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Introduction

Diffraction: is mediated by diffractive exchange (IP)

V quantum numbers of vacuum aQ

V no colour transfer

V small momentum transfer in ¢-channel - ;)

—> is observed as final states with large rapidity gaps (LRG)

What is IP ?

V Object ?

e IR egge trajectory

e Resolved IP model (DPDF’s by H1 and ZEUS)
V pQCD:

e 2g-exchange model
e DPDF'’s (A.Martin, M.Ryskin, G.Watt)
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Introduction

The structure of the colour singlet is studied within the QCD:

V QCD hard scattering factorisation theorem: (at fixed zyp and ¢)

oP(vp— Xp)= > fP(=,Q%zpt)®c"(z,Q%)

parton 1

o7"%: universal hard scattering cross section
fP : universal partonic distribution functions (PDFs),
obey evolution equations

Theorem’s validity is proved for diffractive DIS by J.Collins

CDF dijet rates: 5-10 times lower than expected ones
using Diffractive PDF’s from HERA

o
= | ® coF

O —— H1200260QCDFit(prely e R
[—— QCDfitto ZEUS97 data (LPS)

What this discrepancy indicates:

10 -

Diffractive PDF’s not universal ?
Factorization is not valid ?

A.B.Kaidalov et al. predict suppression factor
S = 0.34 for resolved photon at HERA

1
10 =

[ |
10

B
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Introduction

Does diffraction obeys QCD hard scattering factorisation 7

V Compare lower Q° < 1 GeV? (PhP) and higher Q? > 1GeV?(DIS):
Expected to hold for DIS and direct PhP
Probably fails for resolved PhP

V Perform tests with identified hadronic final states using determined
by H1 and ZEUS DPDF's: in diffractive DIS and PhP

a:gbs > 0.75 a:gbs < 0.75
— Je’(k’)
() %dk) &) ,

q g

q

L 20
o(P) gp oP) oP) gp o(P) DiJets
@ (b) etc.
direct PhP, DIS resolved PhP

Various hard scales: Q?, Pr, mg
Sensitivity to gluonic exchanges
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Kinematics

e(k) +p(p) — €' (k) + X +p'(p’) proceeds via v*(q) + IP(Pp) — X :
X may be D*X’, JetlJet2X’, etc.

Q* = —q*
PhP Q2% < 1 GeV?

DIS Q2 > 1 GeV?
M?( — (PP+q)2

2 2 2
_ Ppqg _ Mx+Q Mx
wP—W—Wz—W, wP_Wz in PhP
B = Q2+M2 (for DIS)
jet n; Jjet —n;
Zobs . Zjets ET exp get wObS _ Zjets ET exp get
P — 2.z p-Ep Y 2-y-Ee

An, n=—In(tan(6/2))
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Dijet production in diffractive deep-inelastic scattering

ZEUS Measured Rates of DiJet Diffractive Production in DIS

Vep— eXp— eJl1J2X'p 98 — 00 data
V5<Q?<100 GeV? 100 < W < 250 GeV, e’ /e~ detected

V I‘apldlty gap methOd — L p < 0.03

Different models were compared to the measured cross sections:

NLO QCD calculations:: LO QCD calculations::
V Diffractive PDF's VvV LO MC’s
e ZEUS_LPS Fit o RAPGAP MEPS
as(Mz) = 0.118 H1FIT2 LO
e H1 2002 Fit(prel.) e SATRAP CDM

as(Mz) = 0.1085 Saturation model
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DiJet Production in Diffractive Deep-Inelastic Scattering

