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Abstract

The cross section for the diffractive deep-inelastic sty procesep — eXp is mea-
sured, with the leading final state proton detected in the btWard Proton Spectrometer.
The data sample covers the rangg < 0.1 in fractional proton longitudinal momentum
loss,0.1 < [t| < 0.7 GeV? in squared four-momentum transfer at the proton vertex and
4 < Q? < 700 GeV? in photon virtuality. The cross section is measured folal-fiiffer-
entially int, zp, Q% andB = =/ p, wherex is the Bjorken scaling variable. Thendz p
dependences are interpreted in terms of an effective poniaajectory and a sub-leading
exchange. The data are compared to perturbative QCD pmdict next-to-leading order
based on diffractive parton distribution functions presgly extracted from complementary
measurements of inclusive diffractive deep-inelastid¢tsdag. The ratio of the diffractive
to the inclusiveep cross section is studied as a function @, 5 andz .
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1 Introduction

Diffractive processes such ag — ¢Xp have been studied extensively in deep-inelastic elec-
trorﬂ-proton scattering (DIS) at the HERA collider [1+17], anadyide an essential input for
the understanding of quantum chromodynamics (QCD) at hagtop densities. The photon
virtuality Q? supplies a hard scale, which allows the application of peative QCD. Diffrac-
tive DIS events can be viewed as resulting from processeshiohwthe photon probes a net
colour singlet combination of exchanged partons. A hardteicag QCD collinear factorisa-
tion theorem([18] allows the definition of ‘diffractive part distribution functions’ (DPDFs) for

a given scattered proton four-momentum. The dependendéfraictive DIS onz, the Bjorken
scaling variable , an@? can thus be treated in a manner similar to inclusive DIS, thrgugh

the application of the DGLAP parton evolution equations-23).

Within Regge phenomenology, diffractive cross sectiomsdmscribed by the exchange of
a pomeron P) trajectory, as illustrated in figuteé 1. In previous measmegnts at HERAI[E, 6]
diffractive DIS cross sections are interpreted in a comtbin@mework, which applies the QCD
factorisation theorem to theandQ? dependence and uses a Regge inspired approach to express
the dependence atyp, the fraction of the incident proton longitudinal momentcanried by the
colour singlet exchange. In this framework the data at igware well described and DPDFs
and a pomeron trajectory intercept are extracted. In omelescribe the data at largep,
it is necessary to include a sub-leading exchange traje¢iB), with an intercept which is
consistent with the approximately degenerate trajec@ssociated with the exchangemty,
ap and f, mesons.

Figure 1: Schematic illustration of the diffractive DIS pessep — eXp and the kinematic
variables used for its description in a model in which the poon (P) and a sub-leadingl)
trajectory are exchanged.

In many previous analyses diffractive DIS events are seteon the basis of the presence
of a large rapidity gap (LRG) between the leading proton dredremainder of the hadronic
final stateX [3,/5]. The main advantage of the LRG method is high acceptémcdiffractive

LIn this paper “electron” is used to denote both electron arsitpn.

4



processes. A complementary way to study diffractive preegss by direct measurement of the
outgoing proton. This is achieved in H1 using the Forwarddtr&pectrometer (FPS)! [4,/16,
23]. Although the FPS detector has low acceptance, the FR$ohef studying diffraction has
several advantages. In contrast to the LRG case, the sgimarechomentum transferat the
proton vertex can be reconstructed. The FPS method seletitsen which the proton scatters
elastically, whereas the LRG method does not distinguisivden the case where the scattered
proton remains intact or where it dissociates into a systelomomassi/y. The FPS method
also allows measurements up to higher values pfthan is possible with the LRG method,
extending into regions where the sub-leading trajectotiygesilominant exchange. The FPS and
LRG methods provide means to investigate whether the hattiesimg process characterised
by the variable® = x/zp andQ? depends also on the variables, ¢t and My associated with
the proton vertex. According to the proton vertex factdrahypothesis, the cross section can
be written as the product of two factors, one characteriiedhard interaction depending 6n
and@?, the other characterising the proton vertex dependingandt.

In this paper, a measurement of the cross section for thadiife DIS processp — eXpis
presented, using H1 FPS data with statistics increased &gtar20 compared to the previous
analysis([4]. In addition the kinematic range of the FPS meament is extended to higher
Q?. The high statistics of the present data make the FPS resritpetitive in precision with
the results of the LRG method. Reduced diffractive crossiaes; o (8, Q2 2p,t) and

of (3)(5, Q? zp), are measured. These measurements are used to to extracréameters

of the pomeron trajectory and to quantify the sub-leadincharge contribution. The proton
vertex factorisation hypothesis is tested. The cross@edependence on the hard scattering
variables,3 and(?, is further studied. The ratio of diffractive to inclusive cross sections is
measured as a function 6P, 8 andx . The data are compared with similar measurements of
the ZEUS experiment[11,12]. The data are also comparedtljingith the LRG measurement
[5] in order to test the compatibility between the two measuent techniques and to quantify
the proton dissociation contribution in the LRG data.

2 Experimental Technique

The data used in this analysis correspond to an integratethbsity of 156.6 pb~! and were
collected with the H1 detector i p interactions (luminosity of7.2 pb~!) ande* p interactions
(luminosity 0f79.4 pb~!) during the HERA Il running period from 2005 to 2007. Durirdst
period the HERA collider was operated at electron and prbeam energies df. = 27.6 GeV
and £, = 920 GeV, respectively, corresponding to ap centre of mass energy Qfs =
319 GeV.

2.1 H1detector

A detailed description of the H1 detector can be found elsee/[24, 25]. Here, the components
most relevant for the present measurement are describefliybrA right handed coordinate
system is employed with the origin at the position of the nmhinteraction point that has its
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z-axis pointing in the proton beam, or forward, direction arig) pointing in the horizontal
(vertical) direction. Transverse momenta are measurddre#ipect to the beam axis.

The Central Tracking Detector (CTD), with a polar angle cage of20° < 6§ < 160°,
is used to reconstruct the interaction vertex and to meaberenomentum of charged parti-
cles from the curvature of their trajectories in thé6 T field provided by a superconducting
solenoid.

Scattered electrons with polar angles in the rang¢ < ¢, < 176° are measured in
a lead/ scintillating-fibre calorimeter, the SpaCall [26]heTenergy resolution is(F)/E =~
7%/+/ E[GeV]®1% and the energy scale uncertainty js. A Backward Proportional Chamber
(BPC) in front of the SpaCal is used to measure the electrdar pmgle with a precision of
1 mrad. Hadrons are measured in the Spacal with an energymeaision of7%.

The finely segmented Liquid Argon (LAr) sampling calorimd¥28] surrounds the track-
ing system and covers the range in polar angle< 0 < 154°. The LAr calorimeter is used
to reconstruct the scattered electron in DIS processegat}fi. The LAr calorimeter consists
of an electromagnetic section with lead as absorber, andlehia section with steel as ab-
sorber. Its total depth varies withbetweent.5 andS interaction lengths. Its energy resolution,
determined in test beam measurements(i8)/FE ~ 11%/+/E|[GeV] & 1% for electrons and
o(E)/E =~ 50%/+/E[GeV] @ 2% for hadrons. The absolute electromagnetic energy scale is
known to1% precision.

The hadronic final state is reconstructed using an energydlgarithm which combines
charged particles measured in the CTD with information ftbe SpaCal and LAr calorime-
ters [29]. The absolute hadronic energy scale is known wytteaision of4% for the measure-
ments presented here.

The luminosity is determined with a precision% by detecting photons from the Bethe-
Heitler processp — epy in a calorimeter located at= —103 m.

The energy and scattering angle of the leading proton araraat from track measure-
ments in the FPS [16, 23]. Protons scattered through smglésmare deflected by the proton
beam-line magnets into a system of detectors placed witl@rptoton beam pipe inside two
movable stations, known as Roman Pots. Each Roman Potrstatidains four planes of five
scintillating fibres, which together measure two orthodaoardinates in théz, y) plane. The
fibre coordinate planes are sandwiched between planesmtillator tiles used for the trigger.
The stations approach the beam horizontally from outsidetbton ring and are positioned at
z = 61 m andz = 80 m. The detectors are sensitive to scattered protons whiehléss than
10% of their energy in thep interaction and which are scattered through angles bélowad.

The leading proton energy resolution is approximaleBeV, independent of energy within
the measured range. The absolute energy scale uncertaintgeV. The effective resolution
in the reconstruction of the transverse momentum compsnathe scattered proton with
respect to the incident proton is determined to~b&0 MeV for p, and~ 150 MeV for p,,
dominated by the intrinsic transverse momentum spreadeoptbton beam at the interaction
point. The correspondingresolution varies over the measured range ffob6 GeV? at|t| =
0.1 GeV?t0 0.17 GeV? at|t| = 0.7 GeV2. The calibration of the FPS is performed using a
sample of elastiep — e¢p’p photoproduction events wiih! — 77~ decays by comparing the
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variables reconstructed in the CTD with the values meaduordge FPS. The scale uncertainties
in the transverse momentum measurementsiarkleV for p, and30 MeV for p,. Further
details of the analysis of the FPS resolution and scale tainges can be found in [4]. For a
leading proton which passes through both FPS stationsydrage overall track reconstruction
efficiency is48%.

2.2 Event sdlection and kinematic reconstruction

The events used in this analysis are triggered on the bagisamhcidence between the FPS trig-
ger scintillator tile signals and an electromagnetic @ustgnal in the SpaCal or LAr calorime-
ter. The trigger efficiency is arourtd% on average.

Several selection criteria are applied to the data in ordesetect the DIS event sample
and to suppress beam related backgrounds, photoprodgectioasses and events in which the
incoming electron loses significant energy through QEDatamin. The DIS selection criteria
are summarised below.

e The reconstructed coordinate of the event vertex is required to lie witl3if cm(~
3c0) of the mean position. At least one track originating from ititeraction vertex and
reconstructed in the CTD is required to have a transverseentum aboveé.1 GeV.

e The the energy’ and the polar angl€ of the scattered electron are determined from the
SpacCal (LAr) cluster, linked to a reconstructed chargetigdartrack in the BPC (CTD),
and the interaction vertex reconstructed in the CTD. Theteda candidate is required to
satisfy eitherl54° < #, < 176° andE! > 8 GeV in the Spacal calorimeter ¢f < 154°
andE! > 10 GeV in the LAr calorimeter.

e The quantityZ — p., calculated from the energies and longitudinal momentd oéeon-
structed particles including the electron, is requiredadktweers5 GeV and70 GeV.
For neutral current DIS events this quantity is expectedetawice the electron beam
energy neglecting detector effects and QED radiation.

The following requirements are applied to the leading proteasured in the FPS.

e The measurement is restricted to the region where the FRpi@re is high by requiring
the horizontal and vertical projections of the transversen@ntum to lie in the ranges
—0.63 < p, < —0.27 GeV and|p,| < 0.8 GeV, respectively, and the energy of the
leading proton, to be greater thap0% of the proton beam energy,, whereF, is the
energy of the proton beam.

e The quantityF + p., summed over all reconstructed particles including thditeapro-
ton, is required to be belowd00 GeV. For neutral current DIS events this quantity is
expected to be twice the proton beam energy neglecting tdeteffects. This require-
ment is applied to suppress cases where a DIS event recctestin the central detector
coincides with background in the FPS, for example due to fBmofmentum beam proton
(beam halo).



The inclusive DIS variable§)?, » and the inelasticityy are reconstructed by combining in-
formation from the scattered electron and the hadronic &tek using the method introduced
in [3]:

2:4E82(1—?/) . x:Q_z
tan?(6./2) sy

Here, y. andy,; denote the values af obtained from the scattered electron only (‘electron
method’) and from the angles of the electron and the hadforadtstate (‘double angle method’),
respectively/[30].

y=y.+yal—wy) ; Q (1)

Variables specific to diffractive DIS are defined as

(P—P
T (q-P ) ;B

Q2

o (P=P) @

with ¢, P and P’ denoting the four-vectors of the exchanged virtual photwh the incoming
and outgoing proton, respectively. The variaplean be interpreted as the fraction of the
longitudinal momentum of the colourless exchange whictarsied by the struck quark. The
variablez p is reconstructed directly from the energy of the leadinggrpsuch that

ap=1-FE/E,. (3)

Two methods are used to reconstryctn order to obtain the optimal resolution across the
measured p range. It is reconstructed 8s= x=/xp in the rangerp > 0.012. Forzp < 0.012
the hadronic final state is used for the reconstruction adcgito:

Q2
=7 4
The mass\/x of the hadronic systernX is obtained from
M3 = (E? = p} — P} — D2 )had - i : (5)

where the subscriphad’ represents a sum over all hadronic final state particleidktg the
leading proton ang;, is the value ofy reconstructed using only the hadronic final state [31].
Including the factow /y, leads to cancellations of several measurement inaccsracie

The squared four-momentum transfex (P — P’)? is reconstructed using the transverse
momentuny, of the leading proton measured with the FPS and the valug-cdis described
above, such that

2 SL’Z m2
t = tmin — Pi ; tnin = e > (6)
1—.I'ﬂ3 1—.I'ﬂ3

where|t i, | is the minimum kinematically accessible valug©fandm,, is the proton mass.

In this measurement, the reconstrugtigés required to lie in the range1 < [¢| < 0.7 GeV?
andzpp in the ranger < 0.1. The measurement is restricted to a ‘mediu@? region of
4 < @Q? <110 GeV?,0.03 < y < 0.7 and a ‘high’Q? region of120 < Q? < 700 GeV?,0.03 <
y < 0.8 for data with electron candidates reconstructed in the &pawd LAr calorimeters,
respectively. The final data sample contains al6800 events at medium)? and about00
events at higlf)?.



