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Fomeron intercept ana slope:
the QCD connection

<—~1/OLS—>

= O power law rise with energy

(see E. Levin, An Introduction to Pomerons Preprint DESY 98-120)

o' reflects the size of the emitted cluster,

which is controlled by 1 /0., and thereby is related to €

:( N Ay =Ins—

, Y
Im fel(S,t)oce(8+at)Ay~

Forward elastic scattering amplitude

assume linear t-dependence
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p-p Interactions

Non-diffractive: Diffractive:

Color-exchange Colorless exchange with
vacuum quantum numbers
rapidity gap

AV

Incident hadrons retain
their quantum numbers
remaining colorless

Incident hadrons
acquire color
and break apart
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Total single-diffractive cross-section
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fIP/p (t,3) - Op_5 (s6)
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\/ . . 100
** Unitarity problem: § oo
Using factorization O Amiage et .
and std pomeron flux o or
Gsp exceeds o at /s ~ 2 TeV. o

e
Cool et al./"
rd

» Renormalization:

Normalize Pomeron flux to unity
to eliminate overlapping gaps

KG, PLB 358 (1995) 379
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M?-scaling

KG&JM, PRD 59 (1999) 114017

10 E U TTUU U | U TTUUT U Ty U

0.01 <£<0.03) -

std. and renorm. @ 14 GeV  (

flux it (20 GeV (0.01 <£<0.03) |
A 546 GeV (0.005<&<0.03) -
O 1800 GeV (0.003 < &< 0.03)

renormaliza’rion[ﬁ

\V4
do §25—1

1 E

d2c/dtdM? L _ s (mb GeV ™)

m 10 & |

aM*  (M*)" N R
10 0 “ASQ%,%S.\&SE’ E

=> Independent of S over 6 : Y :
orders of magnitude in M2! ol renom o _9 ]

Factorization breaks down so as to ensure M?-scaling!
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Single Diffraction in QCD

Ay

_ Ewp-i-ip (2)

B pp(0)

2 independent variables: 7, Ay ~0.17

2
do :CF;(t){ g+az‘)Ay K J eEAy'}
dt dAy / . )

gap probability sub-energy x-section

Gap probability MUST be normalized to unity!
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Single diffraction (re)normalized

d’c oA 2 . A
=N,, -C-sz(t)-{e( i Z)Ay} -K‘°{(70€ » }
dt dAy - o
P, (Ay,t)
2&
— S —>00 ! S
N (s)=],, P, (Ay,t) dAy dt N —

2
d O _ Cu [eg(Ay—lns) .lnS]e(b0+2a'Ay)t

dt dAy /

Grows slower than s¢
-~ The Pumplin bound is obeyed at all impact parameters
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The Factors K and €

Experimentally: o= Sl — 0 1740.02, &=0.104
KG&JM, PRD 59 (114017) 1999 IP=p
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Inclusive vs Diffractive DIS

KG, “Diffraction: a New Approach,” J.Phys.G26:716-720,2000 e-Print Archive: hep-ph/0001092
Brend Loehr@smallx-2007
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Diffractive to ND ratio flat in x and Q2 for fixed §
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Multigap Diffraction

(KG, hep-ph/0205141)
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Multigap Cross Sections

Ay, Ay{ Ay,

Vi Yo
5 independent Variables{ t ¢

color
factor

dsgr/. _Cx P, )Hz{ i |2 2 gelovives))

1
i=1-5 ~— — - =
Gap probability Sub-energy cross section

J‘ a8 Nn s (for regions with particles)

Same suppression
as for single gap!
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Gap Survival Probability

?5 o CDF: one-gap/no-gap 9 9
A * CDF: two-gap/one-gap _ n / -
] - Regge predicton .- | S —
c L eI . b / ?
2 ] n n
(@) i
e i
o
@ ' 1—-gap/0—gap ~
g L Syhen (1800 GeV) x 0.23
1-gag
; 1 -glesr (630 GeV) ~ 0.29
10 L . 2—gap/1-gap
[ ﬁ Results similar to predictions by:
' | o 1 Gotsman-Levin-Maor
102 10° Kaidalov-Khoze-Martin-Ryskin
sub-energy Vs’ (GeV) Soft color interactions
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Dijets in yp at HERA: the puzzle (?)

slide imported from diffractive group experimental summary

of the HERA/LHC Workshop of March 14, 2007

Frixione NLO code

H1 Diffractive Dijet Photoproduction + hadronizarion correction
¢ H1Data H1 2006 Fit B DPDF
correlated FR NLOx(1+§, )

—. 1000 —_
ﬁ_ H1 a) gwuu— H1 direct '\b}
£ 800 . |resolved %
§ g e
e :| - 3
400 | )
200 N 208 —— Zr
— -
: 0.2 0.4 0.6 0.8 1 . 0.2 0.4 0.6 0.8 1
Iff-_." xiel:
large violation of naive factorization QCD factorisation
observed t OK
* factorization breaking occurs in direct and s
resolved processes Unexpected, not
Matthias Mozer, HERA-LHC 2007 understood 1
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Total Single Diffraction Cross Section (mb)

Dije‘rs in yp at HERA: the expectation

K. Goulianos, POS (DIFF2006) 055 (p. 8)

100
= 0.05

Albrow et al.

Armitage et al.
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 Factor Of ~3 suppression

ool o al_ / expected at W~200 GeV

fﬁe”‘”m”zgd | (just as in pp collisions)

for both direct and resolved components
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Diffractive DIS @ HERA

J. Collins: factorization holds (but under what contitions?)

Pomeron exchange  Color reorganization
jef g)

e x r'eor'gamze

1
F2D(3)(§9 X, Qz) ot §1+g 'Fz('xa Qz)
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Inclusive vs Diffractive DIS

KG, “Diffraction: a New Approach,” J.Phys.G26:716-720,2000 e-Print Archive: hep-ph/0001092

05 H1, ICHEP2006
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Diffractive Dijets @ Tevatron

jet
P
p

reorganize

jet

FP(£,x,0%) ¢ glfzg F(x/€,0°)
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Fo;;(&,8.Q%) @ Tevatron

1 @) L @)
FD s s . :N ’ N ) ’ 2
(é: IB Q ) renorm §1+23 (x/é)ﬂ’(Q ) @ §1+25 IBﬂJ(Q )
/ . dg & ' _Xmin~ 1
1 _ min — B ~E .
Nrenorm o jmm §1+28 4
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SD/ND Dijet Ratio vs x5;@ CDF

SD
_ F:~ (%)

FNP (X)

J
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Flat & dependence

R(x) _ x—0.45
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