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Inclusive diffraction in DIS
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tagged scattered proton
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Normalization uncertainties
are not shown:

+12% / -10% for ZEUS LPS
+/-10% for the H1 FPS data

The agreement is fair



Inclusive diffraction ZEUS LRG - Lulasik
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LRG : ZEUS and H1
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* Fraction of proton dissociation events
for ZEUS and H1 detectors is different

* The ZEUS LRG data are rescaled to
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B. Loehr

.0 x1pF,D(3) Results from the Mx 98-99 and Mx 99-00 Analysis
) Comparison with H1 Results in H1-binning (I1I)
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Comparison to H1 data Note: ZEUS points are shifted to
Fair agreement H1 bins using BEKW parametrization.
except maybe for a few (xg, ,5) bins Only those ZEUS point are shown for

which the shift was <30%.



=] |
T

o ®

B

x1pF>D(3) Results from the Mx 99-00 Analysis with BEKW(mod) Fit (IT)
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The BEKW model has an effective QCD-type Q2-evolution incorporated.

Bernd Léhr. DESY

DIS 2007, Munich, April 2007

Page 13



zF(z) zF(z) zF(z)

zF (2)

zF(z)

Parton densities in Pomeron

DGLAP fits to most recent H1 and ZEUS data (see:

0.2

0.2f

0.1

hep-ph/0609291, hep-ph/0602228)

" Singlet

. E munn & data

{4 combined sets)
L Ll L.l ||| L L L

Ll Il
IIII &+ -L. LI
‘i-

. mm H1 data (LRG)

[ === ZEUS data (FPC)
IIIIII 1 1 IIIIIII

III T 1 LI : :I
N @°=B00 Gev’

llllllll
.....
-

10~ 10

—new Mx and LRG data from ZEUS should help

-1

7

C. Royon

1:IIIII

to improve the fit consistency



Semi-inclusive diffraction in DIS
and photoproduction
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hard scattering M. Mozer
»~ QCD-matrix element\
perturbatively calculated
process-dependent
universal diffractive
parton densities
identical for all

DIS processes

Udiﬁ“mcfs’ve — J‘ pdf U parton

DIS

direct resolved
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Combined fit
(incl+dijet)
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do/dz|g's (pb)

M. Mozer

Diffractive dijets in PHP
NEW : published in 2007 (not final HERA | sample yet)

Frixione NLO code

H1 Diffractive Dijet Photoproduction + hadronizarion correction
@ H1Data H1 2006 Fit B DPDF
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e large violation of naive factorization
observed

* factorization breaking occurs in direct and
resolved processes



Dijets in PhP from ZEUS
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Y. Yamazaki

Message inconsistent with H1? Nol

H1 Diffractive Dijet Photoproduction
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I.Melzer-Pellmann ,
Event selection:

Diffractive D* in PHP T
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P. Thompson

Diffractive open charm with H1 2 0 < 100 Gev:
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P. Thompson
= Q?<0.01 GeV?

Diffractive open charm in PHP
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H1 VFPS Data@HERA Il
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Leading neutron production



W. Schmidke
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W. Schmidke
photoproduction
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Exclusive final states



A. Levy vM

Exclusive p° e

electroproduction .«

- Expect & to increase from soft (~0.2, from 'soft
Pomeron’' value) to hard (~0.8, from xg(x,Q?2)?)

- Expect b to decrease from soft (~10 GeV-2) to
hard (~4-5 GeV-2)

Finalized HERA 1 result
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L. Schoeffel

DVCS with H1 - prel. HERA Il

L(e+)=146 pb-1; L(e-)=145 pb-1 6.5 < Q® < 80 GeV?