3 Monte Carlo Simulation and Correctionsto the Data

Monte Carlo simulations are used to correct the data for tfeets of detector acceptances,
inefficiencies, migrations between measurement interdaés to finite resolutions and QED
radiation. The reactionp — eXp is simulated with the RAPGAP program [32] using the H1
2006 DPDF Fit B set[5]. The H1 2006 DPDF Fit A and H1 2006 DPDiBHparameterisations
give a consistent description of diffractive inclusive Qi®cesses [5], but the H1 2006 DPDF
Fit B predictions are in better agreement with the diffnaetdi-jet production cross sections
measured in DIS[6]. Contributions from both leadinf)(and sub-leadingR) exchanges
are considered. Hadronisation is simulated using the Luaridgsmodel [33] implemented
within the PYTHIA program([34]. An additional-meson contribution relevant for the laWw y
domain is simulated using the DIFFVM generator| [35].

The background from photoproduction processes, wherelélogren is scattered into the
backward beam pipe and a particle from the hadronic finat $&&ies the electron signature, is
estimated using the PHOJET Monte Carlo model [36]. This gemknd is negligible except at
the highesy values and i8% at most. The proton dissociation background, where therigad
proton originates from the decay of a higher mass statetim&®d using an implementation in
RAPGAP of the proton dissociation model originally deveddgor the DIFFVM Monte Carlo
generator. This background is negligible except at thedsghy values, where it reach&$s.

The response of the H1 detector is simulated in detail usiegxEANT3 program [37] and
the events are passed through the same analysis chain asl ifouthe data.

Background mainly arises from random coincidences of Dhes/resulting in activity in
the central detector with off-momentum beam protons oatjity from interactions of beam
protons with the residual gas in the beam-pipe or with therbeallimators (beam-halo back-
ground) giving a signal in the FPS. This contribution israstied statistically by combining the
quantity £ + p, for all reconstructed patrticles in the central detector I8 Bvents (without
the requirement of a track in the FPS) with the quanfty- p. for beam-halo protons from
randomly triggered events. The resulting backgrounditidion is normalised to the FPS DIS
data distribution in the rangg + p, > 1900 GeV where beam-halo background dominates.
After the selection cut off +p, < 1900 GeV the background amounts 18% on average. The
E + p. spectra for leading proton and beam-halo DIS events arershofigure[2a. The back-
ground is determined using the reconstrucked p. distribution as a function of the variables
x, Q% andt. A comparison of the FPS data after background subtractiontlze RAPGAP
simulation is presented in figuké 2b for the energy of theilegagroton ), and in figure B for
the variablesep, p,, p, and|t|. The beam-halo background is subtracted from the data. The
Monte Carlo simulation reproduces the data within the expamtal systematic uncertainties
(sectiorl4).

Cross sections are obtained at the Born level by applyingectons for QED radiative ef-
fects to the measured values. These corrrections amoubbtd H)% and are obtained using
the HERACLESI[38] program within the RAPGAP event generaidre measured cross sec-
tions are quoted at the bin centresif, 5, z and|t|. Bin centre corrections are applied for
the influence of the finite bin sizes using pomeron and suthiigeexchange parameterisations
in the framework of the H1 2006 DPDF Fit BI[5] for th@?, 3 andz» dependences and the
measured dependences at eaad?, 3, ) value (sectioh 5]1).
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4 Systematic Uncertainties on the M easured Cross Sections
Systematic uncertainties are considered from the follgwiources.

e The uncertainties in the leading proton energy and in thebotal and vertical projec-
tions of the proton transverse momentum a®eV, 10 MeV and30 MeV, respectively
(sectior ZL). The corresponding average uncertaintigh@n”® ando”™ measure-
ments are2.5%, 4.8% and 1.8%. The dominant uncertainty originates from the FPS
acceptance variation as a function of the leading protarstrerse momentum in the hor-
izontal projection.

e The electromagnetic energy scale uncertainty implies aor @f 1% on the E, mea-
surement, which leads to an average systematic erro2&f on thes?” measurements.
Possible biases in th# measurement in the SpaCal (LAr) calorimeter at the level of
+1 mrad (£3 mrad) lead to an average systematic erroRd%.

e The systematic uncertainties arising from the hadronid Stete reconstruction are de-
termined by varying the hadronic energy scale of the LAr Galeter by+4% and that
of the Spacal calorimeter b#7%. These sources lead to an uncertainty indflemea-
surements of arount.

e The model dependence of the acceptance and migration toneds estimated by vary-
ing the shapes of the distributions in the kinematic vadablp, 3, Q? andt in the
RAPGAP simulation within the constraints imposed on thostridutions to describe
the present data. Thep distribution is reweighted byl /x)=%9, the 3 distribution by
BE05 and (1 — B)7905, the Q? distribution bylog(Q?)*%2. These sources result in an
uncertainty in ther? measurements df%. Reweighting the distribution bye*! results
in an uncertainty ot.4% for the measured range 0fl < |t| < 0.7 GeV?2.

e The model dependence of the bin centre corrections for thecesl cross section is esti-
mated by comparing the results obtained in the frameworket1l 2006 DPDF Fit B
and H1 2006 DPDF Fit A parameterisation$ [5] for the kinematriables3 and Q2.
The zp parameterisation is reweighted bly/z»)*%%. The average uncertainty for the
reduced cross section is aroutfd. Reweighting the distribution bye*! results in bin

centre correction uncertainties b% for the s”® measurements.

e The uncertainties related to the subtraction of backgroamedat mos% for proton
dissociation3% for photoproduction an8% for the proton beam-halo contribution (sec-
tion[3).

e The systematic error related to the reconstruction of tlemevertex is on averaggh,
as evaluated by comparing the reconstruction efficienceshe data and Monte Carlo
simulation.

e A normalisation uncertainty of% is attributed to the trigger efficiencies (sectlon]2.2),
evaluated using event samples obtained with independggéts.
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e The uncertainty in the FPS track reconstruction efficieresults in the normalisation
uncertainty oR%.

¢ A further normalisation uncertainty 8t7% arises from the luminosity measurement.

e The extrapolation in from the measured FPS rangeiof < |t| < 0.7 GeV? to the region
tmin| < |t| < 1 GeV? covered by the LRG datal[5] results in an additional nornagitis

error of4% for theos® data (sectioh 515).

The systematic errors shown in the figures are obtained bp@ddgquadrature all contributions
except the normalisation uncertainty, leading to an avetagertainty o8% for the data. The

overall normalisation uncertainties are48% and6% for thes™” ando”® measurements,
respectively.

5 Reaults

5.1 Thereduced crosssection oP®)

The dependence of diffractive DIS gh(Q)?, z» andt is studied in terms of the reduced diffrac-
tive cross sectiomr,fj @ This observable is related to the measured different@section

by

d40.ep—>eXp 47Ta2 y2
= 1= Z ) .qsPW 2 ) 7

The reduced cross section depends on the diffractive steiftinctionsF,,” “) and Fp “ ac-
cording to

D() _ D@ y? D(4) 8
=F, (8)

" BRI
To a good approximation the reduced cross section is equlaetdiffractive structure function
FPY(8,Q2, zp, t) in the region of relatively lowy values covered by the current analysis.
Results fors”™® are obtained in threerangesf.1 < |t| < 0.3 GeVZ2,0.3 < [t| < 0.5 GeV?
and0.5 < || < 0.7 GeV?, and are interpolated to the valyéls= 0.2, 0.4, 0.6 GeV? using the
measured dependence at eaalp, 5 and(@Q? value. Only the high statistics mediu@? data
are used to evaluate the four-dimensional distributighé’.

g

The reduced cross sectian o) is presented in tablg 3. Figure 4 shows o™ as a

function of z» for different|t|, 5 and Q? values. At medium and largé values,z a,p“)
falls or is flat as a function af . Qualitatively this behaviour is consistent with a dominan
contribution of the pomeron exchange described in the R&éggeework by a linear trajectory
ap(t) = ap(0) + o/pt with an interceptyp(0) 2 1 [39]. At low 3 valuesz por ™ rises with

xp at the highest p, which can be interpreted as a contribution from a sub-fepdikchange
(IR) with an interceptvz(0) < 1. This observation is consistent with the previous H1 FPS

analysis([4].
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5.2 Crosssection dependence on o and t and extraction of the pomeron
trajectory

The structure functior;”“ is obtained by correcting,”® for the smallF”*) contribution
using the prediction of H1 2006 DPDF Fit B given in [5]. To dele thez» andt dependence
quantitatively, the structure functidﬁZD @ s parameterised by the form

FY = fp(ep, t) Fp(8,Q%) +ng - fr(zr, ) Fr(8, Q%) %)

which assumes proton vertex factorisation of theandt dependences from those Grand(Q?
for both the pomeron and any sub-leading exchange, withteof@rence between the two con-
tributions. Ther  andt dependences are parameterised using flux fagteend fz motivated
by Regge phenomenology,

6BPt Brt

(&
Gzt fmleet) = Ar- oo

f]p(.l’]p,t) = A]p . (10)
assuming that the sub-leading exchanges have a lineacttgjenkr(t) = ar(0) + a/xt, as
is also assumed for the pomeron. Following the conventidBjotthe values ofA and AR
are chosen such thatp - fttf,n frr(zp,t)dt = 1 atzp = 0.003 with ., = —1 GeVZ.

Fitting the form of equation]9 to the experimenféf(‘l) data, the free parameters in the fit
are the intercept and slope of the pomeron trajectop(t) = ap(0) + o/pt, the exponential
t-slope parameteBp for zp — 1, the pomeron structure functidfp (3, Q?) at each of the

(8, Q%) values considered, and the single parametgrdescribing the normalisation of the
sub-leading exchange contribution. Asin[[3-5], the stitefunctionF'r (3, Q?) for the sub-
leading exchange in eaghandQ? bin are taken from a parameterisation of the pion structure
function [40].

The behaviour o’ at largez;» and low 3 is sensitive to the parameters of the sub-

leading exchange (0), oy and Bi. They are taken to be the same as in the previous fits to
the H1F? data [4.5] in order to compare the normalisation paraméterthe the sub-leading
exchange contribution between the measurements. Theapter;(0) = 0.50 of the sub-
leading exchange is taken from [3]. The parametégs= 0.3 GeV 2 and By = 1.6 GeV 2
are obtained from a parameterisation of the previouslyiphbtl H1 FPS data[4]. The model
dependent uncertainty is determined by repeating the fit thi¢é fixed parameters made free
one after another in the fit. The fitted parameters of the sallthg exchange are consistent
with the values given above. The influence of neglectingﬂﬁé“ contribution too” is also
included in the model dependent uncertainty. The expetiahegstematic uncertainties on the
free parameters are evaluated by repeating the fit afte¢irghthe data points according to each
individual uncertainty listed in sectidn 4.

The fit to equatio ]9 provides a good description of theandt dependences of the data,
with a minimumy? = 273 for 289 degrees of freedom, combining statistical and uncorrelate
systematic errors. The data hence support the proton viateorisation hypothesis for both
the pomeron and the sub-leading contribution as given bfitthe

The results for the free parameters of the fit are summariséabie[1l. The experimental
uncertainty of the fit parameters is defined as the quadnaticaf the statistical and systematic
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Parametet Value

ap(0) 1.10 + 0.02 (exp.) &= 0.03 (model)

oy 0.04 4+ 0.02 (exp.) = 2% (model) GeV >
Bp 5.73 £ 0.25 (exp.) T 050 (model) GeV ™2
ng 0.87 4+ 0.10 (exp.) " 7% (model)] - 1073

Table 1: The central values of the Regge model parameteescéad from a fit t(F2D(4) and their
experimental and model uncertainties. The experimentuainty is defined as the quadratic
sum of the statistical and systematic uncertainties. Thdainoncertainty is determined by
varying the fixed parameters in the fit as explained in the text

uncertainties. The overall normalisation uncertaintyB@ contributes only to the experimen-
tal uncertainty of the sub-leading exchange normalisgigmametern ;. The result forwp(0)

is compatible with that obtained from H1 data previously sugad using the LRG and FPS
methodsl[4,5] and with the ZEUS measurements [12, 13]. Isis@onsistent with the pomeron
intercept describing soft hadronic scatterings(0) ~ 1.08 [39,41[42].

In a Regge approach with a single linear exchanged pomeaattory,ap(t) = ap(0) +
a/pt, the exponential-slope parameteB of the diffractive cross section is expected to decrease
logarithmically with increasing » according to

B:BP—2O/lplIll’1p, (11)

an effect which is often referred to as ‘shrinkage’ of thdrdtdtive peak. The degree of shrink-
age depends on the slope of the pomeron trajectdsy, The present FPS data favour a small
value ofo/p, as expected in perturbative models of the pomerori [43, A4k result is incom-
patible with the value of, ~ 0.25 GeV~2 obtained from soft hadron-hadron scattering at
high energied [39,41, 42]. Vector meson measurements aiAHtaRe also resulted in smaller
values ofa/p, whether a hard scale is present|[45-47] or hot [48]. ThegmtelSPS results for
o/p and Bp are compatible with those obtained previously from the HEUZ data using the
FPS / LPS detectors|[4,12]. Although the valug®f measured in the H1 experiment is lower
than that from the ZEUS data.( & 0.7 (stat.) 254 (syst.) GeV~?), the results are consistent
within uncertainties.

The result for the sub-leading exchange normalisationrpeter is slightly smaller but
agrees within experimental uncertainties with = [1.0 £0.2 (exp.)] - 10~ extracted from the
previously published H1 FPS data [4] angl = [1.4 £ 0.4 (exp.)] - 1073 obtained from the H1
2006 DPDF Fit B to the H1 LRG datal[5]. The FPS and LRG measunérgive consistent
results as expected for a dominantly isosinglet sub-leptitajectory @ or f,, rather tharp or
a, exchanges). The sub-leading exchange is important af lamd highx », contributing up to
50% of the cross section at the highest bin centre valueyof= 0.075.

