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Outline

Introduction
Inclusive Diffraction, F,P

=

==

- Measurements of diffraction with the M, method,

a leading proton or rapidity gap

- Comparison to models

- Extraction of diffractive parton distribution

functions (PDFs)

Diffractive Dijet and D* production

- Measurements for deep inelastic scattering (DIS)

and photoproduction (Q?~0)
Summary and Outlook
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Diffrative DIS at HERA _ﬁ_m
E——

Deep Inelastic Scattering at HERA:
diffraction contributes substantially o the cross section

(~ 10% of low-x events)
: Q?: 4-momentum exchange

Inclusive DIS: W: y p centre of mass energy
Probe partonic structure | x: fraction of p momentum carried
of the proton — F, by struck quark

X xrp: fraction of p momentum carried

by the Pomeron (IP)

L _ap-p) Q@+ My
Diffractive DIS: Ir q-p 0>+ W2
Probe structure
of the exchanged

B: fraction of IP momentum carried

¥
w color singlet — F,P by struck unat"k 2
IP 2 _ 0 N 0 _ X
T (n— 2 2
p \\\_E"/ 5| pcanstay intact or dissociate 2q-(p—p') O +M, x,
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Inclusive diffraction _ﬁ_us
E——

Diffractive y*p cross section:
D
dO'y*p ~ 70w d30'el;_)e,xp.

aM, a(+(-y)}) dO*dM dw

Diffractive structure function:

,BQ4 . dO'Dep—)e'Xp'
dra’*(1—y+y*/2) dpdQ’dx,,

FZD(3)(189Q29x1P) =

Rapidity gap due to exchange of colorless object
with vacuum quantum numbers
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Event selection:
LPS, M,

and LRG method

> t-measurement

ZEUS

Number of events
o h L]

~ Photon diffractive dissociation

% > access to high xzp range
3 > free of p-dissociation background
» small acceptance — low statistics
i, Namitt.
AN . . > Srosf Wo20-2sGev ZEUS | p_diggociation
g —IdlnMX = D+4c e:cp(b- InM3) S Q*=7-10 GeV background
(D, ¢, b from a fit to data) subtracted for
- flat vs In M 2 for diffractive events O N mass of diss. p
- exponentially falling for decreasing M, e oo W M. > 23 GeV
. . 2 2 N :
for non-diffractive events In My, * (GeV?)
N max
P iy H1 ep— e'Xp'
o events with large rapidity gap (LRG): o g
& p-dissociation background for D pr-----HEE%E}-I | 5

My < 1.6 GeV, |t]<1 GeV?
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Cross section: Em

W dependence (M, method) =—

a0 W= 1.25eY 30e¥ ZEEIG-!{’]S 11 Gey 20 GeV DAY
E :*ﬂﬂi o 230 _iiiif ;_ Ei‘f*i [ . [ E ZEUS 98-99 F.PC Sample .
£ DUV b ) SUUUT N U = b 217 | (Lower M, / higher B region)
—i Ol I E S ol IR S
S Eur  Fiaera N s man Reminder: |
R T L § p-dissociation events with
ofme ] g TS T i . M, < 2.3 GeV included (~ 30 %)
200 ' : " xeal k-
:*ﬂ!!*t _?.”! - E Ei! n &
_ I - i|= . .
P e, My <2 6GeViweak rise with W
s P I _|§ My > 2 GeV: strong rise with W
| N N R . o .
F ;-ﬂt**'t' sEpt | T |- E —% Fit these distributions with
C o By [ - L - . .
) s e i e e B ower-like fit:
sE a ﬂi[ L S | * fﬂf% P D 2 \2ap-2
é_ﬁﬁ 3| # M - Bi | g do /dM y oc (W7)™"" (from Regge theory)
o T el et o By e
il L] 20 Jul i 1] il 200 0 200 0 200 dlf“f -
W (GeV -
(GeV) ip (O) %p Vfr‘om LPS data
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Effective ap(0) vs Q?

