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Fundamental constituents of  matter



Souvik Priyam Adhya



Souvik Priyam Adhya

Types of collision in colliders
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• Dijets as unique probe for novel tomography imaging of  the nucleon and 

nucleus: 

• Ideally, 2 final state jets produced in back-to-back in transverse 

plane with nearly balanced transverse momenta.

• Deviations → nonperturbative structure of  the nucleon and nucleus.

• Processes:

• One nucleus/proton → provides photon (γ)

• Other nucleus/proton → provides pomeron (P) 

• Diffractive refers to :

• process in which there is a large rapidity gap between the 

produced jets and the nuclear target.

• Photoproduction: 𝑄2 < 1 𝐺𝑒𝑉2 (other limit is DIS)

• Diffractive photoproduction (as background) helps to understand 

Exclusive processes (only dijets as final state, Pomeron ladder with dijet) which 

gives direct access to QCD Wigner functions (parton tomography).

Diffractive photoproduction
Gamma induced Pomeron diffractive (GIP)



Souvik Priyam Adhya

Diffractive photoproduction
𝜎𝑁𝐷 > 𝜎𝑆𝐷 > 𝜎𝐺𝐼𝑃

SPA, Goncalvez, Tasevsky; arXiv:26xx.xxxx.

Non-diffractive (ND) Pomeron exchange diffractive (SD, DD, CD)Elastic
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Diffractive photoproduction

• Pythia (8.3) studies of  azimuthal correlations of  dijets, but only in events selected to have a rapidity gap:

• Implement CMS rapidity gap cuts (further tightened exclusivity condition) to select diffractive events.

• Impact :

• Rapidity gaps isolate diffractive γ–IP (GIP) interactions, enabling access to gluon dynamics through anisotropic distribution 

       (nontrivial correlations in TMD associated with incoming hadrons).

𝜎𝑁𝐷 > 𝜎𝑆𝐷 > 𝜎𝐺𝐼𝑃

SPA, Goncalvez, Tasevsky; arXiv:26xx.xxxx.
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Diffractive photoproduction

These distributions are not directly calculable in perturbative QCD, making them challenging to measure.

 

However, they can be accessed through exclusive diffractive dijet production in ultraperipheral collisions (UPCs) 

at the LHC and the future Electron-Ion Collider (EIC).

Thank you !
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