5.3 Test of proton vertex factorisation

To test in more detail a possible breakdown of proton veréetdrisation the dependence of
ap(0), opandBp on@? is studied by repeating the fit described above in threerdiffiranges
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of Q2. The results of the fits, shown in figure 5 and table 2, indinatstrong dependence Q.
The experimental uncertainty is defined as the quadraticafuhe statistical and uncorrelated
systematic uncertainties. In the fit procedure, the nosaabn factom i for the sub-leading
exchange contribution is fixed to the central value, presknt table[ll, as it is found to be
insensitive taQ?.

Q? range of Fit GeV?) ap(0) ap (GeV™2) Bp (GeV—2)

4<Q*<12 1.088 £ 0.012 (exp.) | 0.009 £ 0.031 (exp.) | 5.78 £ 0.20 (exp.)
12 < Q? < 36 1.102 £ 0.016 (exp.) | 0.063 £ 0.041 (exp.) | 5.75 £ 0.30 (exp.)
36 < Q2 < 110 1.139 4 0.022 (exp.) | 0.023 £ 0.026 (exp.) | 5.17 +0.40 (exp.)

Table 2: The central values of, and B and their experimental uncertainties extracted from
fits to F2D @) performed in three different ranges@f.

In order to quantify a possible breakdown of proton vertexdezation, the data are fitted
using parameterisations of the foetnt D-In(Q? /1 GeV?) for ap(0) and Bpp. The logarithmic
derivatives ofx»(0) and B are found to bé) (ap(0)) = 0.018 £ 0.013 (exp.) andD(Bp) =
—0.20 £ 0.14 (exp.) GeV 2, respectively. Given the experimental uncertainties yvtilaes of
the logarithmic derivatives are within50 from zero and hence do not contradict to proton
vertex factorisation.

Assuming an exponentialdependence of the cross sectida/dt « e, the slope para-
meterB is measured as function of at fixed values of)? and3. The results are presented in
figure[6. The results foB are compared with a parameterisation of tliependence from the
fitto F“ (sectiori5.2) as shown in figuré 6. The fit results are showmiaes of the form:

B(zp, 5,Q%) = 1 —wgr(zp, s, Qz)][B]P —2apInzp] + wR(xP,B,Q2)[BR — 2apInxpl,

wr(zp, 5, Q%) being the fraction 0F2D(4) which is due to the sub-leading exchange A good
description of the data over the fullp, Q* and 3 range is obtained. At low ;, the data are
compatible with a constant slope parameigry: 6 GeV 2. No significant)? or 3 dependence
of the slope parametds is observed for data points withp < 0.025. The sub-leading ex-
change contribution integrated over this kinematic raisgéid. A parameterisation of the data
in this z;» range with a constant slope paramefegivesy? = 89 for 75 data points, where
the errors include the combined statistical and uncoedlalystematic uncertainties. Within
uncertainties, theé dependence of the cross section in the pomeron dominated jowegion
can therefore be factorised from th8 and3 dependences.

Since no significant)? or 5 dependence is observed, the slope param@éter obtained
by averaging over th€)? and 5 and compared with the result of a parameterisation of the
t-dependence from the fit t5”“). The result is shown as a function of in figure[7. The
previously published H1 FPS results [4] are also shown. Akwkscrease of thé& parameter
value from6 GeV~2 to less tharb GeV~2 is observed towards larger values of = 0.05,
where the contribution from the sub-leading exchange isifsognt. This reduction of the
slope parameter indicates that the size of the interacégion is reduced fofk exchange, as
compared taP exchange.
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5.4 Thereduced crosssection o2 and comparison with other measure-
ments

The reduced cross sectioh® (3, Q2, zp), defined as the integral of Y (8, Q, zp, t) overt

in the rangét.in| < |t| < 1 GeV?, is obtained by extrapolating the FPS data from the measured
rangel.1 < |t| < 0.7 GeV? using thet-dependence at eachy, 3, Q%) value (section 513). This
extrapolation factor, which amounts to a valuelaf with an uncertainty ofi%, depends only
weakly onz p.

In figure[8 the H1 FPS measurementsrgfo”® are presented. They are compared with

those of the ZEUS collaboration, measured using their lrggroton Spectrometer (LPS) [12].
The ZEUS data points are interpolated to th&)? andz» values of this measurement using
a parameterisation of the ZEUS DPDF SJfit/[15]. The ratio efti FPS to ZEUS LPS data
averaged over the measured kinematic range.& =+ 0.01(stat.) + 0.03(syst.) "0 15 (norm.),
which is consistent with unity taking into account the nolisaion uncertainties 0% and
+119% for the H1 FPS and ZEUS LPS data, respectively. Within thersyithere is no strong
xp, S or Q* dependence of the ratio. The FPS data extend the kinematie i@f the cross

section measurement to high@t and low;3.

The reduced cross sectioff® can be compared with H1 measurements obtained using the
LRG technique/[5] after taking into account the slightlyfeient cross section definitions in the
two cases. The cross sectign— ¢ XY measured with the LRG data is defined to include pro-
ton dissociation to any systemwith a mass in the rang®/y < 1.6 GeV, whereas” is defined
to be a proton in the cross section measured with the FPS.eBudts onz p oP®) measured
using the FPS and LRG methods are shown in figure 9 as a fur@tionbins of 3 andz >, and
in figure[10 as a function of in selected bins of)? andz . The kinematic range of the mea-
surements is extended to highegs. The experimental uncertainties of the two measurements
are defined as the quadratic sum of the statistical and wlated systematic uncertainties. As
can be seen in figute 110, the present FPS measurement hasséiopreomparable to the mea-
surement([5] obtained using the LRG method. The LRG resuvdtsrderpolated to th€)?, 3
andzx p bin centre values of the FPS data using the parameteriddli®2006 DPDF Fit B([5].

Since the two data sets are statistically independent anddminant sources of systematic
errors are different, correlations between the uncertsirdf the FPS and LRG data are neg-
ligible. The ratio of the two measurements is formed for e@gh 3, z») point in the range
xp < 0.04, where LRG data are available. The dependence of this ratieach kinematic
variable is studied by taking statistically weighted agesover the other two variables.

The ratio of the LRG to the FPS cross section is shown in figdiasla function of)?,

B andxp. Within the uncorrelated uncertainties of typicallyo per data point, there is no

significant dependence gh Q? or x». The ratio of overall normalisations, LRG / FPS, is
1.18 £ 0.01(stat.) £ 0.06(uncor.syst.) £ 0.10(norm.), the dominant uncertainties arising from
the normalisations of the FPS and LRG data. This result igieement within uncertainties

with the value of1.23 £+ 0.03(stat.) £ 0.16(syst.) obtained from the previously published H1
LRG and FPS data [4]. Combining the result lof [4] with the preasmeasurement leads to a
more precise value of the cross section ratio:

U(My <1.6 GeV)
O'(My = mp)

=1.20 = 0.11 (exp.) . (12)
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where the experimental uncertainty is a combination of thgssical, uncorrelated systematic
and normalisation uncertainties of the measurements. dtris consistent with the predic-
tion of 1.157543 from the DIFFVM generator, where the total proton elastid proton disso-
ciation cross sections are taken to be equal for the cerdhaé\and their ratio is varied in the
rangel : 2to 2 : 1 for the uncertainties [5, 35].

The good agreement, after accounting for proton dissatiathetween the LRG and the
FPS data confirms that the two measurement methods lead foatibie results, despite their
very different systematics. The lack of any kinematic dejegrce of the ratio of the two cross
sections shows, within the uncertainties, that protonodisgion with My < 1.6 GeV can be
treated in a similar way to the elastic proton case. The tresulfirms that contributions from
proton dissociation in the LRG measurement do not signifigaiter the measured, Q? or
xp dependences and hence cannot have a large influence on ftiaett parton densities
extracted from the LRG data up to the normalisation diffeeen

5.5 Crosssection dependence on Q% and 3

The measured reduced cross sectiopsr® are presented in figurés]I2}14 and in tdble 4
as a function ofrp, 3 and@Q?. The FPS data are compared with QCD predictions at next-to-
leading order derived from the H1 2006 DPDF Fit B to the H1 LRGss sections [5], which
include both the pomeron and a sub-leading exchange. Theatieation of the H1 2006
DPDF Fit B predictions is reduced by a global facto20 to correct for the contributions of
proton dissociation processes to the LRG cross sectiomvahsated in sectidn 5.4.

As can be seen in figure12, the rise of the data at lagges in agreement with a significant
contribution from a sub-leading exchange. The reducedsaestions”® shown in figureé_ 13
decreases witl¥ over most of the kinematic range. However, it clearly riseg a» 1 at low
Q? andz . Within the framework of DPDFs, this can be explained in teohdiffractive quark
densities peaking at high fractional momentum at @%3,/5].

The figure T4 shows th€@? dependence of”™ at fixed 2z and 3. Positive scaling vi-
olations 60?(3)/811(1 Q? > 0) are observed throughout the kinematic range, except at the
highestg = 0.56. This observation is consistent with previous H1 measungsnesing the
LRG method[[3, 5] and implies a large gluonic component inDIRDFs. As can be seen from
QCD predictions, the positive scaling violations may beilaited to the pomeron contribution
even at the highest, values, where the sub-leading exchange is largest.(QPndependence
Is quantified by fitting the data at fixedr and to the form

zpol® (B, 2p, Q%) = ap(B,zp) + bp(B,zp) In(Q*/1 GeV?) (13)

suchthabp (3, zp) is the derivative of the reduced cross section with resjpeat®? multiplied

by x . This form is fitted to data points for which thg- bin centre values satisfy, < 0.035
and for which the3 bin contains at least 3 data points. The sub-leading exeéheogtribution
atzp = 0.035 is below15%. The resulting logarithmic derivatives are shown in figuke 1
Although the logarithmic derivatives at differen values cover differenf)? regions, they are
similar when viewed as a function of This confirms the applicability of the proton vertex
factorisation framework to the description of the curreatad The FPS results are consistent
with predictions derived from the H1 2006 DPDF Fit B to the HR@& data also shown in figure
[15.

16



5.6 Comparison of the diffractive and inclusive DI S cross sections

By analogy with hadronic scattering, the diffractive and tbtal cross sections in DIS can be
related via the generalisation of the optical theorem ttuairphoton scattering [49]. Many
models of lowz DIS [50+55] assume links between these quantities. Comgahie(? and

x dynamics of the diffractive with the inclusive cross seatis therefore a powerful means of
testing models and of comparing the properties of the DPO#stheir inclusive counterparts.
A detailed comparison of the diffractive and inclusive &rggction is performed in[5]. Fol-
lowing [5], the evolution of the reduced diffractive crogston withQ? is compared with that

. ) ) . ] D(3)
of the reduced inclusive DIS cross sectigrby forming the quantity1 — j3) ”Zf{x:éiﬁ’é’%% at

fixed Q?, 3 andx p, using a parameterisation of the data from[[56]. This quantity is equiva-

lent to the ratio of diffractive to inclusive DIS cross seetil/% 9772 WLeWQ) /=X 1y 2y
X
studied in [11], 13, 14] as a function of theép centre of mass energy’ andQ? in ranges of

M. The ratio is shown in figufe“16 as a function®ét fixedz » andQ?.

The ratio of the diffractive to the inclusive cross sectignapproximately constant as a
function of 3 at fixedQ? andx» except at highs. As can be seen in figurell6, the decrease of
the ratio towards hight is reproduced by QCD predictions based on diffractive awctusive
proton PDFs|[B, 56]. The ratio also rises towards largereslof x> where the sub-leading
exchange contribution to the diffractive cross sectiorosnegligible.

The ratio, shown in figure17 as a function@* at fixedz» and 3, depends only weakly
on Q* for most3 andz» values. In order to compare thig? dependences of the diffractive
and the inclusive cross sections quantitatively, the déie b, of the ratio with respect to
In ? is extracted through fits of the form.(3, z) + b.(3, zp) - In(Q?/1 GeV?). To reduce
the influence of the sub-leading exchange contributiony dialta points with bin centres at
xp < 0.035 are included in the analysis bf. The resulting values @f. are shown in figure_18.
They are consistent with zero withizr. At fixed 3, there is no significant dependence of the
logarithmic derivative o . Whereas the reduced diffractive and inclusive cross sestre
closely related to their respective quark densities, thadithmic derivatives are approximately
proportional to the relevant gluon densities in regionsnetitee? evolution is dominated by
theg — gq splitting [57]. The compatibility ob, with zero thus implies that the ratio of the
guark to the gluon density is similar in the diffractive amtlusive DIS when considered at
the same lowr value. As can be seen in figurel 18, QCD predictions based dorpRDFs
extracted in diffractive and inclusive DIS! [5,/56] reproéue weak decrease of the logarithmic
derivative towards largef.

6 Summary

A cross section measurement is presented for the diffieckep-inelastic scattering process
ep — eXp. The results are obtained using high statistics data takémtiae H1 detector at
HERA. In the process studied, the scattered proton carriesstd0% of the incoming proton
momentum and is measured in the Forward Proton Spectroifie®8). The data cover the
rangezp < 0.1 in fractional proton longitudinal momentum logs] < [t| < 0.7 GeV? in
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squared four-momentum transfer at the proton vertex,Q> < 700 GeV? in photon virtuality
and0.001 < g = z/xp < 1. The measurement is performed in the range of the inelbstici
variable0.03 < y < 0.7 for 4 < Q? < 110 GeV? and in the rang®.03 < y < 0.8 for 120 <

Q? < 700 GeV2. The new H1 FPS data are in good agreement with the previpuglijshed
H1 FPS results and are consistent within uncertainties rgghlts of the ZEUS collaboration
obtained with their Leading Proton Spectrometer. The neasmements extend the kinematic
range to highe)? values.

