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• Summer student at Cern in JYU ALICE group in 2023, 
Flow analysis
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• Masters thesis 12/2024: Pure glue lattice QCD
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Diffractive DIS
• Characteristic "Rapidity gap" in the 

detector between outgoing target and 
remnants of the virtual photon (X)

• Rapidity gap implies colorless interaction 
via the pomeron (ℙ)

• ~ 15% of DIS events were diffractive at 
HERA ('92 - '07) 

• Note: in proton rest frame the virtual 
photon has energy ~ TeV!

https://doi.org/10.1016/0370-2693(93)91645-4, ZEUS collaboration (1993)
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Structure functions

• Most precise HERA data* is given as a reduced cross section (2012)

• Idea: Use JIMWLK to compute the energy (xℙ) dependence for diffractive 
structure functions (new!) for the proton and heavy nuclei → saturation

• Goals: Compare with HERA & predict for the EIC, constrain parameters with 
additional cross sections

* https://arxiv.org/abs/1207.4864 H1, ZEUS (2012)
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JIMWLK equation (Jalilian-Marian, Iancu, McLerran, Weigert, Leonidov, Kovner)

• A renormalization group equation at low x (generalises BK)

▪ Color Glass Condensate: quarks are static sources of 
dynamic color fields

▪ Classical color fields and scattering off them is 
described using Wilson lines V ~ P exp(-iA), stochastic 
variables

• JIMWLK: evolve the probability distributions of low x Wilson 
lines to even lower x

• Langevin formulation of LO JIMWLK:
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• Coherent cross section = proton stays intact
• Factorizes at high energy, schematically above
• Average over Wilson line configurations

Dipole picture @ LO: photon to quark-antiquark pair

https://github.com/schenke/ipglasma
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Longitudinal diffractive cross section

https://github.com/schenke/ipglasma
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What's new?

• Energy dependence is solved using JIMWLK *

▪ Wilson lines already used to describe other 
HERA data ^

▪ Evolution of the proton geometry is 
naturally accounted for

* https://github.com/hejajama/jimwlk
Schenke, Mäntysaari

^ https://arxiv.org/abs/1806.06783
Mäntysaari, Schenke

https://github.com/hejajama/jimwlk
https://arxiv.org/abs/1806.06783


Plans for the future

• Investigate the Gaussian approximation for JIMWLK with TMDs
▪ Often used to reduce the computational load, but validity has been checked 

only for (two) specific coordinate configurations [3]

• Work towards a Langevin formulation of NLO JIMWLK

[3] https://arxiv.org/abs/1108.4764 Dumitru, Jalilian-Marian, Lappi, Schenke, Venugopalan (2011) 14
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https://arxiv.org/abs/1806.0678
3
Mäntysaari, Schenke (2018)
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https://arxiv.org/abs/1806.06783


17



18
https://arxiv.org/abs/1806.06783
Mäntysaari, Schenke

https://arxiv.org/abs/1806.06783


19

https://arxiv.org/abs/1806.06783
Mäntysaari, Schenke

https://arxiv.org/abs/1806.06783


20



21


	Slide 1: Diffractive Structure Functions with JIMWLK
	Slide 2: Introduction
	Slide 3
	Slide 4: Diffractive Structure Functions with JIMWLK
	Slide 5
	Slide 6: Diffractive DIS
	Slide 7
	Slide 8: Diffractive Structure Functions with JIMWLK
	Slide 9: Structure functions
	Slide 10: Diffractive Structure Functions with JIMWLK
	Slide 11: JIMWLK equation (Jalilian-Marian, Iancu, McLerran, Weigert, Leonidov, Kovner)
	Slide 12: Longitudinal diffractive cross section
	Slide 13: What's new?
	Slide 14: Plans for the future
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