_N\-\_\-

ZEUS  H1 Diffractive Effective op(0)
ZEUS 98-99 |

;_ P C(.]Ptﬂt (0) (X{0.0].) ] | g? le I::FLD=ﬂ} a m le I::FLD=ﬂ}
[ O opdiff (0) (2<M <15 GeV) 1 13

: [ --. okt Effective ap(0):
12s) § ] s L > diffr. lower than incl.
: g8 y % } ] 2r > for low Q? consistent with
i # —*’-'

%p(0)

soft Pomeron

wsp 4 §h, 4 : 10 onp | » datasuggest rise with Q?
S . T L, — Regge fact. breaking
hzgir.rjhad. i ] B (H1 within errors consistent
scatt. 15| soft P"‘“em“{ - 0<F0<Fm with no Q? dependance, ZEUS

F,=0.2*F, 1 1 e — data show significant rise)

1; ‘I Hlmllo o Hlmllni2 1 10 10
Q (GeV?) Q? [GE\I’Q]

r 5 . ) 3

Gt};tp oc (Wz)amt(o)—l lncluslve F2 oC B . xl_a(Qz)

ZEUS < I >H1
2\2ap-2 . . D 2 22a;(t)

a2 oc (W7) diffractive |x,F, oc A(B,0°) x,, " )
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l-tnt

°‘“HE i |
004§ § "

o.ozx;'Pl'p" ) f‘ i %4 ;g §§
opfrta 3 £ a1 .
0.04&§§ i %i 3 ;

0.02 %E i

0.06

0.04

0.02

G4ir¢/ 010+ W dependence ﬁus
(M. method) 5

=

ZEUS

® OP=27GeV' W Q=4 GeV
0= M GeV. & QF =27 Gev

A 0P =6GeV?

O Q=55 Gev’

ZEUS 98-99

v QP =8GeV?

0.28 <M, <2 GeV

8 <M, <15 GeV

4 <M, <8 GeV

25<M, <35 Ge\

f

5 100 150 200 "50 50 100

|
150 200 250

W(GeV)

diff
Tr =

. b diff
Gdlff IM dMxdo Y poXN, MN<23GeV/dMX

tot tot c'%
o Y P

No W dependence

Low M,: decreasing with rising Q2
High M,: weak Q? dependence

For the highest W bin:
(200<W<245 GeV, 0.28<M <25 GeV, M <2.3GeV)

1ff 2 o
rf;t =158"0 % at Q%= 4 GeV?

rff ~96"7 % at Q2 = 27 GeV?

Diffraction contributes substantially
to the total cross sectionl
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Reduced cross section:
Q? dependence (LRG)

p =001

H1 preliminary

_.__,_4_1-——"’_/—'_

k=1.0NMI2 , =04620

2=CA3R | G=04320

_H—.-'-—'-l—..___.___

2= CAS | 1=0.0800

%={.00M13 , !=00.0840

*=0.003 , £=0.13400

*M-\WLL{
1l Lol

r
0

14
o |GeV
= H1 97 {prel.)
— Flt{a + blag 09

=

==

. . d40 4 . D(4)

Diffr. reduced CS: d,Bszdx,Pdt 50" ( o+ 5 ) (B.0%,x;p,1)
2
. D D: |5 PW — P& _ Y D(4)
Relation to F,® and F °: (o, ) i)
H1 Preliminary

Quantify scaling violations at N‘_g o | “ xp=0.001
fixed xzp and B: o o
cL=A+BInQ? % 0 |-
B=dol/dInQ? ot l } ilﬂf
Large positive scaling £ o b } ______________________________
violations up to p ~ 0.6
= large gluon contribution oot | slope B

10
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Comparison with models _ﬁ_us
—

The color dipole model

Virtual photon fluctuates to qg and qqg states
long before interaction (color dipole):

> dipole has long lifetime — dipole interacts with p
> transverse size 1/ V (Q% M ?)
Transverse size of incoming hadron beam (from y) can

be reduced so small that strong interaction with proton
becomes perturbative (color transparency)

The soft color interaction model

Re-scattering of soft longitudinal gluons on
target spectators modifies color field topology
rapidity gap