The reduced diffractive cross sectieﬁ(‘”(ﬁ,Q?,xﬂa,t) is measured. The;, andt de-
pendences are described using a model which is motivate@ggdphenomenology, in which
a leading pomeron and a sub-leading exchange contribute. effactive pomeron intercept
describing the data igp(0) = 1.10 + 0.02 (exp.) £ 0.03 (model), which is compati-
ble within uncertainties with the pomeron intercept meedun soft hadron-hadron scatter-
ing. The slope of the pomeron trajectoy, is consistent with zero and smaller than the
value ~ 0.25 GeV~2 obtained from soft hadron-hadron scattering data. Fdependence
of the pomeron exchange is described by an exponentialiumatith constant slope param-
eterBp = 5.73 + 0.25 (exp.) 7050 (model) GeV—2. The measured values of the slope of
the pomeron trajectory and tltedependences are characteristic of diffractive hard ecag
processes. Th@? dependence of the parameters(0), o, and Bp is studied. The logarith-
mic derivatives are consistent with zero withiho of the experimental uncertainties thereby
supporting the proton vertex factorisation hypothesis.

The data are also analysed in terms of the reduced diffeactivss section”®, obtained
by integratingo—f? @ over the rangeét,.,| < [t| < 1 GeV2. At fixed zp, a decrease af 7
with 3 is observed over most of the kinematic range, except at thedbvalues of)? and
xp. The data display positive scaling violations except atiighests value of0.56. The size
of the measured scaling violations implies a large gluonimgonent in the diffractive parton
distributions, in agreement with previous observations.

The FPS results are compared with those obtained from aierelil measurement using
events selected on the basis of a large rapidity gap ratlaer aheading proton. This LRG
measurement includes proton dissociation to statedth masses\/y < 1.6 GeV. The FPS
data extend the kinematic range to highgs and thus constrain the sub-leading exchange
contribution. The ratio of the LRG to the FPS cross sectioh.28 + 0.11 (exp.). Itis
independent of)?, 3 and x> within uncertainties, confirming that contributions fromomn
dissociation in the LRG measurement do not significantlgralhe measured?, 3 or xpp
dependences.

The ratio of the diffractive to the inclusive cross sections is measured as a function of
Q?, 8 andzp. At fixed zp the ratio depends only weakly @p? or on 3 except at the highest
5. QCD predictions based on diffractive and inclusive prd@@ts reproduce the behaviour of
the ratio. This result implies that the ratio of quark to giubstributions at lowr is similar in
the diffractive and inclusive processes.
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Table 3: The reduced diffractive cross sectiansr

continues on the next pages.

Q2 B zp —t Tpo, Sstat | Osys Stot | Ohad Sele dp L} Sa 5t SE, Spg dpy 5o2 Suta Spgn | Obee
[GeV?] [GeV?] [Gev 2] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
5.1 0.0018 0.0500 0.2 0.0689 7.6 8.7 11.5 —0.1 2.7 1.8 —1.2 0.0 —3.9 0.8 5.2 0.0 1.6 —3.5 —1.5 1.9
5.1 0.0018 0.0500 0.4 0.0204 10.2 8.7 13.4 —0.6 1.3 0.8 —1.0 0.0 0.8 0.2 6.6 4.4 1.0 —1.7 —0.8 1.9
5.1 0.0018 0.0500 0.6 0.0080 15.1 8.7 17.4 0.0 4.2 —4.2 —0.4 —0.1 0.3 2.5 —0.4 —3.6 3.3 —2.1 —0.9 1.9
5.1 0.0018 0.0750 0.2 0.0786 11.3 7.3 13.5 —0.2 0.7 2.1 —0.3 0.1 —1.8 0.5 6.2 0.8 1.1 —0.9 —1.6 1.6
5.1 0.0018 0.0750 0.4 0.0297 11.4 7.3 13.6 —0.1 0.6 4.2 —0.7 0.2 1.4 1.2 1.7 0.8 2.0 —2.4 —3.9 1.6
5.1 0.0018 0.0750 0.6 0.0078 17.7 7.3 19.2 0.0 0.8 4.4 —0.9 0.1 0.2 1.5 4.1 1.2 1.5 —1.2 —2.6 1.6
5.1 0.0056 0.0160 0.2 0.0433 4.9 9.5 10.7 —0.3 1.7 3.2 —1.1 —0.1 —2.5 2.0 6.3 0.8 2.2 —3.6 —1.9 2.0
5.1 0.0056 0.0160 0.4 0.0152 6.1 9.5 11.3 —0.9 0.0 4.2 —0.6 —0.1 1.7 2.4 6.3 —1.6 2.2 —3.1 —1.6 2.0
5.1 0.0056 0.0160 0.6 0.0050 13.1 9.5 16.2 0.0 4.8 —5.8 —0.9 0.0 0.1 3.4 2.8 2.9 0.0 —1.0 —0.5 2.0
5.1 0.0056 0.0250 0.2 0.0376 4.7 8.4 9.6 0.0 2.0 2.9 —0.5 —0.1 —2.5 1.5 6.2 —0.3 2.0 —1.9 —0.7 1.7
5.1 0.0056 0.0250 0.4 0.0129 6.3 8.4 10.5 0.0 —0.8 3.9 —0.2 0.0 1.0 0.6 6.4 2.4 1.3 —1.1 —0.5 1.7
5.1 0.0056 0.0250 0.6 0.0036 13.6 8.4 15.9 0.0 5.2 1.9 —1.5 —0.3 —0.8 —1.1 4.1 1.1 3.1 —1.7 —1.5 1.7
5.1 0.0056 0.0350 0.2 0.0449 5.8 7.4 9.4 —0.3 0.8 3.2 0.0 0.1 —1.9 2.1 5.4 —0.1 1.3 —1.0 —0.3 1.6
5.1 0.0056 0.0350 0.4 0.0123 8.1 7.4 10.9 —0.3 1.1 5.1 0.1 0.0 1.4 —0.1 2.5 3.8 0.9 —0.8 —0.3 1.6
5.1 0.0056 0.0350 0.6 0.0051 12.9 7.4 14.8 0.0 —1.8 —4.2 0.4 0.1 1.2 2.3 4.2 —1.8 1.4 —0.7 —0.3 1.6
5.1 0.0056 0.0500 0.2 0.0473 6.3 9.0 11.0 0.0 0.3 6.2 —0.4 0.2 —3.6 0.3 4.4 0.9 1.9 —1.3 —0.5 1.6
5.1 0.0056 0.0500 0.4 0.0151 7.5 9.0 11.7 0.0 —1.5 7.9 0.0 0.1 0.2 1.1 2.6 1.1 1.8 —0.8 —0.4 1.6
5.1 0.0056 0.0500 0.6 0.0054 12.9 9.0 15.7 0.0 —2.0 4.7 —0.4 0.0 —0.3 —1.7 6.7 1.5 0.3 —0.5 —0.3 1.6
5.1 0.0056 0.0750 0.2 0.0544 11.6 10.3 15.5 0.0 0.2 6.9 —0.6 0.2 —2.6 —0.3 6.2 1.5 1.3 —1.1 —2.5 1.6
5.1 0.0056 0.0750 0.4 0.0255 10.2 10.3 14.5 0.0 —0.6 7.7 —0.8 0.2 0.7 0.0 5.0 1.5 2.3 —1.3 —3.1 1.6
5.1 0.0056 0.0750 0.6 0.0094 17.1 10.3 20.0 0.0 —2.0 9.4 —1.2 0.2 —0.7 0.3 0.6 1.7 1.3 —0.9 —2.2 1.6
5.1 0.0178 0.0085 0.2 0.0345 4.3 10.6 11.4 —7.0 1.2 3.6 —0.8 —0.2 —1.7 0.5 5.4 0.1 1.7 —1.6 —2.6 2.0
5.1 0.0178 0.0085 0.4 0.0119 5.5 10.6 11.9 —6.2 1.0 4.6 —0.8 —0.2 1.3 2.2 5.1 0.6 1.1 —1.4 —3.1 2.0
5.1 0.0178 0.0085 0.6 0.0039 11.2 10.6 15.4 —8.6 1.2 2.9 —0.5 —0.2 0.6 —0.2 4.1 1.6 0.7 —0.6 —1.8 2.0
5.1 0.0178 0.0160 0.2 0.0366 3.6 9.2 9.9 0.0 0.5 4.8 —0.1 0.2 —2.3 4.9 4.8 —0.3 1.3 —1.2 —1.4 1.6
5.1 0.0178 0.0160 0.4 0.0110 5.1 9.2 10.5 0.5 —0.4 5.6 0.3 0.0 1.2 0.9 6.6 1.1 1.1 —0.7 —1.0 1.6
5.1 0.0178 0.0160 0.6 0.0032 10.2 9.2 13.7 0.0 —0.3 6.7 —0.2 0.2 0.1 1.3 2.8 4.6 1.9 —0.7 —1.2 1.6
5.1 0.0178 0.0250 0.2 0.0333 4.7 8.9 10.1 0.0 0.3 6.0 —0.2 0.0 —2.0 0.7 5.6 0.1 1.6 —1.5 —0.6 1.6
5.1 0.0178 0.0250 0.4 0.0113 6.4 8.9 10.9 0.0 1.7 5.8 —0.3 0.1 1.4 0.4 5.2 2.4 1.4 —1.4 —0.6 1.6
5.1 0.0178 0.0250 0.6 0.0038 13.3 8.9 16.0 0.0 —2.4 7.1 1.2 0.0 0.1 —0.1 4.4 0.0 —0.2 —0.6 —0.4 1.6
5.1 0.0178 0.0350 0.2 0.0303 7.1 8.7 11.2 0.0 0.6 6.7 —0.3 0.1 —1.9 1.4 4.4 0.2 0.9 —1.4 —0.4 1.6
5.1 0.0178 0.0350 0.4 0.0122 9.0 8.7 12.5 0.0 —0.7 7.8 —1.0 0.1 1.2 0.7 1.7 1.9 0.5 —1.2 —0.4 1.6
5.1 0.0178 0.0350 0.6 0.0039 13.9 8.7 16.4 0.0 1.6 —0.8 0.0 0.0 0.5 —2.3 7.7 1.9 0.2 —0.8 —0.3 1.6
5.1 0.0178 0.0500 0.2 0.0449 7.1 8.8 11.3 0.0 0.4 6.0 —1.1 0.1 —2.3 0.8 5.2 1.2 0.2 —1.5 —0.3 1.6
5.1 0.0178 0.0500 0.4 0.0133 9.0 8.8 12.6 0.4 1.2 3.0 —0.7 0.2 1.2 1.6 5.0 4.9 0.6 —3.1 —0.7 1.6
5.1 0.0178 0.0500 0.6 0.0050 15.2 8.8 17.6 0.0 0.4 8.4 0.2 0.2 —0.5 1.5 —0.3 —1.2 0.2 —0.7 —0.2 1.6
D(4)

as a function of)?, 3, z;» andt values (columng — 5). The statistical {;;q.),
systematic ;) and total §,,;) uncertainties are given in columns 6 to 8. The remainingrools give the changes of the cross sections
due to at 10 variation of the various systematic error sources desgribsectior 4: the hadronic energy scalg,{); the electromagnetic
energy scaled(.); the scattering angle of the electrap){ the reweighting of the simulation il (95), 2 (d.,) andt (4,); the leading
proton energys, (0g,), the proton transverse momentum compongnt®, ) andp, (6,,); the reweighting of the simulation Q% (0g2);

the background from beam halo, photoproduction and protssodiation processes,f,); the vertex reconstruction efficiency,(,) and

