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• Forward instrumentation at EIC will allow to measure leading protons in a wider kinematic range 
of longitudinal momentum component and momentum transfer than at HERA


• Sensitivity to the secondary diffractive exchange - Reggeon contribution


• Precise measurement of   t dependent cross section σD(4)


• Varying energies: possibility of extraction of longitudinal diffractive structure function


• Sensitivity to region of higher twists (low Q) and large z for diffractive gluon density


• First extraction of nuclear diffractive PDFs with accuracy comparable or exceeding that of proton 
diffractive PDFs at HERA


• Relation between shadowing and diffraction

Examples of prospects for inclusive diffraction at EIC

Nestor Armesto, Paul Newman, Wojtek Slominski, Anna Stasto

Partial references: arXiv 1901.09076, EIC Yellow Report (to be released soon) 



Inclusive diffraction in ep: 
extended range in t and xL

(푥 , 푝 )

Cross section, reduced cross section, diffractive structure functions

Inclusive diffractive DIS
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Incoming proton runs along 푧 axis.
Outgoing proton momentum is given in terms of (푥 , 푝 ) with 푃 = 푥 푃 .
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Figure 8.125: Distribution of final state protons in the RAPGAP simulation of diffractive DIS
at the EIC (electrons with energy 18 GeV and protons of 275 GeV). Top left: generator level
distribution in the plane of h versus xL = 1 � x. Top right: similar distribution after passing
through a simple model of instrumental effects (migrations and acceptance). Bottom left:
distribution mapped onto the pane of xL versus t after passing through the simulation of
migration and acceptance effects. Bottom right: one dimensional projection onto the t axis
after passing through the simulation of migration and acceptance effects. No lower limit on
the acceptance in q is applied in these figures.

Inclusive diffraction in ep: extended range in t and xL

RAPGAP simulation

Gap in acceptance between Roman pots and B0 detectors, at relatively large value of t


Gap moves to lower t for smaller energies


Could be mitigated  in the design with two EIC detectors, and different forward 
instrumentation in the second case.



Inclusive diffraction in ep: secondary exchange

Beyond 
HERA



Inclusive diffraction in ep: FLD

FL from fits to pseudo-data for �sys = 2% (a)
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The pseudo-data are fitted to �red = F2 � YL(y)FL
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F2 and FL are free parameters in the fit

Systematic error 2%


18 beam setups


469 bins selected such that 
they are common to at least 

four beam setups