Isabell-A. Melzer-Pellmann Photon 2005, 31.8.-4.9.2005 10



Color dipole model:
ZEUS data vs BEKW model

=

=

BEKW(mod): = Total === (qq)p (q@), - (qag)y
[=0.005 (=025 B=0,125  P=0.4 B=0.7 B=0.9
x=0,00014 e~
0.05 - ¢ 7ZEUS / §
98-99 'Ti.
[ x=000011 F--° =
0L "
[ x=0.00026 §
0.05 | i i g
. /’/ T
[ x=000012 | x=000021 [---°" T
0t
X=8E-05 x=0.00053 é
0.05 Lot / g
o x=0.00024 | x=000042 [---- "
0
x=0.00015 x=0.00107 é
0.05 | ,/;r"’/ (g
meeni x=000048 | x=000084 [~..---" "
0t
x=hH-05 / =0, 0003 1 x=0.001 x=000175 x=0,00224 g‘
0.05 | / /WW {2
’ . 1
P I SN
I x=000013 | x=0.00063 | x=0.002 x=00035 x=0.00449 o
0.05 / 1 ?
~ |_gottetts A L
P AR, S .
| x=SE-08 000025 | x=0.00125 | x=0.004 x=0,007 x=0,0089 |
0.05 | |2
| o 4 . ad ?!\_,
N I Ll e e R o, & :
[ x=0.0001 =00005 | x=0.0025 | x=0.008 x=0014 =0.018 |y
0.05 2
i
0 b I - ity i (RS TP (RS N Lol by |
1 10 1 10 1 10 1 10 1 10 1 10

Q2

(GeV?)

Bartels, Ellis, Kowalski and Wiisthoff:

+ C,F p0a’

D(3) = T L
XIPFZ CTqu * CLqu 9. 999

Data mainly described by BEKW
parametrisation (xg < 0.01)

small
(high M,)

Fo, (1= p)

Fo o B(1-p)  medium B
2 high B only

3
Fqu « BA=28" (1 M)
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Color dipole model: us
ZEUS data vs FS and CGC model

_N\-\_\-

High Q? from ZEUS M, 98-99
FSO4(Forshaw & Shaw e, e
7

Dipole model predictions for Fsm W ZEUS FPC
. _ _ —— CGC b=6.8 GeV™2 . .
TR oo | S peom | N 00 FS04 sat b0 Gev 2 :t(x 107 > fit F, data and predict F,°()
e I Towe| o Fsumsamecriy 39 Gev > need gluon saturation at
P P e low x to describe data
. T I e e MGV
L peoce - . pe0.  peos2e | =0.
S R A I Haruil i e \\'ﬂ:.-!-_:fs me=11Gev  CGC(Color Glass Condensate):
I Iancu, Ttakura, Munier | pe, p
o] g _.n.=_0._1a1a M,=6 GeV 3]0338
" q.-;__\_;_- . .
> non-linear saturation
. V=3 GeV effects at high gluon
. \ - densities
:: .!"ﬂ.g;o,gns? TN =0. _ p=0. M,=1.2 GeV . . . .
e E e TWRa 8 » prediction consistent with
Q’=8GeV Q’ =14 GeV* Q° =27 GeV* Q° = 55 GeV* dGTG
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Soft Color Interaction:
SCI vs H1 data

* H1 (prel.) ----- SCI éorig.) o 2
- — SCI (area law) H1 preliminary Q 5
= B=0.1 B=0.2 0.4 B=0.65 [GevT
Lovoos = i I\ﬂi-
& 0
= 0.05 —
i Soft color interaction and QCD rescattering:
s e Brodsky, Enberg, Hoyer, Ingelman "% /0400,,,
0 { » re-scattering of soft longitudinal gluons on
so | e | ma. | w3 target spectators modifies color field topology
° — rapidity gap
T sme] | msel N ™ > p-dependence from splittings g — qqand g — gg
l ., > same hard sub-process in diffractive and inclusive
Lo L\*’ . m e DIS, same Q2 and W dependence
X
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Reduced cross section: ﬁus
xrp dependence (H1 NLO DGLAP fit) _—N\\—\-