the bin centre correctiong,(..). All uncertainties are given in per cent. The normalisatimcertainty oft.3% is not included. The table
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Q2 B zp —t cpor™@ Sstat | Osys Stot | Ohad Sele dp L} Sa 5t SE, Spg dpy 5o2 Suta Spgn | Obee
[GeV?] [GeV?] [Gev 2] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
5.1 0.0178 0.0750 0.2 0.0508 12.7 8.2 15.1 0.0 —0.5 3.4 —0.5 0.2 —2.8 0.7 6.0 0.3 —0.3 —1.3 —2.6 1.6
5.1 0.0178 0.0750 0.4 0.0208 15.2 8.2 17.3 0.0 1.2 6.4 —0.8 0.4 0.6 0.8 —1.2 0.9 —0.7 —1.8 —3.8 1.6
5.1 0.0178 0.0750 0.6 0.0093 20.3 8.2 21.9 0.0 0.9 2.8 —0.1 0.0 —0.3 —1.2 7.2 0.9 0.2 —0.6 —1.3 1.6
5.1 0.0562 0.0025 0.2 0.0345 3.4 10.1 10.7 —4.9 0.6 2.8 —1.5 0.1 —1.9 —5.8 3.5 —0.1 1.3 —1.5 —2.9 2.6
5.1 0.0562 0.0025 0.4 0.0102 4.5 10.1 11.1 —4.7 0.3 .5 —1.2 0.1 0.8 —4.4 6.0 1.1 1.0 —1.0 —2.7 2.6
5.1 0.0562 0.0025 0.6 0.0030 9.1 10.1 13.7 —1.8 —1.2 5.8 —1.4 0.3 0.2 —4.9 3.6 2.3 1.6 —0.9 —3.2 2.6
5.1 0.0562 0.0085 0.2 0.0301 3.6 9.7 10.3 3.2 —0.3 3.6 0.6 0.0 —1.7 6.7 4.1 0.2 0.9 —1.1 —0.8 1.7
5.1 0.0562 0.0085 0.4 0.0097 4.7 9.7 10.8 1.5 —0.3 6.7 0.3 0.1 0.9 5.5 3.2 —0.2 0.9 —0.9 —0.9 1.7
5.1 0.0562 0.0085 0.6 0.0029 9.9 9.7 13.9 5.4 —0.9 4.1 0.7 —0.1 0.3 2.9 5.2 2.4 1.1 —0.6 —0.7 1.7
5.1 0.0562 0.0160 0.2 0.0279 4.3 8.8 9.8 0.0 —0.6 5.4 —1.1 0.1 —1.5 3.5 5.1 —0.2 0.6 —1.5 —1.2 1.6
5.1 0.0562 0.0160 0.4 0.0093 6.1 8.8 10.7 0.0 1.1 2.4 —0.5 —0.1 2.0 1.6 6.3 3.7 0.8 —1.9 —1.9 1.6
5.1 0.0562 0.0160 0.6 0.0037 13.0 8.8 15.7 0.0 0.9 1.3 —0.5 0.0 0.7 1.7 8.2 —0.9 0.0 —0.8 —0.9 1.6
5.1 0.0562 0.0250 0.2 0.0267 6.3 7.3 9.6 0.0 —0.9 2.2 0.6 0.2 —2.1 1.5 6.0 —0.3 —0.3 —1.4 —0.5 1.6
5.1 0.0562 0.0250 0.4 0.0095 8.5 7.3 11.2 0.0 —3.2 0.2 0.7 0.3 0.8 2.5 —1.9 4.8 0.1 —2.4 —1.0 1.6
5.1 0.0562 0.0250 0.6 0.0028 17.1 7.3 18.6 0.0 1.6 1.8 —0.1 0.4 —1.2 4.6 3.4 3.0 —0.9 —0.8 —0.4 1.6
5.1 0.1780 0.0025 0.2 0.0383 2.4 10.9 11.1 —2.6 0.2 5.9 —0.5 —0.1 —2.4 —1.0 7.3 0.1 1.5 —1.7 —1.9 2.8
5.1 0.1780 0.0025 0.4 0.0108 3.2 10.9 11.3 —1.6 0.0 6.7 0.5 0.2 1.4 —1.6 6.6 1.7 1.6 —1.8 —2.5 2.8
5.1 0.1780 0.0025 0.6 0.0029 7.4 10.9 13.1 —1.3 0.7 4.2 0.4 —0.2 0.4 —0.7 7.1 5.4 1.7 —1.4 —2.4 2.8
5.1 0.1780 0.0085 0.2 0.0346 3.3 10.5 11.0 4.4 0.5 2.5 1.9 0.2 —1.2 8.2 2.7 —0.2 0.3 —0.8 0.0 2.2
5.1 0.1780 0.0085 0.4 0.0104 4.4 10.5 11.4 5.3 0.5 3.0 1.2 0.3 0.5 6.8 4.4 0.7 0.2 —0.7 0.0 2.2
5.1 0.1780 0.0085 0.6 0.0037 9.1 10.5 13.9 5.1 0.9 1.5 2.5 0.0 0.1 7.1 0.5 4.3 0.0 —0.8 0.0 2.2
5.1 0.5620 0.0025 0.2 0.0576 1.9 10.5 10.6 5.4 —0.8 5.6 0.8 0.0 —1.7 0.8 4.4 0.1 0.9 —0.9 —0.9 4.8
5.1 0.5620 0.0025 0.4 0.0162 2.6 10.5 10.8 5.0 —1.1 5.6 0.6 0.0 0.8 0.4 4.8 1.2 0.8 —0.8 —1.0 4.8
5.1 0.5620 0.0025 0.6 0.0043 5.7 10.5 11.9 4.5 —1.4 5.3 0.9 0.3 —0.2 0.4 3.6 4.4 0.5 —0.9 —1.3 4.8
8.8 0.0018 0.0750 0.2 0.0924 19.6 7.6 21.0 —0.2 0.2 1.2 —1.3 0.1 —2.7 0.9 4.7 0.9 0.7 —-2.9 —3.2 2.2
8.8 0.0018 0.0750 0.4 0.0328 19.4 7.6 20.8 0.1 0.1 1.9 —2.8 —0.1 —0.7 —0.3 4.1 2.7 1.1 —2.5 —3.3 2.2
8.8 0.0018 0.0750 0.6 0.0250 29.5 7.6 30.4 0.0 4.8 —1.9 —1.6 —0.1 —0.2 2.6 —3.6 0.9 —0.2 —1.1 —1.7 2.2
8.8 0.0056 0.0250 0.2 0.0494 7.9 8.4 11.6 —0.3 —0.1 4.5 —1.4 —0.1 —2.3 —0.7 4.2 —0.6 1.0 —3.5 —2.7 2.1
8.8 0.0056 0.0250 0.4 0.0171 9.8 8.4 13.0 —0.1 1.7 —0.2 —0.3 0.0 0.8 —0.2 7.2 2.2 0.9 —1.8 —1.5 2.1
8.8 0.0056 0.0250 0.6 0.0043 19.8 8.4 21.5 0.0 1.6 0.5 —0.2 —0.1 —0.5 2.9 7.2 0.6 0.5 —1.2 —0.9 2.1
8.8 0.0056 0.0350 0.2 0.0575 7.8 8.2 11.3 0.0 —0.1 3.8 —1.0 0.1 —2.2 1.0 6.0 0.1 1.1 —2.5 —0.5 1.7
8.8 0.0056 0.0350 0.4 0.0155 11.5 8.2 14.2 —0.1 1.0 0.7 —0.8 0.0 0.4 1.5 6.9 2.6 0.6 —2.1 —0.6 1.7
8.8 0.0056 0.0350 0.6 0.0068 17.0 8.2 18.9 0.0 0.7 7.4 —0.8 0.0 0.0 2.0 —1.2 1.7 0.1 —1.1 —0.4 1.7
8.8 0.0056 0.0500 0.2 0.0647 7.3 7.2 10.2 —0.1 0.1 3.3 —0.5 0.1 —1.7 1.4 5.4 1.2 0.8 —1.4 —0.2 1.6
8.8 0.0056 0.0500 0.4 0.0192 9.5 7.2 11.9 —0.1 —2.7 3.0 0.1 0.2 1.0 —1.3 5.0 1.2 0.7 —1.7 —0.4 1.6
8.8 0.0056 0.0500 0.6 0.0095 13.2 7.2 15.0 0.0 0.1 1.9 —0.7 0.0 0.4 —1.3 6.2 1.9 0.1 —1.2 —0.3 1.6
8.8 0.0056 0.0750 0.2 0.0784 11.8 7.3 13.8 0.0 —0.8 3.7 —0.4 0.2 —3.9 —0.4 3.0 0.4 0.6 —1.2 —3.1 1.6
8.8 0.0056 0.0750 0.4 0.0260 13.3 7.3 15.2 0.0 —0.8 2.4 —0.9 0.1 0.3 0.2 5.9 0.9 0.5 —0.9 —2.6 1.6
8.8 0.0056 0.0750 0.6 0.0091 21.5 7.3 22.7 0.0 —2.6 4.8 —2.1 0.1 —0.2 —0.4 0.2 1.6 0.1 —1.3 —3.3 1.6
8.8 0.0178 0.0085 0.2 0.0394 6.5 8.4 10.6 —6.8 0.0 0.8 —0.9 —0.1 —0.9 —1.6 2.2 0.0 0.4 —1.3 —2.7 2.0
8.8 0.0178 0.0085 0.4 0.0123 9.0 8.4 12.3 —6.2 —0.1 2.1 —0.9 0.0 0.7 —1.1 3.0 0.4 0.3 —1.3 —3.1 2.0
8.8 0.0178 0.0085 0.6 0.0037 16.8 8.4 18.7 —6.7 1.0 1.2 —0.9 0.0 0.3 —0.1 —1.3 1.3 0.0 —1.1 —3.5 2.0
8.8 0.0178 0.0160 0.2 0.0409 4.7 7.9 9.2 —0.3 1.2 2.6 —0.2 0.0 —2.0 1.9 6.1 0.1 0.8 —1.9 —1.4 1.6
8.8 0.0178 0.0160 0.4 0.0132 6.1 7.9 10.0 0.0 0.9 2.1 —0.5 0.0 2.3 0.8 6.2 1.9 0.5 —1.7 —1.5 1.6
8.8 0.0178 0.0160 0.6 0.0036 13.1 7.9 15.3 0.0 —0.6 2.2 —0.7 —0.1 0.2 3.9 4.0 —4.5 0.2 —1.0 —1.1 1.6
8.8 0.0178 0.0250 0.2 0.0437 5.1 7.8 9.3 0.0 0.5 2.2 —0.1 0.0 —2.4 2.2 6.3 0.6 0.7 —1.3 —0.7 1.6
8.8 0.0178 0.0250 0.4 0.0139 6.9 7.8 10.4 —0.4 0.1 3.9 —0.3 0.1 2.2 2.7 5.2 0.2 0.2 —1.4 —1.0 1.6
8.8 0.0178 0.0250 0.6 0.0036 14.6 7.8 16.5 0.0 1.3 —2.2 0.3 —0.4 1.4 —5.5 —2.8 —0.1 2.2 —1.8 —1.5 1.6




