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Introduction and motivation

Modelling exclusive photon-photon collisions.

- collisions- applications.

Inclusive production-the photon PDF.

Photon-initiated processes with rapidity gaps.

Conclusion
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“The γγ- Resonance  that Stole Christmas 2015”

ATLAS &CMS seminar on 15 Dec. 2015

The ATLAS announcement of a 3.6 σ local excess in diphotons with  invariant mass ~750 GeV

in first batch of LHC Run –II data, combined with CMS  announcing  2.6 σ local excess.

EW Moriond, 17.03.2016

Theoretical community –frenzy of model building: >150 papers within a month.

Unprecedented explosion in the number of exploratory papers.

(More than  400 papers currently)

If  it were not a statistical fluctuation, 

a natural minimal interpretation:

scalar/pseudoscalar resonance coupling dominantly to  photons.

As an outcome -great improvement in our understanding of photon PDF and

development of the effective tools for analysing potential diphoton resonances.

750

GeV



5

(SuperChic 2   HKR-1508.02718)

C.F. von Weizsacker, 1934

E.J. Williams , 1934

E. Fermi, 1925

(FPMC)
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In fact, the situation is more 

complicated due to the effects 

caused by the polarization structure 

of the  production amplitude.



Durham Group-KMR

Tel-Aviv Group- GLM

(Radek, this meeting)
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The only MC generator which consistently  incorporates  the calculation of  survival factors and

Sudakov effects  (HKR arXiv:1508.02718)
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γγ collisions- applications
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HKR,arXiv:1508.02718
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KMR-2004
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Finally published in J. Phys. G.
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Inclusive Production-the Photon PDF
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worrisome range

NOT SO LONG AGO



17



18



19



20



21



22

The LUX  photon PDF determination



(also A. Szczurek et al, 2015) 

LUX Photon PDF determination relies on high precision DIS data 
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HKR arXiv:1601.03772

Photon-initiated processes with rapidity gaps
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(satisfies veto)

(RG veto in DGLAP equation)
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Suppression due to LRG veto.

phenomenological objects only-factorization

explicitly violated by rescatteringl effects
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Also a good agreement with ATLAS 8 TeV result:
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In principle allows to evaluate the photon flux  using the DIS-based LUXqed

results for input incoherent photon distribution to describe the events with  

Rapidity Gaps (or other experimental cuts).
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CONCLUSION

A formalism is developed allowing to describe photon-induced events

with LRG in terms of modified photon PDF with consistent implementation of

the soft  survival effects
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Why is it important ?
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LUXqed



43

P. Nason, talk at the Workshop on Future Challenges for precision QCD, Durham 25-27. 10-2016

(PRD 93(2016)074018)


