

Short lifetime: aτ and dτ can only be obtained from τ production and decays at colliders

supersymmetry at energy scales MS:

times more sensitive to BSM physics than aμ

Fermilab

Fermilab, 2023



DELPHI, 2004

�푒푒 = 183 퐺푒�~208퐺푒�,  650 ��−1

OPAL, 1998
푒−푒+ → � → �−�+�

L3, 1998

푒−푒+ → � → �−�+�



1908.05180

Constraints: �� < 3.4× 10−17 푒 푐�
−0.008 < �� < 0.0046

2002.05503

Constraints: |��| < 6.3× 10−17 푒 푐�
−0.021 < �� < 0.017

In the SM, �� is very small, ��~
��

�푒
�푒~10−33 푒 푐�



ATLAS, Phys.Rev.Lett. 131 (2023) 15, 151802

�푁푁 = 5.02 푇푒�,  1.44 ��−1

One muon from one tau, an electron or 
charged-particle tracks from the other tau 

95% CL : −0.057 < �� < 0.024

CMS, Phys.Rev.Lett. 131 (2023) 151803

�푁푁 = 5.02 푇푒�,  404��−1

One muon from one tau, three charged hadron

68% CL :�� = 0.001−0.089
+0.055
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Shao, Yan, Yuan, CZ, 2023
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joint b⊥ and q⊥ dependent cross section:

Shao, Yan, Yuan, CZ, 2023

polarized differential cross section and the azmimuthal asymmetries arising from 
linearly polarized coherent photons:

Shao, C.Z., Zhou, Zhou, 2023  
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cross section:

electromagnetic potentials:

amplitude:

effective vertex:

Greiner, 1993  
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Shao, Yan, Yuan, CZ, 2023
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cross section:

Outlook: STCF

unpolarized and linearly-polarized photon 
TMD PDF of electron: DELPHI, 2004

�푒푒 = 183 퐺푒�~208퐺푒�,  650 ��−1

photon TMD PDF of electron:

Thanks!
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polarized differential cross section and the azmimuthal asymmetries arising from 
linearly polarized coherent photons:



Hep-ex/0406010 DELPHI

�푒푒 = 183 퐺푒�~208퐺푒�,  650 ��−1

Hep-ex/9803020 OPAL

L3

푒−푒+ → � → �−�+�

푒−푒+ → � → �−�+�

푒−푒+ → �−�+푒−푒+
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