v

Q2 B zp —t cpor™@ Sstat | Osys Stot | Ohad Sele dp L} Sa 5t SE, Spg dpy 5o2 Suta Spgn | Obee
[GeV?] [GeV?] [Gev 2] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
8.8 0.0178 0.0350 0.2 0.0432 6.3 7.4 9.7 0.1 0.7 1.9 —0.4 0.1 —2.8 1.2 5.8 —0.6 1.3 —1.7 —0.6 1.6
8.8 0.0178 0.0350 0.4 0.0128 9.5 7.4 12.0 0.0 —0.7 2.8 —0.4 0.1 0.4 0.0 5.3 3.6 0.7 —1.2 —0.5 1.6
8.8 0.0178 0.0350 0.6 0.0059 14.3 7.4 16.1 0.0 0.1 2.1 0.7 —0.1 0.9 0.0 5.5 3.9 0.5 —0.7 —0.3 1.6
8.8 0.0178 0.0500 0.2 0.0484 7.0 6.8 9.8 0.5 —0.3 2.5 —1.0 0.1 —2.4 0.2 5.4 0.0 0.7 —1.2 —0.2 1.6
8.8 0.0178 0.0500 0.4 0.0192 8.1 6.8 10.6 0.0 0.7 0.7 —0.3 0.0 0.5 0.9 5.6 3.1 0.4 —0.7 —0.2 1.6
8.8 0.0178 0.0500 0.6 0.0057 13.9 6.8 15.5 0.0 2.4 1.2 —1.3 —0.2 0.5 1.6 5.3 0.5 1.0 —1.7 —0.5 1.6
8.8 0.0178 0.0750 0.2 0.0489 13.3 7.1 15.1 0.0 0.8 1.9 —0.6 0.2 —2.7 1.4 5.1 1.5 0.4 —0.6 —2.3 1.6
8.8 0.0178 0.0750 0.4 0.0235 12.4 7.1 14.3 0.0 1.1 1.7 —1.7 0.2 —0.5 1.5 3.9 —3.5 0.1 —0.9 —3.2 1.6
8.8 0.0178 0.0750 0.6 0.0070 21.0 7.1 22.2 0.0 —0.1 4.7 —1.7 0.1 0.0 —0.2 3.3 1.9 0.0 —0.8 —2.8 1.6
8.8 0.0562 0.0025 0.2 0.0418 4.6 10.0 11.0 —5.5 0.0 0.9 —1.4 0.1 —0.9 —6.0 3.6 0.1 0.3 —1.2 —3.2 2.1
8.8 0.0562 0.0025 0.4 0.0113 6.3 10.0 11.8 —5.0 —0.6 1.4 —1.0 0.1 0.4 —6.9 0.3 0.5 0.3 —1.4 —4.1 2.1
8.8 0.0562 0.0025 0.6 0.0039 12.8 10.0 16.2 —6.1 1.2 —0.6 —1.7 0.2 0.0 —4.2 2.9 3.5 0.0 —0.8 —3.8 2.1
8.8 0.0562 0.0085 0.2 0.0362 4.3 8.8 9.8 0.7 0.3 2.8 —0.2 —0.2 —2.0 5.5 4.8 0.1 0.7 —1.4 —2.4 1.7
8.8 0.0562 0.0085 0.4 0.0105 6.1 8.8 10.7 0.5 0.5 1.7 —0.1 —0.1 0.8 3.9 7.1 0.0 0.5 —0.9 —2.0 1.7
8.8 0.0562 0.0085 0.6 0.0032 13.2 8.8 15.8 0.4 1.4 1.8 0.3 —0.3 —0.3 2.5 7.1 2.6 0.5 —0.9 —2.3 1.7
8.8 0.0562 0.0160 0.2 0.0353 4.3 8.5 9.5 0.0 —0.5 3.8 —0.1 0.0 —1.7 2.4 6.5 0.1 0.9 —1.1 —1.0 1.6
8.8 0.0562 0.0160 0.4 0.0115 5.8 8.5 10.3 0.0 —1.1 3.0 —0.5 0.1 1.6 4.0 5.4 2.4 0.9 —1.4 —1.6 1.6
8.8 0.0562 0.0160 0.6 0.0038 12.3 8.5 14.9 0.0 0.8 3.1 —0.6 0.0 —0.4 6.7 3.0 0.6 0.6 —1.1 —1.5 1.6
8.8 0.0562 0.0250 0.2 0.0290 5.6 8.8 10.4 0.0 —0.5 5.5 —0.3 0.1 —1.7 2.0 5.8 0.2 0.7 —0.7 —0.9 1.6
8.8 0.0562 0.0250 0.4 0.0108 7.3 8.8 11.4 0.0 —0.9 5.7 —0.3 0.1 1.1 1.0 5.9 1.2 0.6 —0.6 —1.0 1.6
8.8 0.0562 0.0250 0.6 0.0039 13.9 8.8 16.4 0.0 —0.4 5.9 —0.1 0.0 —0.3 2.5 4.4 3.5 0.4 —0.6 —1.3 1.6
8.8 0.0562 0.0350 0.2 0.0341 7.7 8.0 11.1 0.0 —0.6 5.3 —1.0 0.1 —3.0 —0.2 4.7 0.0 0.3 —0.5 —0.6 1.6
8.8 0.0562 0.0350 0.4 0.0129 9.5 8.0 12.4 0.0 0.2 1.2 0.1 0.1 0.7 0.5 6.6 3.9 0.5 —0.3 —0.5 1.6
8.8 0.0562 0.0350 0.6 0.0044 19.0 8.0 20.7 0.0 0.6 4.9 —0.2 —0.1 0.9 —3.2 —0.2 —5.0 —0.2 —0.2 —0.7 1.6
8.8 0.0562 0.0500 0.2 0.0460 8.6 9.0 12.4 0.0 —0.9 5.8 1.3 0.3 —2.0 0.3 6.0 1.2 —0.1 —0.1 —0.4 1.6
8.8 0.0562 0.0500 0.4 0.0170 10.9 9.0 14.1 0.0 —0.1 5.9 2.7 0.4 2.6 —2.1 4.6 1.7 0.0 —0.3 —0.9 1.6
8.8 0.0562 0.0500 0.6 0.0051 18.4 9.0 20.4 0.0 2.5 7.7 1.0 0.2 —0.9 —0.5 3.1 —1.0 0.3 —0.2 —0.5 1.6
8.8 0.1780 0.0025 0.2 0.0427 3.1 9.7 10.2 —3.1 —0.2 3.5 —0.4 —0.9 —2.2 —3.2 6.3 0.4 1.0 —1.6 —2.6 2.4
8.8 0.1780 0.0025 0.4 0.0110 4.4 9.7 10.6 —2.7 —0.1 3.1 —0.3 —0.8 1.3 —3.5 6.6 0.8 0.8 —1.5 —3.1 2.4
8.8 0.1780 0.0025 0.6 0.0042 8.4 9.7 12.8 —2.5 0.5 3.4 —0.4 —0.9 —0.1 —2.8 5.3 4.3 0.9 —1.3 —3.4 2.4
8.8 0.1780 0.0085 0.2 0.0379 3.6 8.9 9.6 3.1 0.0 1.9 1.4 0.1 —1.2 6.9 3.5 —0.1 0.3 —0.4 —0.3 1.7
8.8 0.1780 0.0085 0.4 0.0107 4.9 8.9 10.2 3.1 —0.4 3.1 1.4 0.2 0.6 6.8 2.7 0.8 0.4 —0.4 —0.3 1.7
8.8 0.1780 0.0085 0.6 0.0039 9.9 8.9 13.3 3.6 —0.3 1.6 1.5 0.1 —0.1 6.3 3.1 3.0 0.1 —0.4 —0.3 1.7
8.8 0.1780 0.0160 0.2 0.0284 6.1 8.6 10.6 0.0 0.3 2.3 3.6 0.3 —1.8 4.0 5.6 0.0 0.1 —0.2 —0.8 1.7
8.8 0.1780 0.0160 0.4 0.0105 7.6 8.6 11.5 0.0 0.8 3.8 3.2 0.1 0.7 3.0 5.6 2.1 0.1 —0.1 —0.9 1.7
8.8 0.1780 0.0160 0.6 0.0029 16.5 8.6 18.6 0.0 —0.2 —2.6 4.7 0.3 —1.5 —3.5 3.1 —3.9 —0.5 —0.2 —1.5 1.7
8.8 0.5620 0.0025 0.2 0.0633 2.2 11.0 11.2 6.9 —0.8 4.0 1.0 —1.5 —1.9 0.4 5.3 0.2 0.5 —0.9 —1.3 4.2
8.8 0.5620 0.0025 0.4 0.0182 2.9 11.0 11.4 6.2 —0.7 3.8 0.9 —0.9 1.0 —0.2 6.5 0.9 0.4 —0.9 —1.5 4.2
8.8 0.5620 0.0025 0.6 0.0053 6.6 11.0 12.8 6.6 —1.1 3.8 1.0 —0.9 0.2 0.1 3.2 5.3 0.4 —0.8 —1.7 4.2
15.3 0.0056 0.0500 0.2 0.0751 12.3 7.2 14.2 0.0 0.7 1.4 —1.5 0.0 —2.1 0.7 6.0 0.8 0.9 —1.1 —0.7 1.8
15.3 0.0056 0.0500 0.4 0.0318 13.8 7.2 15.6 —0.3 2.5 3.4 -39 0.2 0.3 1.7 —2.6 0.5 0.2 —2.1 —1.2 1.8
15.3 0.0056 0.0500 0.6 0.0082 20.0 7.2 21.3 —0.2 0.5 0.2 —1.3 0.0 0.5 0.6 5.5 4.0 0.7 —0.4 —0.3 1.8
15.3 0.0056 0.0750 0.2 0.1073 19.1 6.8 20.3 0.0 0.5 1.4 —1.4 0.2 —4.1 1.5 1.8 1.9 1.0 —1.2 —3.4 1.6
15.3 0.0056 0.0750 0.4 0.0317 15.6 6.8 17.1 0.0 2.7 —1.6 —0.4 0.0 —0.3 0.7 4.4 2.5 0.4 —1.0 —2.5 1.6
15.3 0.0056 0.0750 0.6 0.0137 25.7 6.8 26.6 0.0 1.1 —1.1 —0.6 0.0 —0.6 —1.7 5.6 —1.8 0.0 —0.5 —1.8 1.6
15.3 0.0178 0.0160 0.2 0.0609 6.8 8.1 10.6 —0.2 —0.8 3.5 —1.7 —0.1 —1.3 1.7 6.3 0.0 0.7 —1.2 —0.9 1.8
15.3 0.0178 0.0160 0.4 0.0176 9.5 8.1 12.5 0.0 0.3 1.4 —1.8 —0.2 3.7 4.3 —1.2 2.8 0.8 —3.1 —2.4 1.8
15.3 0.0178 0.0160 0.6 0.0055 16.9 8.1 18.7 0.0 2.1 2.4 —1.2 —0.6 0.4 3.1 —6.1 —0.3 0.7 —1.1 —1.3 1.8




T4

Q2 B zp —t cpor™@ Sstat | Osys Stot | Ohad Sele dp L} Sa 5t SE, Spg dpy 5o2 Suta Spgn | Obee
[GeV? [GeV?] [Gev 2] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
15.3 0.0178 0.0250 0.2 0.0549 6.6 7.5 10.0 0.0 —1.0 3.2 —0.7 0.0 —1.8 0.3 5.8 0.4 1.9 —0.9 —0.7 1.6
15.3 0.0178 0.0250 0.4 0.0164 9.0 7.5 11.7 0.4 0.2 —0.1 —0.5 0.0 2.4 1.5 4.3 4.2 1.1 —2.2 —1.9 1.6
15.3 0.0178 0.0250 0.6 0.0053 18.3 7.5 19.8 —1.2 1.0 0.3 —0.1 0.0 —0.3 4.3 5.3 —1.9 0.2 —0.4 —0.5 1.6
15.3 0.0178 0.0350 0.2 0.0488 9.2 7.3 11.8 0.0 0.6 3.0 —0.3 0.0 —2.4 0.3 5.8 0.6 0.5 —1.3 —0.5 1.6
15.3 0.0178 0.0350 0.4 0.0199 11.3 7.3 13.4 0.0 —0.9 2.7 0.1 0.0 0.5 2.8 4.9 3.1 0.4 —1.0 —0.6 1.6
15.3 0.0178 0.0350 0.6 0.0076 20.6 7.3 21.9 0.7 —0.6 —3.3 0.1 —0.2 0.4 —5.1 —1.2 —3.2 0.3 —0.9 —0.6 1.6
15.3 0.0178 0.0500 0.2 0.0534 9.5 7.4 12.1 0.0 —0.2 2.2 —0.5 0.2 —3.1 1.8 5.7 0.1 0.5 —1.4 —0.4 1.6
15.3 0.0178 0.0500 0.4 0.0206 10.3 7.4 12.6 0.1 —0.9 2.6 —1.5 0.0 0.4 —0.7 5.6 3.0 0.2 —1.0 —0.4 1.6
15.3 0.0178 0.0500 0.6 0.0089 16.3 7.4 17.9 0.0 0.2 —1.1 1.2 —0.1 1.1 —4.1 —3.6 1.6 2.9 —2.5 —1.1 1.6
15.3 0.0178 0.0750 0.2 0.0758 15.7 6.6 17.0 0.0 0.4 —0.6 —0.3 0.2 —2.3 1.0 5.0 1.9 0.3 —1.0 —2.3 1.6
15.3 0.0178 0.0750 0.4 0.0323 14.3 6.6 15.7 0.0 0.0 0.2 —1.5 0.3 0.4 0.5 4.5 0.7 0.0 —1.5 —3.9 1.6
15.3 0.0178 0.0750 0.6 0.0109 21.2 6.6 22.2 0.0 3.5 —0.3 —0.1 0.4 0.7 3.2 3.0 0.2 0.1 —1.2 —2.8 1.6
15.3 0.0562 0.0085 0.2 0.0420 6.2 9.6 11.4 —4.0 0.1 2.9 —0.7 —0.3 —2.0 2.8 6.1 0.6 0.8 —1.4 —3.5 1.7
15.3 0.0562 0.0085 0.4 0.0132 8.1 9.6 12.5 —4.2 —0.5 2.0 —0.4 —0.1 1.4 1.3 6.2 —1.2 0.8 —1.3 —4.6 1.7
15.3 0.0562 0.0085 0.6 0.0049 15.0 9.6 17.8 —1.2 0.4 2.9 —0.6 —0.2 0.4 —1.3 6.4 4.8 0.5 —0.8 —3.5 1.7
15.3 0.0562 0.0160 0.2 0.0406 5.8 8.3 10.2 0.0 0.0 3.1 —0.6 0.0 —2.9 5. 4.1 0.3 0.7 —1.6 —1.6 1.6
15.3 0.0562 0.0160 0.4 0.0137 7.5 8.3 11.2 0.0 0.5 0.5 —0.1 0.2 1.4 1.9 7.6 0.4 0.2 —1.0 —1.3 1.6
15.3 0.0562 0.0160 0.6 0.0038 16.3 8.3 18.3 0.0 0.5 5.7 —0.4 —0.5 —0.9 —1.2 —2.1 —1.7 0.7 —2.7 —4.0 1.6
15.3 0.0562 0.0250 0.2 0.0377 7.0 7.5 10.3 0.0 0.3 1.8 —0.4 0.0 —2.0 0.8 6.5 0.3 0.5 —1.2 —0.8 1.6
15.3 0.0562 0.0250 0.4 0.0108 9.5 7.5 12.1 0.0 0.9 1.3 —0.5 0.1 1.1 1.9 6.6 1.3 0.3 —0.9 —0.8 1.6
15.3 0.0562 0.0250 0.6 0.0035 17.4 7.5 18.9 0.0 —3.3 0.1 0.1 —0.1 —1.0 6.3 0.3 —0.7 0.3 —0.9 —1.0 1.6
15.3 0.0562 0.0350 0.2 0.0392 9.6 6.9 11.8 0.0 —1.1 2.1 —0.3 0.0 —2.7 0.4 5.4 0.9 0.3 —1.0 —0.7 1.6
15.3 0.0562 0.0350 0.4 0.0142 11.9 6.9 13.7 0.0 2.3 1.4 —0.6 0.1 2.5 4.5 0.6 2.2 1.3 —1.7 —1.3 1.6
15.3 0.0562 0.0350 0.6 0.0047 21.5 6.9 22.6 0.0 —2.8 —0.1 —0.8 0.2 1.9 0.0 4.9 2.6 0.9 —0.8 —0.8 1.6
15.3 0.0562 0.0500 0.2 0.0464 9.2 6.8 11.5 0.0 —0.8 2.1 —0.2 0.2 —1.9 1.1 5.7 1.1 0.2 —0.7 —0.3 1.6
15.3 0.0562 0.0500 0.4 0.0128 12.5 6.8 14.3 0.0 0.3 —1.2 —0.9 0.4 1.2 —3.4 4.3 2.2 —0.2 —2.2 —0.9 1.6
15.3 0.0562 0.0500 0.6 0.0076 18.6 6.8 19.9 0.0 2.4 —0.1 —0.3 —0.2 —0.1 —1.2 5.6 2.1 0.3 —0.7 —0.3 1.6
15.3 0.0562 0.0750 0.2 0.0656 18.5 7.6 20.0 0.0 —0.8 3.8 1.2 0.4 —4.3 —0.3 1.8 —0.4 0.0 —1.3 —4.0 1.6
15.3 0.0562 0.0750 0.4 0.0156 24.1 7.6 25.2 0.0 —0.3 2.4 0.4 0.0 0.4 0.1 6.3 2.7 —0.1 —0.5 —1.5 1.6
15.3 0.0562 0.0750 0.6 0.0072 27.6 7.6 28.7 0.0 —2.7 4.8 0.5 0.0 —0.7 —2.3 3.1 2.9 0.0 —0.4 —1.3 1.6
15.3 0.1780 0.0025 0.2 0.0461 4.7 9.5 10.6 —3.1 —0.4 1.9 —0.4 —0.9 —2.1 —4.5 5.5 —0.2 0.5 —1.2 —3.8 2.0
15.3 0.1780 0.0025 0.4 0.0127 6.5 9.5 11.5 —3.0 —0.1 2.0 —0.3 —0.7 0.9 —4.7 5.6 1.5 0.3 —1.0 —3.9 2.0
15.3 0.1780 0.0025 0.6 0.0030 14.4 9.5 17.2 —1.9 —0.7 2.2 0.5 —0.5 0.0 —3.9 5.0 4.4 0.4 —0.8 —4.0 2.0
15.3 0.1780 0.0085 0.2 0.0381 4.9 9.0 10.2 2.7 —0.2 1.4 0.7 0.0 —1.4 6.5 4.8 0.2 0.3 —0.8 —0.7 1.7
15.3 0.1780 0.0085 0.4 0.0124 6.3 9.0 11.0 1.6 0.3 0.9 0.5 0.1 1.2 6.6 5.2 0.1 0.4 —0.8 —0.9 1.7
15.3 0.1780 0.0085 0.6 0.0041 13.2 9.0 15.9 3.7 —1.0 2.2 0.5 0.1 0.2 6.3 2.8 2.9 0.0 —0.7 —0.9 1.7
15.3 0.1780 0.0160 0.2 0.0312 6.2 8.3 10.4 0.0 0.4 1.8 3.1 0.1 —2.2 4.4 5.0 0.6 0.3 —1.1 —1.7 1.6
15.3 0.1780 0.0160 0.4 0.0101 8.4 8.3 11.8 0.0 0.3 3.7 2.6 0.2 1.1 3.2 5.2 —1.9 0.2 —1.0 —1.9 1.6
15.3 0.1780 0.0160 0.6 0.0036 16.2 8.3 18.2 0.0 —0.8 2.3 0.8 0.1 0.6 0.8 7.6 0.7 0.1 —0.4 —0.8 1.6
15.3 0.1780 0.0250 0.2 0.0320 8.6 7.8 11.6 0.0 —0.3 2.5 2.9 0.2 —1.6 1.9 5.9 0.6 0.0 —0.8 —0.8 1.6
15.3 0.1780 0.0250 0.4 0.0094 11.7 7.8 14.1 0.0 —0.8 4.7 4.7 0.1 2.0 —0.7 —1.4 1.4 0.0 —1.5 —1.5 1.6
15.3 0.1780 0.0250 0.6 0.0034 26.0 7.8 27.2 0.0 —2.2 3.9 3.1 0.2 1.2 —0.1 2.6 —4.1 0.6 —0.9 —1.2 1.6
15.3 0.5620 0.0025 0.2 0.0682 3.0 10.3 10.7 6.5 —1.3 3.2 0.8 —1.7 —1.9 —2.0 4.7 —0.1 0.4 —0.9 —1.6 3.8
15.3 0.5620 0.0025 0.4 0.0184 4.2 10.3 11.1 5.2 —1.2 1.3 0.9 —1.0 1.0 —2.0 6.9 1.8 0.2 —0.8 —1.7 3.8
15.3 0.5620 0.0025 0.6 0.0051 9.7 10.3 14.1 4.5 —1.2 1.0 1.1 —2.0 0.3 —-2.9 5.2 4.8 0.2 —0.8 —2.3 3.8
15.3 0.5620 0.0085 0.2 0.0609 4.0 10.2 10.9 3.8 1.1 1.0 1.4 0.5 —0.7 8.4 2.2 0.0 —0.1 —0.5 0.0 2.7
15.3 0.5620 0.0085 0.4 0.0188 5.3 10.2 11.4 6.3 —1.3 0.0 1.2 0.5 0.4 6.8 2.4 0.2 —0.2 —0.5 0.0 2.7
15.3 0.5620 0.0085 0.6 0.0062 11.1 10.2 15.0 3.1 2.0 1.2 —0.7 0.7 0.7 6.4 1.8 5.8 —0.4 —0.5 0.0 2.7