30< W <140 GeV
H1 DVCS Analysis HERA Il (e p) Itl « 1 GeV?
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L. Schoeffel

Beam charge asymmetry

, Let's neglect beam polarisation effects
e PV dOjpepy = do® + da®Ves ., + aB Re APVCS (interference term)
. with aBH Re APVES =~ +/- [ Re(M!?) cos(d) + Re(MP)cos(2¢) + Re(M)cos(3¢) }
S +/- == incident lepton charge
GPD(x.E.t r,f'f roduction plane #.'“:
ReM") =P[Tlax S0, R O
iy, X —E+ie

=> direct access to GPDs /7Mu /‘ /
LIS s 0/

ra scattering plane

H1 DVCS Analysis HERA I

= 03F . ata {prelim.
Y ET H1 — :11;;@1'1_;' } HERA II datawith 291 pb-! analysed
i = ] (equally shared in the e+ & e- samples)
2 o BCA =o' -0 /0 +0 ~pl cos(0)+.
T of
'I'b - )
v First measurement at a
< o2F NEW { | collider of the
m -U 3 :I L1 I Ll 1 I LBl I 111 I L1 1 I L1l I L L1 I L1 I L L 1 interference between

0 20 40 60 80 100 120 140 160 180

|o,, ldegrees) QED and QCD processes.



Exclusive dijets & yy "™

P
jet
jet

pP

[vy, Higgs..]

agreement of exclusive ee- cross section
provides cross check of the methodology

+
_ I=(ep)
CDF Run Il
= a. @  Data (no BG subtracted) 0
.ﬂ LPAIR MC
= 0
2
S 0.6
2 05
= 04 n ew

it

"2.3 285 29 295 3
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A ¢ (rad)

CDF Run Il Preliminary diiets
E } & DPE data (stat only)
210 ==+== Background
=
2 B
10
+
1 u:‘- B POMWIG + Background 5
E —— POMWIG : CDFEH1 i
F smsseses POMWIG : CDF
------------ POMWIG : H1-fit2 =
s POMWIG : ZEUS-LPS I
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0 0.2 0.4 0.6 F;].B }M
= My /My
- n_?ﬂl:hmll’mﬁm
2=
z
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Mapping of meson spectra at RHIC A. Milov

S. Huang
Nuclear Modification: = r===crmemoss
18- PH - ENIX = MinBlas 3
Factor » | i
iz | 18 Buiie E
R = dNA*A/dp+ L E
A+A™ = 0.8 : c
<No> dNP*P/dpy o L
52'5_""""I""I""I""I"-"I""I""I""I""_ A S Hé”lllllgl -
e | [ PHEMIX PRELIMINARY, Ki—zom, Runs,ﬁjmew,nu I_ Pr» GeVic
nil (K' + K} 32
I ]
i ] 2.0
1.5:— m —: 1.5
E L i 1.0
1:;35{w$§§:#$ m : 0.5
g : et
05 = 25~ uin. Blas -
- 1 ME ST ;
s s papisggo | T ;L -
Py [GeVic] 1.3 | } 1 B
R, for all light mesons are around 1 m; FEET T E;E . *"’L*él.:’“ 5
R,, for w at high p; is <1, same as other o5t : S
mesons L L AT N
PH ENIX  Alexander Milov DISO07 Munich Germany L ® o (Geviefl 7



Progress reports on activities at LHC

e Recent forward physics predictions at the LHC [A. Pilkington]

-> Discussion of luminosity dependent background for central
exclusive heavy particle production

e Status of forward physics projects at ATLAS [S. Ask] and CMS

[K. Borras]
-> Comprehensive overview
. . figure adapted max n +/
on luminosity and forward | from pr" ~se
. Risto Orava
physics detectors and related (Diffraction 2006)
physics (CMS TDR) I
HF HF
[_Charged particle density |
5 °F L o o
£ & Pythiave3is ATLAS Cal. 10 o o
i+ I L = -
_ I V) )
°E | < <
st \l {k O O
aE |
F | Zbe ZbCe
s | - RP T2 T1 T1 T2 RP
R -12 -10 -8 -6 -4 -2 0 +2 +4 +6 +8 +10
— — — =+ (Neutrals)




Progress reports on activities at LHC

e Status of FP420 R&D project [A. Pilkington]

-> plans and overview of this R&D collaboration between Atlas,
CMS and others

—100F
- High mass diffractive phys = ot RP220 full simulation
Royon] UL-; = combined acceptance
- - S 80F === RP 220+220
-> Discussion of RP at 220 m a - e RP 220+420
complementary to FP420 g 70c RP 420+420
4] C
60:—
505
40>
30
20F
10F )
iy ®. .
0_|L'.Illl_."llll"lll||||||||||||||||||||I|I-|'-|||

100 200 300 400 500 600 700 800
missing mass [GeV]



... to conclude

New results with improved precision and wider kinematic
coverage are available

HERA | data analyses are close to be finalized

... this calls for corresponding efforts on theoretical side on
‘conventional’ DGLAP approaches (scale uncertainties,
NNLO?, QCD factorization), dipole models, GPD models ...