« H1 939 (s=319 G=V¥, pr=1.) H1 prelmnary
* 119900 (15=318 GeV, prel] — H12002 g8 NLOQCDH (prel] g
+ H197 (/==301 GeV, prel] extrapol. Tit
g _[P=0T [P=U0r [p=0f [P=02 [P=04 |P=085 | =03 [“?59’“'2] . .
o T : ; QCD fit with NLO DGLAP to data
o el o [ | @ |28 from 6.5 to 120 GeV?
T et fo ] -: = = diffractive PDFs
e i T =
ot ] o] sora] g M (e W | 65
A ] ] ] S [T |wd |85
=0 I L‘.__,» Phay,, | W | By L . .
T ] ] A [P s | Extrapolation of the fit
=0 | ] —] ] | o, | 20 2
g - i P to lower Q 2cmd
. o ] K] ) gy |28 to higher Q
i o g e o [ shows reasonably good
e L T ] ey, | iy | . .
. B e W description of datal
o) e | .|
g, ] 2w
o - - - 400
i g 5 = 800
i o t 1600
. R
Isabell-A. Melzer-Pellmann Photon 2005, 31.8.-4.9.2005
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NLO DGLAP FIT Em
— PDF (H1) =

H1 2002 5 0 NLO QCD Fit

H1 preliminary
- Singlet 68' - Gluen
Q.2 :— N 1
- bl
C = i
g f S
ar : o

02 04 08 08 1
Zz

H1 2002 ¢ D NLO QCD Fit
i (exp.error)
L1 {exp.+theor. error)

— H1 2002 6,0 LO QCD Fit

02 04 05 0.8

1
FA

Diffractive PDFs:
o > Regge factorisation assumption
[GeV?] > precise measurement of quark
6.5 singlet distribution

» Dominated by gluons:
15 75 + 15% gluon momentum fraction
> large gluon uncertainty at high z
= need precision measurement
90 at high 3
» PDFs from fit useful to test
QCD factorisation in charm (D*)
and dijet analyses.

Isabell-A. Melzer-Pellmann
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Comparison of reduced CS: ﬁm
H1 LRG vs ZEUS M, = e—

HERA Diffractive Structure Function
+ H1(LRG, prel.) — H1 2002 NLO fit (prel.}
+ ZEUS (Mx)

S e s e e | YO Newman, Schilling:
OM ol e e e B A EREL > QCD fit similar to H1 fit 2002
gl e TR e » ZEUS Mx data scaled to
I e R
. — - M, < 1.6 GeV
T Y MNP S > No IR component needed
el x\&& s |as (doesn't improve fit)
. i 5{ S k’ ﬁ- ’ NLO QCD fits to H1 and ZEUS data
008~ g ¥ A A o k ;& 16 nfc: Singlet ua: .F Gluon Q.
! « g 5 6.5
R RNNE 3 :
W v W 3 )
1oi‘b11:ﬂ)%ﬁﬁiﬁﬁ%ﬁ%ﬁ&ﬁﬁﬁﬁﬁﬁiﬁﬁﬁiﬁﬁﬁﬁ;ﬁ"
P
» Reasonable agreement between
H1 LRG and ZEUS M, data %
> Differences at higher B (low M,)

» ZEUS M, data: smaller positive

E== NLO fit to ZEUS Mx (exp. error)

scaling violations seen 202 NLomra)
Y P M ey e exp. error
= fraction of gluon momentum: 55% - (exp.+theor. error)
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NLO DGLAP FIT ﬁm
= PDF (ZEUS LPS) =—

ZEUS
_ B=0.007 B=0.03 B=0.13 B=0.48
% 0057 o zEUS 97 ] r"’i—i" 00005 Diffractive PDFs:
: .

— NLO QCD fit

- > Regge factorisation assumption
42+« oz » diffractive charm data included
. in fit

oz » PDF parametrisation at initial
fi—'—:ﬂ scale Qy%=26eV/?