9¢

Q2 B zp —t cpor™@ Sstat | Osys Stot | Ohad Sele dp L} Sa 5t SE, Spg dpy 5o2 Suta Spgn | Obee
[GeV?] [GeV?] [Gev 2] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
26.5 0.0056 0.0750 0.2 0.1363 29.5 7.3 30.4 0.0 —0.4 2.1 —1.5 0.3 —2.5 0.6 5.3 —0.2 0.5 —0.6 —2.6 2.1
26.5 0.0056 0.0750 0.4 0.0307 33.9 7.3 34.7 0.0 —2.0 5.4 —1.0 0.1 0.9 0.4 0.9 1.6 0.7 —0.9 —3.1 2.1
26.5 0.0056 0.0750 0.6 0.0188 39.8 7.3 40.5 0.0 —0.1 0.8 —0.8 0.1 0.0 1.2 6.3 1.8 0.3 —0.6 —1.9 2.1
26.5 0.0178 0.0250 0.2 0.0574 12.4 7.6 14.6 0.5 0.1 2.5 —1.4 —0.1 —2.6 4.1 3.9 0.6 1.3 —1.1 —1.9 1.9
26.5 0.0178 0.0250 0.4 0.0200 15.1 7.6 16.9 0.2 —0.9 2.7 —1.3 0.0 1.3 1.7 6.0 0.9 0.6 —0.9 —1.5 1.9
26.5 0.0178 0.0250 0.6 0.0074 29.9 7.6 30.9 0.0 3.1 0.3 —1.1 —0.1 —0.2 2.9 5.8 —1.1 0.5 —0.4 —0.8 1.9
26.5 0.0178 0.0350 0.2 0.0709 11.9 7.1 13.8 0.0 1.9 0.7 —1.2 —0.1 —1.9 0.8 5.9 0.7 0.5 —1.0 —0.4 1.6
26.5 0.0178 0.0350 0.4 0.0195 17.8 7.1 19.2 0.1 0.3 0.2 —0.9 0.0 0.9 0.9 5.6 3.4 0.6 —0.7 —0.4 1.6
26.5 0.0178 0.0350 0.6 0.0052 31.8 7.1 32.5 0.0 1.1 3.7 0.0 0.1 —0.4 —0.6 —5.4 —1.1 0.7 —0.6 —0.4 1.6
26.5 0.0178 0.0500 0.2 0.0758 11.4 7.4 13.6 0.0 —0.8 2.2 —1.1 0.1 —1.8 0.1 6.2 1.4 0.1 —0.8 —0.3 1.6
26.5 0.0178 0.0500 0.4 0.0307 13.4 7.4 15.3 0.1 1.0 5.9 —1.1 0.0 1.1 0.5 3.3 —0.4 0.6 —0.9 —0.4 1.6
26.5 0.0178 0.0500 0.6 0.0133 19.9 7.4 21.2 0.0 0.2 2.0 —0.2 0.0 —0.8 2.6 —5.7 2.6 0.3 —0.6 —0.3 1.6
26.5 0.0178 0.0750 0.2 0.0810 19.3 8.1 20.9 0.0 —0.9 4.0 —0.9 0.2 —2.6 1.4 5.4 1.5 0.2 —0.9 —2.2 1.6
26.5 0.0178 0.0750 0.4 0.0295 22.6 8.1 24.0 0.0 —0.4 0.4 —1.2 —0.1 —0.4 —1.2 6.6 0.5 0.8 —1.5 —3.5 1.6
26.5 0.0178 0.0750 0.6 0.0132 33.4 8.1 34.4 0.0 2.5 —0.1 —0.4 0.5 0.0 1.2 6.8 0.6 0.8 —1.1 —2.7 1.6
26.5 0.0562 0.0085 0.2 0.0503 9.7 8.6 13.0 —6.7 —0.6 0.9 —1.4 0.0 —1.1 —1.4 2.6 0.2 0.3 —0.7 —3.5 1.9
26.5 0.0562 0.0085 0.4 0.0157 13.0 8.6 15.6 —4.1 0.0 0.1 —0.9 —0.1 0.5 —2.4 6.1 —0.3 0.4 —0.4 —2.9 1.9
26.5 0.0562 0.0085 0.6 0.0058 33.8 8.6 34.9 —4.5 —1.0 2.0 —0.8 0.1 1.2 0.5 —3.8 —0.2 0.2 —0.6 —5.2 1.9
26.5 0.0562 0.0160 0.2 0.0505 7.0 8.2 10.7 0.2 0.3 1.5 —0.4 0.0 —1.7 2.8 6.9 0.4 0.3 —1.0 —1.2 1.6
26.5 0.0562 0.0160 0.4 0.0144 9.9 8.2 12.9 0.0 —0.4 5.5 —0.4 0.0 2.1 1.6 4.6 0.6 0.8 —1.2 —1.8 1.6
26.5 0.0562 0.0160 0.6 0.0046 18.6 8.2 20.3 0.0 0.7 0.2 0.5 —0.2 0.6 —1.4 —5.1 —5.7 0.2 —0.7 —1.3 1.6
26.5 0.0562 0.0250 0.2 0.0428 9.0 7.4 11.7 0.2 0.3 2.4 —0.6 0.0 —1.4 0.7 6.5 0.2 0.4 —1.1 —0.9 1.6
26.5 0.0562 0.0250 0.4 0.0142 12.0 7.4 14.1 0.0 —0.2 2.8 —0.7 0.1 1.0 5.8 0.6 —0.9 0.5 —2.0 —2.2 1.6
26.5 0.0562 0.0250 0.6 0.0048 24.2 7.4 25.4 0.0 —4.9 0.5 —1.1 —0.2 0.6 —0.5 3.9 3.2 0.5 —0.6 —0.8 1.6
26.5 0.0562 0.0350 0.2 0.0523 10.4 7.2 12.6 0.9 —1.6 3.0 —0.3 0.0 —4.4 0.7 3.2 1.0 0.7 —2.0 —0.3 1.6
26.5 0.0562 0.0350 0.4 0.0165 14.0 7.2 15.8 0.0 1.1 2.1 —0.1 0.0 0.4 0.4 6.4 0.9 0.0 —0.3 —0.1 1.6
26.5 0.0562 0.0350 0.6 0.0052 24.9 7.2 26.0 0.0 —0.2 4.1 —3.3 0.1 —1.1 —-2.9 2.8 0.4 —1.2 —1.3 —0.3 1.6
26.5 0.0562 0.0500 0.2 0.0622 10.6 7.4 12.9 0.0 2.1 —1.4 —0.5 0.1 —2.3 1.6 6.1 0.9 0.1 —0.9 —0.5 1.6
26.5 0.0562 0.0500 0.4 0.0174 15.1 7.4 16.8 0.0 —0.9 6.6 —0.5 0.1 1.3 1.0 1.6 1.3 0.4 —1.0 —0.6 1.6
26.5 0.0562 0.0500 0.6 0.0077 28.9 7.4 29.8 0.0 0.3 —1.4 0.2 —0.2 1.0 1.2 4.7 5.0 0.5 —0.7 —0.5 1.6
26.5 0.0562 0.0750 0.2 0.0821 19.0 6.8 20.1 0.0 —0.7 —0.4 —1.0 0.2 —3.4 —0.3 4.5 1.0 0.3 —0.8 —2.8 1.6
26.5 0.0562 0.0750 0.4 0.0225 21.8 6.8 22.8 0.0 0.1 —1.1 —0.9 0.0 0.5 0.6 2.3 4.0 0.2 —1.4 —4.2 1.6
26.5 0.0562 0.0750 0.6 0.0063 40.5 6.8 41.1 0.0 —2.6 0.9 —1.1 0.4 —0.9 —2.1 3.7 —1.7 0.6 —1.1 —3.2 1.6
26.5 0.1780 0.0025 0.2 0.0485 7.5 9.3 12.0 —1.9 —0.3 1.6 —0.4 —0.6 —1.6 —6.0 4.3 0.1 0.3 —0.8 —4.2 2.2
26.5 0.1780 0.0025 0.4 0.0115 11.3 9.3 14.7 —2.5 —0.2 1.4 —0.6 —0.5 0.9 —5.1 4.4 0.6 0.1 —0.8 —5.0 2.2
26.5 0.1780 0.0025 0.6 0.0059 17.1 9.3 19.4 —0.1 —0.6 —0.6 —0.1 —0.5 —0.2 —5.1 4.7 3.2 0.2 —0.6 —4.7 2.2
26.5 0.1780 0.0085 0.2 0.0448 6.6 8.5 10.8 1.9 —0.3 1.6 0.1 —0.1 —1.4 6.0 4.7 —0.1 0.4 —0.8 —1.3 1.7
26.5 0.1780 0.0085 0.4 0.0128 9.3 8.5 12.6 —0.3 0.0 1.7 0.5 —0.2 1.4 5.4 5.3 1.3 0.6 —1.1 —2.0 1.7
26.5 0.1780 0.0085 0.6 0.0047 18.8 8.5 20.6 1.4 1.3 —1.5 —0.2 —0.1 —1.3 7.4 1.2 0.4 —0.3 —0.9 —2.0 1.7
26.5 0.1780 0.0160 0.2 0.0379 7.4 8.1 11.0 0.0 —0.1 1.4 0.6 0.0 —2.6 3.3 6.2 —0.8 0.3 —1.3 —1.3 1.6
26.5 0.1780 0.0160 0.4 0.0121 10.0 8.1 12.8 0.0 —0.4 1.3 0.3 0.1 1.4 3.1 5.0 4.5 0.2 —1.1 —1.4 1.6
26.5 0.1780 0.0160 0.6 0.0037 19.0 8.1 20.7 0.0 3.0 —4.5 0.6 0.0 —0.1 3.9 3.2 —2.2 —0.1 —0.9 —1.3 1.6
26.5 0.1780 0.0250 0.2 0.0298 10.1 7.0 12.3 0.0 0.2 0.4 1.6 0.1 —2.0 1.6 6.0 0.1 0.2 —0.9 —1.0 1.6
26.5 0.1780 0.0250 0.4 0.0092 13.4 7.0 15.2 0.0 —0.6 1.2 0.8 —0.1 0.5 1.1 6.4 0.9 0.1 —0.5 —0.6 1.6
26.5 0.1780 0.0250 0.6 0.0034 25.8 7.0 26.8 0.0 —1.1 2.2 0.9 0.0 —0.2 —1.7 —-3.7 4.8 0.2 —0.4 —0.6 1.6
26.5 0.1780 0.0350 0.2 0.0287 15.4 7.8 17.3 0.0 —1.7 3.0 3.6 0.2 —3.1 3.0 3.2 0.9 0.1 —1.7 —0.9 1.6
26.5 0.1780 0.0350 0.4 0.0110 16.5 7.8 18.2 0.0 —2.8 0.9 1.6 0.1 0.5 —0.3 6.8 0.1 0.5 —0.5 —0.4 1.6
26.5 0.1780 0.0350 0.6 0.0083 28.1 7.8 29.1 0.0 1.8 4.8 2.2 0.1 —0.9 4.7 1.2 —1.6 —0.1 —0.7 —0.5 1.6




