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Diffractive DIS
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#® Two more variables: zp = (Q? + M?)/W? and t
® Diffractive parton distributions (leading twist):
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Regge factorization
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® ¢’ = f(zp,t) ¢V (3,Q%) where §=0Q?/(Q*+ M?)=ux/zp
® DGLAP evolution of Pomeron parton distributions  ¢%" (3, Q?)

® subleading reggeon exchanges
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Dipole approach

In the proton rest frame:
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Interaction encoded in the dipole cross section o,
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Dipole cross section with saturation
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® unitarity bound implemented
® saturation scale: Q.(z) = Qoz~*
® geometric scaling:

0qq(%,7) = 04q(7Qs(7)) - 02,Q%) =0(Q%/Q:(2))
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Implications for diffraction

pQCD i Saturation i Soft

dipole cross section

Q i VQg i UNocep
F, = Q%0 ~ 1 + WmQ2/Q*> + 1

FY =Q*o” ~ 1/ + 1 + 1

Diffraction probes saturation. Constancy of the ratio:
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Comparison with HERA data
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Constant ratio
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DPD from dipole approach - |

Fy = F .+ F:+ F. .

® [P contains all twists (powers of 1/Q?).
® FL~1/Q? dominates for M? < Q?

o FT

T, dominates for M2 > Q?
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DPD from dipole approach - I

® Extracting twist-2 contribution

T
I - q
FT

qqg

® Regge factorization due to geometric scaling property of o,

" ~ Qixp)arp(B) ~ ap”

g7 ~ Qizp)gr(B) ~ ap”

1-2 e
® asaresult: FP ~ o, 0 => apefr =~ 1.15
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DPD at initial scale Q3 = 1.5 GeV/?
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DPD from dipole approach - IV

0.1

H1 DATA (1994)

0.2

04

T
7
—e
7
4

”‘ﬁi\

~

4
4

—et
+
-
4

/7

4
4

~

?*Ti“

~
S.

T
N ’
- ,b
7°

% \\\\\s % ~\\‘~. +* % \~‘}~ % N\f}’? * % t.."’+~ % NN?%‘%%

A AN N A N N A

ST SRR RN S P P U SRR R R SR PR PN P S P P T

g \\\ g Thal g Saal g S9e g 'N"“»tv ? Sey

r R ‘Ngt r et ’“ij - YV .,f%iﬁi

L 'j ~ L S L S L f".,mi ",,.' ﬁ;s\

? IS . ? T 7 RN s ? \;t 7 e 7 Ry

i fe et £ ' f RSO S S A

[ L S S~ L sl ""h.,, el ﬁ)?‘\

SRR ESe E o~ e = E

E Sselt BTN Eos AN SRR LI FoSel

g N 7“:1: \’?wj F e | "»’..pt i fow

’ e \~'7 - (N . RS

\\\\;\\\\\\7\\\\\\\\\\\\\\\\\\\\\7\\\\\\\\\\\\\\\\\\\\7\\\\\\\\\\'

E T B RN 4 RN 4 N * 3

F Mook Segty DTS B S LY ST PP N

i “f ~t,, M\\f \\?\ F ""'3..,” 3 «fieiewﬁ

E Ss =TSO E o~ = E -

; \s\\t; ~\\\‘i g \\x\\ ‘" E \\~\~{* ; E et E .

i : N ) SO TS SN A

o e TN N 2 = 3

E N = S + = S E =~ = =

E SsF ~UF St F sotb b N

f L T T g

3 3 3 3 F TE m

TN
I RN R e

—4 -3 -2

4 -3-2

4 -3 -2

4 -3 -2

4 -3 -2

—4 -3 -2

l0g,,(X5)

7.5

9.5

12

18

28

45

75

Diffraction and saturation — p.12/13



Summary

Dipole approach with saturation provides a unified description of
inclusive and diffractive data.

Saturation scale and geometric scaling plays an essential role:

» constant ratio o%// /gtot
» twist analysis
» Regge factorization

More evidence from exclusive diffractive processes.
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