Our warmest thanks to all
contributors and to the organizers
for hospitality and assistance.



Back Up



Low lumi High lumi
Rapidity gap selection possible No Rapidity gap selection possible
HF, Castor, BSCs, T1, T2 Proton tag selection indispensable

Proton tag selection optional RPs at 220m and 420 m
RPs at 220m and 420 m
Central exclusive production
Diffraction is about 1/4 of o, Discovery physics:
High cross section processes Light SM Higgs
“Soft” diffraction MSSM Higgs
Interesting for start-up running Extra dimensions

Important for understanding pile-up

Low lumi
High lumi

Gamma-gamma and gamma-proton interactions
Forward energy and particle flow:
underlying event structure & multiple parton interactions
input to cosmic shower simulation
QCD: Diffraction in presence of hard scale
Low-x structure of the proton
High-density regime (color glass condensate)
Diffractive PDFs and generalized PDFs
Drell-Yan

CMS alone CMS with Totem and/or FP420

(M.Grothe HERA-LHC Workshop 2007)
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C. Mesropian

CDF at run Il results

_CDF i

shown at DIS2006

DIPOLEs QUADs

i -«
§7m to CDF )

! ' 002<E<0.1
[ Jrracking sysTem [ Jcca. [ Jrca. [mecaL [ Jee [Jesc [Elres 0 < [t| <2 GeV?

t dependence

arbitrary normalization
CDF Run Il Preliminary . 220F Run |l Freliminary
W o - ' &
= :staliﬁgtlnal uncertainties énnly —e— RFS hC“JSWE: 2 £ 80 - 0. u5.g:5_‘_ <0.08
S . : —=— RES+lels (OF~226GeVY) s
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£ [ —=— RPS+at50 (@°-4 500G\ Em'_
a | : : e F
E-1n‘T“‘é~ €12b
S 10° &
e i [— S SRR P
gk = i 1: * L *
S e Eu_g—_ RPS inclusive
10° o o - norm. to unity and
= Py 5 F set at Q%=1 GeV?
- : : —5“" -—*:;:r__' "_a"u.-l:—
-uus-z RP5<0.08 LT =} 0.2
10 Lot <E ie-té.ﬂé:“wz TR o el vl | .
Cii i Lid i Pidi E I -2 A 2 3 F
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Exclusive
dijets

CDF Run |l Preliminary

1
10 ¢

dN/N

2 L.
10 F ¢ -

3 B -_t: POMWIG + Background

E i — POMWIG : COFEHT
wansnen POMWIG : CDF

POMWIG : H1-fit2

10

& DPE data (stat. only)
-- Background
-.-l-

e -

10"
0.4

Excess 1n data over MC predictions

for high Ry; values
Signal at R,

.=] 1s smeared due to

shower/hadromization effects,

NLO g2 —> £222.9qqg contributions

P

P

jet

p
g
g e ‘.
p

jet

C. Mesropian

[Higgs..]

CDF Run IT Preliminary

Er! =33 GeV
E? = 3| GeV

shown at DIS2006




Inclusive DIS:

For small x, F, rises rapidly
as x->0

F, :C+X_i W —
- X

A=ay(0)-1

Inclusive diffractive DIS:

dif
'\.'I{'J'
dg}'-p—}ﬂ _ ( W
d‘h{X \ wﬂ 4
diff
ap=1+ averaged over t

ap(t)=ap(0)+ap

zl:am{r)—u.]n[%]z

do

Y -

o (t)-e
d—gace'ﬁ"'t for small t.
dt

take A =7.940.5(stat) Ty a(syst) GeV?
as measured by ZEUS LPS

5% Fit of W-dependence of inclusive DIS and inclusive diffractive DIS cross sections

S | ZEUS MX 98-99+MX 99-00(prel.)
S 13- ZEUS LRG 00 (prel.)
3 - m e G (Yp) (x<).01)
| Y A dog/dMy(2 < M <15 GeV)
14l dogp/dt =10

. * Regge fit LRG

ol 151t

2 f o

1.1 B55R

- soft pomeron

1 1 I T T T B B 1 1 ool

1 10 10
Q% (GeV?)
Inclusive DIS and inclusive diffractive DIS are not described
by the same 'Pomeron’.

