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Positivity

PhysRevLett.129.011805 Jiayin Gu, Liantao Wang and Cen Zhang
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Analyticity 
• Cauchy's theorem 

Locality 
• poles 
• branch cuts 
• Froissart bound 

Unitarity 
• Optical theorem

Dispersion relation
Positivity
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https://cds.cern.ch/record/2754221/files/ATL-PHYS-SLIDE-2021-045.pdf

Ultraperipheral Collision
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arxiv: 2207.03012 Huasheng Shao and David d’Enterria

Obtain cross section by PDF

Chi Shu

Take the approximation 

Probing positivity with UPC 6



Dept. of Physics
Fudan Univ.

Data analysis

Chi Shu

chi-square analysis
• prior hypothesis: Standard Model
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An interesting process
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The process in UPC

Detector: 
• one forward proton
• one photon
• one jet
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The constraint on dim-8 operators 
with selection efficiency 15%
(Assuming no background)

9



Dept. of Physics
Fudan Univ.

Conclusion
𝛾 𝛾 → 𝑙! 𝑙" process
• The ATLAS has observed 𝛾 𝛾 → 𝑙! 𝑙" process at LHC. 
• As the LHC continues to operate at high luminosity, the resulting experimental data 

promises to open new avenues for testing the SM and QFT.
• The constraint on dim-8 operators from LHC and CEPC is in the same order.

New process: 𝛾 𝑞 → 𝛾 𝑞 process
• There are positivity bounds between 𝛾 𝑞 → 𝛾 𝑞 process in UPC.
• The LHC can make constrain on dim-8 operators for quark, presenting an innovative 

approach for probing these physics beyond the SM.
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