0.0s - | 1 / 1
0.05 - / 1 e 1

LA

a3y |20
ﬂ1 10 1 10 1 10 1 10 .

Q% (GeV?) Fraction of gluon momentum
€ ool - - T i R i at initial scale: .
., 2 e 82 + 8 +9
k= QAGeV 9 Q=25 GeV = Ystat = Zsyst/©
TN = s AP e ot \K‘i = consistent with H1 result
= 10 10" 10 10 10 10’
;"' 0.5+ | | ]l ostO ZEUSI97,98-00 | . .
T Qe 025 Gey? QCD fit describes data:
g Glmamtie | Deeme v2/ndf= 37.9/36
= 0" 0 0" 0° 10* 0"

B B
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Comparison to Tevatron

secondary interactions
by additional spectators?

Tdea: suppression due to secondary
interactions by add. spectators

Dijet cross section
factor 3-10 lower
than expected
using different
HERA PDFs

Kaldalov et al.: resolved part #sig, =
needs to be rescaled by 0.34 (2003,

Test with dijet and charm at HERA:
DIS (Q?>56eV?) and direct photoproduction (Q2~0): | Hard scale: E; of jet or charm mass

> photon directly involved in hard scattering > tests of universality of PDF's
Resolved photoproduction: -QC isati
> photon fluctuates info hadronic system, >( Q foggf;PSGT Oln) -

which takes part in hadronic scattering test o evolution

Isabell-A. Melzer-Pellmann Photon 2005, 31.8.-4.9.2005 18



doidz " (pb)

Diffractive Dijets:
DIS

NLO calculations DISENT (diffr. extension)

H1 Diffractive DIS Dijets e ZEUS
e H1 Preliminary H1 2002 fit (prel.) o sl T USR] B 180 T R R
correl. uncett. DISENT NLO*(1+5, ) © 10F— D mosha. T T,160 b DISENTNIO®Tad
____ RAPGAP = af ZEUSLPS fit = Eidotb ;
100 100 E'-' 10 i 2 F 3
=f E wf 210 E—_-_E""r'_"r-.-—] oo
mf & mf *Lﬂ;’ E [ 80 E —;
ok = wp 1 ._._: ...... 60 |F E
7 2o S =R N
s o 210 iy ol la,
« E ‘;" 5 75 10 125 15 0 -3 -2 -1. ~ 0

Fi ] E L] L]
2 af Ep jes (GEV) Njets

1:' 1|:| ia 3{[' E T T T T i‘\a 6{[' T T T T
%.1 02 03 04 05 08 07 08 nsje"li? 92.3 -22 21 -2 18 -1B |-1.? -1.8 -1.5 m""" 2-50;_ ] [,,\""" 500 ]
= L =
I 0000%p) oé—m L ] 5400 ]
. = S i B
Agreement with NLO for H1 € 1s0f PT : R .‘;
and ZEUS using H1 fit 2002 (prel.) 100 Vo .t =0
and LPS fit I I S I T): I
. . Eo vt i ST e - . R .
NLO with GLP fit (zEus M, data, see A. Levy DISO5) % 02 04 06 02 1 % 02 04 06 02 L
. . (o111 oDE

underestimates data (ZEUS) p Xy

= NLO calculations depend on PDFs
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Diffractive Dijets:

vP ;:

H1 Diffractive yp Dijets ZEUS
— T T T
® H1 Preliminary H1 2002 fit (prel.) @1000— - = ZEUS (prel) 99.00 .
| correl. uncert. FR NLO*(1+8, ) 2 i Energy scale uncertainty 1
- RAPGAP g‘ 800} ------NLO (R=1) 1foNIOR03 .
g 2 omf 5 SN NLO (R=1) 1 %44 NLO (R=0.3) 7/
= o e 600 ® had. 1L & had.
eaf H1 2002 fit 1 H12002 fit ]
saaf 400 {prel) 1k {prel) .
w 200 i . ]
el PR 1t ¢ ]
200 « g o 1 L 1 1 . L i
[a) T T T T
%.l 02 03 04 05 06 07 08 0.9.p é
| i £ 20r 1k .
r correl. uncert. FR NLO*(14+8,,4). (J'T"" 20.9)x0.34 °%€‘
& 7 NLO(x *'°<0.9)x0.34 8 | NLO(xfts‘ﬁo_Q)xo_le B 15 , / 1
£ _sof E i) & g 1 / b
< S ~ 7
| )
0o 3 1om_{§‘ T Z 7 g
40 = a &
T s < s} ] - + = o= S 0.5 .
=R B = 5w e o ]
&< g == *m o s .
100 200 =~ 025 0.78 1
\ %.1 02 03 04 05 06 07 08 09 J %3 03 04 045 05 055 06 0865 X'Jhg
% ) \ J