— R T e 200
(9] > ° ZEbS(prd.)99—bO _ 1 fe) 200: [ ‘ ZEUS(preI)9900 ‘ 1
% 10 £ 3 Q@ 1.27I:| Correlated syst. uncertainty Q_180§ —I:I Correlated syst. uncertamty—
3 F O | —— RAPGAP (dir +7es) 092 | o 160 - g _ t'}l’r*;ﬁ’jn'f(ﬂ"lgg&‘),ﬁ?f??...j
S 8 1 -~ SATRAPx1I2 ] ‘8N°' 140 © Fesolved only :
= = 08" -3y S 120 - N
o E T 06 7 o 80:*
NS F B o5 o ] £ 1 £ B
o) S 04F < 1 60 - g g E
© 0.2 ;':' , 40 7 0= ®
- ' 20 m 1 S0 F E
10 e %\\ 0 \ E 0: ﬁ%\\ﬂw‘\f
2 00 150 200 250 0 02 04 06 0.8 l::)L 0 02 04 06 08 lb
obs obs
W (GeV) Z X,
P S 100 200 ey 400 ey
o 225¢ 1 Q i E o) F 1 o F---- SATRAPx112 1
S 500 1 o %0 AR — E o 180 ¢ - T 2350 - 5
raadi 17 & 80 L1 # ; 2 1600 EL 18 _300:
s 15 ¢ 1 S 700 3 S 140 - {s ¥ 10,700 D
=190 - +— 1 8 60 E T 120 - 1 8250 N
o 15¢ 15 500 - ; S0 t, 1 820 L
o 100 ¢ 1% 40° 80 . a1 100 P
o) 75? 4 1 O 30¢ L 3 60F | i ] E 1005, E
© 50 e 1 20 4 N E ; e
25, . 10} 285'*' ; 58? e ;
T S SRS R B L T S S RN RS P N i T TSI R
0 A 22 o s 16 O a5 1 los 0 02 04 06 08 1 0702 04 06 08 1
log,X,p log, 8 Zip Xy

Both LO MC (dir+res) consistent with data in shapes and approximately in normal-
ization: 0.92*RAPGAP, 1.12*SATRAP

A small contribution from resolved photon processes essential for a better shape
agreement with data. No change in normalization: (1.03—0.92)*RAPGAP
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DiJet Production in Diffractive Deep-Inelastic Scattering
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Dijet Production in Diffractive Deep-Inelastic Scattering

NLO
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I. Korzhavina
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Diffractive Photoproduction of D*

ZEUS measured Cross Sections of Diffractive Photoproduction of D*

Vep— eXp— eD*X'p D*(2010)* — Knm Mode  (98-00 data)
VQR?<1.0GeV? 0.17<y<0.89 noe'/e” detected

® ZEUS (prel.) 98-00

0.001 < X, < 0.035
160 —— Wrong Charge Background
140 +

§ N(D) =454 & 30]

3

V rapidity gap method

Combinations per 0.5 MeV

130 < W < 300 GeV, )
0.001 < zp < 0.035 ol

PP" > 1.9 GeV, ol _:
| nD* |< ]_ 06 0 0.14 0.145 0.15 0.155 0.16 0.165 0..17

M (KT - M(K D) (GeV)

ozpus = 1.57 £ 0.12(stat) )35 (syst) £ 0.08(pdiss) nb

RAPGAP MC: OHI1FIT2LO — 4.27 nb

ozepus ~ 0.37 - ogiriT21.0
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Diffractive Photoproduction of D*

Differential Cross Sections of Diffractive Photoproduction of D*
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Shapes well described by DIR4+RES, MC being scaled by 0.37
R = —"res = 0.35

Obgf+res
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Diffractive Photoproduction of D*

Differential Cross Sections of Diffractive Photoproduction of D*
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Scaling the resolved component by 0.34 would not give a significantly
better description of the data in both shape and normalisation.
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Diffractive Photoproduction of DiJets

ZEUS Measured Rates of Diffractive Photoproduction of DiJets

Vep— eXp—eJl1J2X'p 99 — 00 data
VQR?<1 GeV? 0.2 < y < 0.85, no e detected

V rapidity gap method — zp < 0.025

Different models were compared to the measurement:

