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Diffractive DIS: process and variables
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DGLAP fit to DDIS data (ZEUS, 2009)
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DGLAP breakdown: ’critical scale”
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DGLAP breakdown: closer look
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Beyond DGLAP: dipole picture
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Inclusive scattering: large energy factorization+ eikonal
colour dipole scattering




Diffraction: quark — antiquark

| *An exponential t-dependence of the amplitude
| Strongly suppressed at small (3
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Diffraction: quark — antiquark — gluon

*Subleading in the o, constant, but enhanced at
small 3 — due to the dipole size
k | \ / Effectively 2 dipoles at large N, limit
|
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Diffraction: quark — antiquark — gluon
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Tuning the model

*The dipole cross-section fixed by the GBW fit to inclusive data
(massless quarks, no charm)

*Phase space improvement following GBW calculation:

GBW(E] QE JL]p)

£ (B Q%xp) = F QP xe) per =

C. Marquet, Phys. Rev. D76 (2007) 094017

*In the gluonic term, ”x,” parameter is rescaled by a factor of 2
(in inclusive DIS case ’x,” relates to Bjorken x for DDIS to
pomeron Xp)




Data vs DGLAP: crusial bins of low Q?
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Data vs DGLAP and twist-2 from GBW
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Data vs DGLAP + twist-4 + twist-6
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Data vs DGLAP + twist-4 + twist-6
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H1 data vs.+ twist-4 + twist-6
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q — gbar vs. g — gbar — gluon
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F P® structure function
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Constraints on higher twists

*Very weak constraints from experimental inclusive DIS data
J. Bartels, K. Golec-Biernat and L. Motyka, Phys. Rev. D81 (2010) 054017

*BFKL bootstrap (LL): only one (reggeized) gluon couples to
one fundamental (quark) line — eikonal multi-gluon coupling
Is unrealistic — cut off some higher twists is reasonable

Example: GBW couples 2 gluons at the amplitude level:
twist-2 and twist-4 in the diffractive cross-section

:
%
%

QOO0QLRANA0AN0,
‘0000000000000000000

19/19



Conclusions

*HERA data are consistent with discovery of the positive higher twists
effect in DDIS at, and below Q? of order 5 GeV=2.

*The main evidence: significant, systematic deviation of DDIS
data from DGLAP fits at small x and Q2.

*The saturation model predicts correctly the DGLAP breakdown
line (x,Q2) due to the emergence of higher twists.

*The saturation model provides a good description of data when
the twist series is cut-off at twist-6.

*FL structure function data are not well understood.

*Experimental and theoretical exploration of higher twists
may be now possible.