Y
H1 and ZEUS: factor 0134
NLO overestimates data by factor ~1.6.
Scaling only resolved part by 0.34
doesn't describe data.

PDF uncertainty?
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Diffractive D*: Em
DIS =
S

H1 Diffractive D’

Z 100 z 00 ® H1 23-00 (prel.)
5:: e _ Ei 600 F  E5 NLOOCD(H! fit 2002)
g : % 5o [ NLO calculations
© 60 gmu - l | HVQDIS with
400 } 3 am | { ]5 | H1 PDFs from
' am | } inclusive diffraction
e f 10 E
] | o | |
0 02 04 06 0.8 25 -2.25 -2 -175 -15
IIF| hg'lﬂxlp
— &00 —_ r o . .
2 w0 [ 3 . o s ey Fairly good description
e [ 3 2 ; NLO QCD
gi'ﬁ' ;’EE - E‘;ﬂ = 5 A ZEUS (rescaled) forl DIS
: = - [ € 5 = factorisation works
B © 10
W0 }
150 |
o0 F { { .
a0
° -2 -1.5 -1 3 4 5 6 7 8 9 1ID
Im-.]mﬁ Pr o [GeV]
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Diffractive D*: us

yP ——N:

;0.127‘ ‘H‘\H"\?Fll‘l‘swHHM'"\H"M ;0.0225 'I"‘I"?Eq‘sﬁ\"'\"‘\H'MH
& ZEUS (prel) 98-00 (786 pb* ® ZEUS (prel.) 98-00 (78.6 pb’! .
2 ol o S 002 R Data not overestimated by
:5 . E= FMNR NLO (HLFIT 2002 (prel)) ] E 0 0175 (MIFIT 2002 (prel)) NL .
) Ehy O calculations!
20.08 [ 0.015
> [ .o ..
T 0.06 o012 % Contradiction to dijet results?
<5 [ 0.01
0.04 0.0075

0.02 0.005 Compare with incl. yP results:

e ] 0005 ' > incl. dijets: data/NLO ~ 1
101520 25 30 38 o e’ “i 0 220 20 30 3 diffr. dijets: data/NLO ~ 0.6
M, (GeV) W (GeV) \ 0 .
G g > incl. D*: data/NLO ~ 1.6
EH e | Y M. || > diffr.D* data/NLO ~1
g 2f =P I
= i ] - .
15 B H . | | = ratio incl./diffr. same for
1 | 1 Yy ] dijets and D*
}/"iﬁ/ L oel :
0.5 1 04 ]
T 1 :
0101520 2530 35 40 45 50 00 180 320 360 300

My (GeV) W (GeV)
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Conclusions and Outlook

H1 and ZEUS: Large number of new diffractive measurements
with increased statistics and extended kinematical range:

> indication of increase of intercept 0;,(0) — Regge factorisation breaking
» Q? dependence of reduced CS: large scaling violations up to f ~ 0.6
> Color dipole and QCD rescattering models describe data reasonably well

» diffractive PDFs extracted from DGLAP fits to H1 and ZEUS data:
> large gluon contribution (difference between H1 and ZEUS
due to different Q2 evolution)

> test of diffractive PDFs with ep dijets and charm (D*) data:
» DIS: NLO QCD calculations with diffr. PDFs describe data
» yP: NLO QCD calculations overestimate dijet data by factor 1.6
D* diffr. data described, but inclusive D* data underestimated
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BACKUP
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Kinematical ranges

