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Entanglement & Collisions

Density Matrix 
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Van Neuman Entropy
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Transverse momentum distribution of charged 

hadrons in proton-proton collisions at 𝒔 = 13 TeV

Data: ATLAS collaboration, Eur. Phys. J. C76, 502 (2016); PLB 758 , 67 (2016)
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Di-Muon pair transverse momentum distribution

doubly diffractive 𝜸𝜸 scattering in pp collisions 
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Baker, O. K., & Kharzeev, D. E. (2018). Physical Review D, 98(5), 054007

න lum = 3.2 𝑓𝑏−1
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Baker, O. K., & Kharzeev, D. E. (2018). Physical Review D, 98(5), 054007.
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න lum = 36.1 + 35.9𝑓𝑏−1

And charged-current weak

Interactions too!
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ҧ𝜈𝜇 + 𝑁 → 𝜇+ + 𝜋0 + 𝑋

G. Iskander, et al., Physics Letters B 811 (2020) 135948D

Hard Component

Extends to Higgs sector

6



Conclusion

• Observed signs of entanglement in High Energy collisions

• Raises possibility to use quantum phenomena for physics searches at colliders

• Increased motivation to use angular variables analyses

• Consider statistical distributions for physics searches

• Detectors with spin-sensitivity?
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