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Kinematicsin ep scattering
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D stands for diffraction and
isM2,/s.

Experimentally a(0)=1+e
€=0.08-0.10 and ¢y =0.25 GeV2
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‘ Picture of Diffraction in DIS

In the target rest frame:
(1} v* — qq or ggg forming color dipoles

q —

1- qq
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THuctuation = g5 » 1fm

(2} The dipole interacts with the target T

e if kr large, small transverse size r — pQCD

7’ 2 2 2 A
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T 934T OgsT = 09T

Color transparency

e if kr small, large transverse size r —
non-perturbative physics dominates
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e Diffractive structure function F,°

d*o(ep = epX) 2mo? PFP (zp, t, 2, Q%)

_ A ¥
Tpdidedq?  — zgr LTI dz pdt

e QCD factorization for diffractive DIS holds

(Callins, Berera & Soper, Trentadue & Veneziano)
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diffractive parton pQCD as in
distribution functions incl. DIS

Diffractive parton distributions evolve in n# following DGLAP eguation

o If In addition postul ate Regge factorization (Ingelman & Schiein)

dﬂFﬁD (Em, t: I, QE)
dﬂ:pdt

— fpr(EP: t)Fﬁﬂj(ﬁ: QE)

FP(8,Q%) evolves following DGLAP equations
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Diffractive Structure Function

F,PG —integrate over t
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at x=10-2 and Q%=4 GeV?,
Pg=0.4!! (unitarity limit is 0.5)

(Frankfurt, Strikman)



Application of diffractive pdfs

H1 Diffractive Dijets
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Ratios of diff/total
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e little Q? dependence at high My (low b) Flat in W

* strong Q? dependence at small M, (high b)
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Conclusion on Inclusive diffraction

m Diffractive processes — dominated by gluons
(~ 80%). May be close to the unitarity limit
(P,~0.4 at x=10%, Q°=4GeV?)

m Ratio of diffractive to inclusive cross
section: remarkably flat over wide kinematic
range.
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Exclusive vector Mmesons
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Exclusive vector mesons: s (W)

H1 p electroproduction H1 p production
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Exclusive vector mesons. sizes

H1 p production

L SCHC approximation 1 '
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S, and s+ have same W dependence

r becomes small with increasing Q2

Jy issmall aready at Q=0
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Conclusions on vector mesons

m 1 shrinksin size with Q? — soft to hard transition
m |arge configuration of S suppressed
m s /s flainW atlow Q2

m Jy: small object even at Q*=0
m S 3y /St INCreases with W
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Deep Virtual Compton Scattering

Signal (QCD)— Generalized Parton Distributions (GPD)
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DAVAGS

Q? and W dependenceof s (gFp— @)
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DVCS

W dependence of s (g°p — o) for different Q? values
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Note: if SCHC holds
g* Istransversely pol.

large configurations of s
suppressed




Conclusions of DV.CS

m W dependence of s,/ increases with Q-
m |[arge configurations of s suppressed
m clean process for obtaining GPDs

m to obtain the 3D GPDs — wait for HERA 111
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Summary of diffraction at HERA
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