Nﬁ o~
100
E %0 S ZEUS M. 98-99 N% % 0 zrus M, 98-99
= 70— x O 8 zrusLps97
n_ 60 | ZEUSLPS97 =
O s Sy 60
O s
0 40
30 0
20 »
18 19
8
7 8
6 7
6
3 5
4 4
3 3
2 3 v 1 2
10" 10° 10° 4 3 2

10 10 10

B

» M, method: Lower M, region / higher B region and lower x;, region
» LPS method: Higher x;, region
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Comparison of NLO QCD fits: ﬁus
H1 LRG vs ZEUS M, =

NLO QCD fits to H1 and ZEUS data

Gluon

- Q
2 MGsV' Singlet similar at low Q?,

| 8 evolving differently at higher Q2
due to coupling to gluon

Singlet

z g(z,Q%)

Significant difference between
diffractive gluon densities
(almost factor 2) - main reason:
different Q2 evolution

16

90

E=5 NLO fit to ZEUS Mx (exp. error)
—— H1 2002 NLO fit (prel.)

----- {exp. error)

----- (exp.+theor. error)
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Event selection with us

M, method (ZEUS) =

=TT (’m - Forward Plug Calorimeter (FPC):
FIC A||_ | = B2 ui _
| H [ | | CAL acceptance extended in
—l = i —— \ . ge _
,.,;lzizocm fﬁmuuun - ’_RHES m/} pseudorapidity from n=4 ton=5
6 Som{ A = o /| | » higher M, (a factor 1.7) and lower W
20cm E = . . .
= a2 —LIE || | » p-dissociation events: for My> 2.3 GeV
1 = T = energy in FPC > 1GeV recognized and
D — ERNEER R 1 = .
P e B T~ rejected
— Slope(nondiff) - - - Const{diff} — Fit{diff+nondiff) .
" * D-PYT-Sang(E,. > 1 GeV) Diffr. Non-diffr.
JG SR+Rhop B Sang(M, <2.3 GeV) ¢ ¢ ¢
E 1030 W =200-245GeV dN __ _ . . 2
(D, ¢, b from a fit to data)
- flat vs In M2 for diffractive events
10 - exponentially falling for decreasing
In My~ (GeV?) M, for non-diffractive events
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Event selection with LPS Em
(ZEUS and H1) =

y

HERA I: ZEUS and H1
Leading proton spectrometers
HERA II: H1

Very forward proton
spectrometer (~ 220 m)

proton B77 B72  R67 QS153,58 B47 Q42 QI0M38 B RIS Q615 [zpyg

» T-measurement

> X1p - measurement (access to high x;, range)
> free of p-dissociation background

» small acceptance — low statistics

E <. | Photon diffractive dissociation
Xp=1-— £
E, :
]
X = P ~1-xp
P,
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Reduced cross section: ﬁm
x1p dependence (LRG/LPS Method) ;:

HERA Diffractive DIS Cross Section

= H1i{LRG, prel.)

8. oo [rom oo [ e T I *¥ Comparison of different methods:
R R s % - * Large rapidity gap (LRG)
T LD o i - Leading proton spectrometer (LPS)
o e e M
LR PO L W N | .
; = iJ H1: LRG selection < LPS selection
e e R 16 6eV Mymmy
005 a ?A ﬂ %%%ﬁ-’%‘b 12 |1.|<1 Gevz ZXTPGPOI. 1.0 |T|<1 GCVZ
M:_ e ?\J}\V y (IR contribution constrained at high xgp)
| ] o
4 4 i "™ H1LRG/LPS ratio: p dissociation contribution ~10%
1 ¢ W o ﬁv \ % ”  Good agreement between both methods and
005 / fé w ;‘/ ;I;*" h._ 35 bOTh exper‘imen.rs.

1040 30 30 4o %0 0 0 %0 G040 Jo G030 30 G040 o 040 Jo -

x, ZEUS M,/LPS ratio: p dissociation contribution ~30%
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