NLO QCD calculations:: LO QCD calculations:
V DPDF's VvV LO MC'’s
e H1 2002 Fit(prel.) e RAPGAP MEPS
as(Mz) = 0.1085 H1FIT2 LO

VR.;c=1o0r 0.34 GRV-G-HO
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Diffractive Photoproduction of DiJets
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LO MC H1FIT2: consistent with data in shapes for full range of a:,oybs
MC being scaled by 0.53 —> compare with 0.37 for D* and ~ 1 for DiJets in DDIS
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do/dy (pb)
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do/dz

do/dn'®* (pb)

obs
" < 0.75

Diffractive Photoproduction of DilJets

~0.5*NLO

ZEUS

T T T T 5\ F T T T T E
[ £ 4000F =
100 d S 5
[ X 3000 @ 3
[ o b L B
3 o) L L] E
50} 3 2000E
1000F e i 4
@' i T e E
1 1 1 1 b - i 1 1 :

02 033 046 059 072 085 0 0.005 0.01 0.015 0.02 0.025
Yy X
125_ T T T ] S\ 3 T T T IF.’
100F 18 0L o .
b ] = E =
sE feeee 3 '8_ e ] ]
i crrneneresnans L T S 1= 1F 7
50F i 18 ! 3
el T T ]
N S R 1% ] o

1 1 1 1 T 1 1 1

0.2 04 0.6 0.8 ob1S 75 95 115 jleCtSiS 155

Zp E; (GeV)
T T T T ]

e ZEUS(pre.) 99-00
Energy scale uncertainty
.............. NLO (R=1)
—— NLO (R=1) [had.
....... NLO (R=0.34) [had.
H1 2002 fit (prel.)
X "< 0.75

do/dy (pb)

b:
o (pb)

do/dz

do/dn'®* (pb)

ZEUS
T T T T ] 510000
300F 1
[ 1 o 7500 0 A
> 4
7200 | R = O R T ]
S 5000 S R E
© ]
100 2500 .
i 1 1 1 ]
0. 0 0.005 001 0.015 0.02 0.025
X
300 - l l —
[ 10%
200} ]
X 10 3
100f i ]
[ 1 E nLTLnRTF
L
L 1 1 1 ]
0. 7.5 9.5 11.5 jle:tgis 155
E; (Gev)
100 e ZEUS(pre.) 99-00
755 Energy scale uncertainty
o e NLO (R:]_)
50¢F
! —— NLO (R=1) O had.
25
F-s-- %04 NLO (R=0.34) [ had.

15 . . 1 H1 2002 fit (prel.)
x;’bsz 0.75

No evidence observed for a suppression of resolved photon processes

relative to direct photon processes
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(do)data / (do)NLO

Diffractive Photoproduction

~0.5*NLO
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NLO QCD needs to be scaled by ~ 0.5 to reproduce the shapes of the
cross sections
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Summary

V Cross sections of dijet production in diffractive DIS were measured

* LO MC describe well shapes of measured distributions

* Account for resolved photon contribution essential though small

* NLO predictions with H1 2002 fit(prel.) or ZEUS_LPS fit describe data well

* Using H1 2002 fit(prel.) or ZEUS_LPS fit, QCD factorization keeps consistent to data.

V Double differential cross sections of diffractive photoproduction of dijets were measured for direct
enriched (mgbs > 0.75) and resolved (azf/bs < 0.75) enriched samples

* LO MC and NLO QCD reproduce shapes of cross sections being scaled by factor ~0.5 for both
resolved and direct enriched samples.

* no evidence for suppresion of resolved processes compared to direct ones is found.

V Cross sections of diffractive photoproduction of D* were measured

* LO RAPGAP MC in the framework of resolved Pomeron model reasonably describes shapes
of differential distributions

* Account for both direct and resolved reactions important for reasonable description of shapes
of differential distributions

* Scaling the resolved component by 0.34 would not give a significantly better description of the
data in both shape and normalisation.

* Newer theoretical estimations are much welcome!
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