2

Bernd Lshr, DESY

DIS 2007, Munich, April 2007 Page 8



Diffractive D* in DIS

do/dp(D) (pb/GeV)
[
=

tn
L7 I —
=2 =2

2

21GeV?) (pb)
[ ] I I
n (=]
= =

—
=
=

da/dlog(V
m
=] =]

ZEUS

— BILW (kf;;-l.s GeV) |

T T T T T [ T T 11T
SATRAP —

-1 0 1
o)

ZEUSS00 | 2
L 35<0.01 4 21200 -
E — NLO QCD T
ACTW fit B 2 1s0
13em <16 GeV] 5 °°
£ 100
3 50
I 111 I 11 Il I 111 I 11 1 0
2 4 1] 8 10
py(D) (GeV)
LI I LI | UL I LI | T E\
L =
=
B 8% §1F ] :@
a1l P B R B N L
1 1.5 2 2.5 3

log(MZ/GeV?)

I.Melzer-Pellmann

Kinematic range: D* cuts:
*15 < Q%< 200 GeV? . pT(D*) >15 GeV
«0.02<y <0.7 « [n(D*)| < 1.5
*B<0.8

NLO calculation:

HVQDIS with:

» ACTW fit B (gluon dominated fit
to H1 and ZEUS incl. diffr. DIS
and ZEUS diffr. vP data) Phys,

"'0390?40?2{1999}

= good agreement of NLO
calculations with data
= confirms QCD factorisation
in DDIS
= data used to constrain gluons
in ZEUS LPS fit




3% ZEUS M- data from 1998 - 2000 (III) M| | zEus mx9s-09, ZEUS Mx 00 (prel)
o M,S12GeV 3GV o 6GeV 0 11GeV  20GeV 30 GeV
-~ af BT 4 BRAKN %
S I By e I [ 4t b=
E ﬂ_ﬂ-.*vﬂ*. _H Ll 0 L o} SN P U S SR
Mx 98-99: % = SR I o 3 2
- K 1'+ R o T ' E i
= LI - ; S A b %
Prel s e S —
. — T . C + "
Mx 99-00: $ = % AR SR T ST 3 .
i< oy g“‘f - t F ¥ - S S A A t |
- P LAl T P oA | PSR e e e
't - SR f e g
: SRR X Tt F 4tk ~
Mx 98-99 and Mx 99-00 s P =t T N R
analyses have common bin i T + - '++ I R
at Q? = 55 GeV? T n t sE ot - :
“ I +H 1&++++ - ++ T b pe f v | 2
G:J'jjl 1 |+| - L1 ']_ L1 q-_ PR -_ . | __' TR --|
T N 2 ++++ I et | é
i -t - t4 .
.]:_._m+++|+. .++.+T+|+. ,]'.+. Ll of . ' L
Within syst. errors good 2| - - + o [ [ 3
agreement between I I 0.51 ++ } [ et | 4t v | 2
Mx 98-99 and oL T, [ansent ﬂf o | I ST SRR
Mx 99-00 results Sl i i E - - 3
- 0.2 f . - =
0.5 — - =
S - HH Mt
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! E' !
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ZEUS: comparison of M, and LRG results (2)

& ZEUS MX 99-00, ZEUS MX 99-00 (prel.), ZEUS LRG 00 (prel.)
ng: p=0.025 Be0.128 p-:é - pat p=0.9
M 00s| g :
. llf ‘3:0[ ?
0 e T
s | _ i i
MD ‘nfﬂ M w - @
) — T e
os| e | ¥ |
B@. -w”.- S [ &i
o ot | R
i L & L
L % ' : i [
el c® * | sk ¥
o PR P e ' (# '+: ' %‘:“
1 B W 10 1w 16 10 10 10°1 10 10
Q* (GeV?)
J. tukasik

D(3
X, .F,°P vs. Q?

o ZEUS M, 98-99
e ZEUS M, 98-00 (prel.)
e ZEUS LRG 00 (prel.)

¢ reasonable agreement

* work on understanding
remaining differences
is continuing

Measurement of diffractive structure functions using the LRG and LPS methods