LC

Q2 B zp —t cpor™@ Sstat | Osys Stot | Ohad Sele dp L} Sa 5t SE, Spg dpy 5o2 Suta Spgn | Obee
[GeV? [GeV?] [Gev 2] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
26.5 0.5620 0.0025 0.2 0.0711 4.6 10.4 11.3 5.4 —1.5 2.4 0.5 —1.3 —1.9 —3.3 6.0 0.2 0.3 —0.9 —2.2 3.4
26.5 0.5620 0.0025 0.4 0.0215 6.2 10.4 12.1 6.0 —0.8 1.0 1.2 —1.2 1.0 —4.7 4.4 1.5 0.4 —1.0 —3.0 3.4
26.5 0.5620 0.0025 0.6 0.0059 13.1 10.4 16.7 4.6 —1.1 2.4 0.6 —0.6 0.0 —1.8 7.2 2.2 0.2 —0.7 —2.6 3.4
26.5 0.5620 0.0085 0.2 0.0534 5.2 9.5 10.9 5.7 —0.5 1.4 0.9 0.0 —1.3 6.1 2.9 —0.1 0.1 —0.7 —0.3 2.8
26.5 0.5620 0.0085 0.4 0.0144 7.4 9.5 12.1 5.6 —0.6 1.3 0.7 0.1 0.6 4.9 5.0 0.2 0.0 —0.5 —0.3 2.8
26.5 0.5620 0.0085 0.6 0.0062 13.3 9.5 16.4 0.2 0.0 0.1 1.0 —0.4 —0.3 5.2 —5.1 5.3 0.1 —0.9 —0.5 2.8
46.0 0.0178 0.0500 0.2 0.0962 19.3 7.5 20.7 —0.6 —0.3 2.6 —2.0 0.1 —2.8 1.3 5.3 0.4 1.4 —1.3 —0.3 1.7
46.0 0.0178 0.0500 0.4 0.0481 20.4 7.5 21.7 0.0 0.2 0.2 —1.0 0.0 0.6 1.0 6.9 1.8 —0.3 —0.5 —0.1 1.7
46.0 0.0178 0.0500 0.6 0.0132 41.9 7.5 42.5 0.0 0.3 6.3 —0.2 —0.1 0.3 2.0 0.5 2.5 1.2 —0.8 —0.2 1.7
46.0 0.0178 0.0750 0.2 0.0611 36.1 7.2 36.8 0.3 0.5 3.2 —1.0 0.2 —2.7 —0.8 4.8 1.0 0.3 —0.7 —2.2 1.6
46.0 0.0178 0.0750 0.4 0.0282 32.8 7.2 33.6 0.5 0.7 0.9 —2.9 —0.2 —0.3 —1.8 1.3 5.0 0.8 —0.8 —2.7 1.6
46.0 0.0178 0.0750 0.6 0.0206 51.8 7.2 52.3 0.1 —0.3 —0.3 —0.1 0.0 —0.5 —1.8 5.8 —3.0 0.4 —0.4 —1.5 1.6
46.0 0.0562 0.0160 0.2 0.0493 14.5 8.2 16.6 0.1 —0.8 2.1 —1.2 0.0 —2.7 3.4 6.1 0.6 0.6 —0.9 —0.8 1.7
46.0 0.0562 0.0160 0.4 0.0193 17.6 8.2 19.4 0.0 1.6 0.9 —1.1 0.0 0.9 3.3 6.7 1.2 0.3 —0.6 —0.6 1.7
46.0 0.0562 0.0160 0.6 0.0085 29.5 8.2 30.6 —0.1 —2.4 3.0 —3.5 0.1 0.7 —0.7 0.2 —5.6 1.1 —1.0 —1.4 1.7
46.0 0.0562 0.0250 0.2 0.0581 11.7 7.7 14.0 0.1 0.8 1.0 —1.3 —0.1 —1.1 —0.9 7.1 0.5 0.1 —0.8 —0.5 1.6
46.0 0.0562 0.0250 0.4 0.0178 16.8 7.7 18.5 0.0 —1.1 3.8 —1.5 0.1 2.0 —0.7 5.7 0.7 0.9 —0.9 —0.6 1.6
46.0 0.0562 0.0250 0.6 0.0042 39.1 7.7 39.8 0.0 —0.1 0.1 —1.2 0.0 —0.1 —2.3 5.4 —3.9 0.0 —1.9 —1.5 1.6
46.0 0.0562 0.0350 0.2 0.0576 14.9 7.2 16.6 0.3 —0.3 1.7 —0.1 0.1 —1.1 3.2 5.8 0.8 0.2 —0.7 —0.7 1.6
46.0 0.0562 0.0350 0.4 0.0159 21.2 7.2 22.4 0.1 —3.9 1.3 —0.6 —0.2 0.9 —3.2 2.9 0.8 0.6 —2.2 —2.7 1.6
46.0 0.0562 0.0350 0.6 0.0057 31.9 7.2 32.7 0.0 1.7 —1.8 1.1 0.2 0.9 5.1 3.3 0.6 0.7 —1.0 —1.8 1.6
46.0 0.0562 0.0500 0.2 0.0605 14.6 7.1 16.2 0.0 —1.3 3.3 —1.0 0.0 —2.4 —0.2 5.1 0.2 0.3 —1.3 —0.3 1.6
46.0 0.0562 0.0500 0.4 0.0234 17.3 7.1 18.7 0.0 0.9 —0.7 —0.2 0.1 1.2 —0.3 5.5 3.8 0.0 —1.0 —0.3 1.6
46.0 0.0562 0.0500 0.6 0.0134 24.4 7.1 25.4 0.0 —0.6 0.4 0.1 0.0 —0.1 —1.6 5.9 —3.0 0.3 —0.8 —0.2 1.6
46.0 0.0562 0.0750 0.2 0.0792 25.1 6.9 26.0 0.0 —0.5 2.6 —1.3 0.2 —3.1 0.5 4.4 0.0 0.5 —0.8 —2.3 1.6
46.0 0.0562 0.0750 0.4 0.0396 24.2 6.9 25.1 0.0 —0.9 3.9 —0.3 0.1 —0.5 0.4 3.4 3.6 0.1 —0.7 —1.9 1.6
46.0 0.0562 0.0750 0.6 0.0162 49.1 6.9 49.6 0.0 —1.4 —4.0 —0.3 —0.1 —1.5 —1.4 4.1 —2.1 0.0 —0.5 —1.3 1.6
46.0 0.1780 0.0085 0.2 0.0447 11.1 9.4 14.5 0.0 —1.2 3.0 —1.0 —0.2 —2.5 5.3 5.1 0.2 0.4 —1.3 —3.4 1.7
46.0 0.1780 0.0085 0.4 0.0127 14.7 9.4 17.4 0.2 —0.8 1.7 —0.3 0.2 0.9 5.4 6.5 0.2 0.5 —0.9 —2.8 1.7
46.0 0.1780 0.0085 0.6 0.0047 32.0 9.4 33.4 1.2 —1.8 2.6 —0.7 —0.1 0.8 0.6 7.7 2.6 0.1 —0.6 —2.3 1.7
46.0 0.1780 0.0160 0.2 0.0409 10.0 7.9 12.7 0.4 0.1 0.2 —0.3 0.0 —1.9 4.2 5.9 0.2 0.2 —1.0 —1.3 1.6
46.0 0.1780 0.0160 0.4 0.0146 12.7 7.9 14.9 0.6 —1.2 2.6 0.2 —0.1 1.6 1.1 6.2 1.8 0.0 —1.2 —2.0 1.6
46.0 0.1780 0.0160 0.6 0.0068 24.5 7.9 25.8 0.0 —2.7 5.7 —0.4 —0.4 0.0 —1.3 1.9 —3.1 0.4 —0.8 —1.9 1.6
46.0 0.1780 0.0250 0.2 0.0492 11.7 7.6 14.0 0.0 —0.5 1.9 —0.5 0.1 —1.9 2.2 6.3 0.4 0.2 —1.0 —1.1 1.6
46.0 0.1780 0.0250 0.4 0.0116 16.7 7.6 18.3 0.0 1.2 —1.7 0.4 0.0 1.2 5.5 2.7 —1.9 0.2 —1.8 —2.2 1.6
46.0 0.1780 0.0250 0.6 0.0031 36.6 7.6 37.4 0.0 0.0 0.0 0.1 —0.2 —0.6 5.4 2.9 3.7 —0.4 —0.9 —1.6 1.6
46.0 0.1780 0.0350 0.2 0.0445 14.4 7.3 16.2 0.0 —0.8 1.9 —0.1 0.2 —1.7 2.5 6.1 0.6 0.1 —0.9 —0.3 1.6
46.0 0.1780 0.0350 0.4 0.0121 22.1 7.3 23.2 0.0 3.5 4.8 0.3 0.2 1.1 —1.5 3.0 0.9 0.6 —1.4 —0.5 1.6
46.0 0.1780 0.0350 0.6 0.0070 40.9 7.3 41.5 0.0 0.0 0.0 1.9 0.1 0.4 —5.8 2.2 2.9 —0.1 —0.7 —0.4 1.6
46.0 0.1780 0.0500 0.2 0.0407 16.8 8.2 18.7 0.0 —0.7 6.0 1.0 0.3 —4.3 —0.1 2.8 0.2 0.2 —1.4 —0.4 1.6
46.0 0.1780 0.0500 0.4 0.0167 20.9 8.2 22.4 0.0 3.2 4.1 0.9 0.1 0.7 0.2 5.4 2.4 —0.2 —1.5 —0.4 1.6
46.0 0.1780 0.0500 0.6 0.0116 31.0 8.2 32.0 0.0 1.9 0.0 1.3 0.4 0.5 6.3 3.5 2.4 0.2 —0.9 —0.4 1.6
46.0 0.1780 0.0750 0.2 0.0903 37.8 7.3 38.4 0.0 —2.6 0.9 —2.4 0.1 —3.3 —1.8 —3.7 —0.9 —0.1 —1.4 —2.5 1.6
46.0 0.1780 0.0750 0.4 0.0254 40.7 7.3 41.3 0.0 0.1 —0.3 1.0 0.1 —0.2 —0.1 6.7 1.4 —0.1 —0.5 —1.2 1.6
46.0 0.1780 0.0750 0.6 0.0288 39.7 7.3 40.3 0.0 —1.3 —0.1 2.0 —0.2 —1.2 0.7 4.9 3.7 —0.5 —0.7 —2.1 1.6
46.0 0.5620 0.0025 0.2 0.0777 7.6 10.9 13.3 6.0 —1.6 1.8 0.4 —1.3 —1.6 —4.9 5.0 0.4 0.3 —0.9 —2.8 3.9
46.0 0.5620 0.0025 0.4 0.0230 10.5 10.9 15.1 4.3 —2.6 3.7 0.5 —0.7 0.9 —5.7 4.6 0.0 0.4 —0.8 —2.9 3.9
46.0 0.5620 0.0025 0.6 0.0089 19.6 10.9 22.5 6.6 —0.7 0.0 —0.2 —1.5 0.3 —6.3 —1.1 2.9 —0.1 —0.6 —2.7 3.9




8¢

Q2 B zp —t cpor™@ Sstat | Osys Stot | Ohad Sele dp L} Sa 5t SE, Spg dpy 5o2 Suta Spgn | Obee
[GeV?] [GeV?] [Gev 2] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
46.0 0.5620 0.0085 0.2 0.0490 7.9 9.8 12.6 6.2 —0.8 1.3 0.6 —0.2 —1.7 4.9 4.0 0.5 0.1 —0.7 —0.9 3.3
46.0 0.5620 0.0085 0.4 0.0160 10.3 9.8 14.2 6.7 —1.1 2.6 0.6 —0.1 0.8 5.0 1.8 —1.3 0.1 —0.6 —0.9 3.3
46.0 0.5620 0.0085 0.6 0.0066 17.8 9.8 20.3 1.9 —1.1 1.6 0.8 0.0 1.4 5.9 4.9 3.8 0.0 —0.4 —1.0 3.3
46.0 0.5620 0.0160 0.2 0.0384 12.5 8.6 15.2 0.0 —1.0 6.0 1.1 0.2 —1.9 —2.3 3.3 0.1 0.0 —1.4 —1.9 3.2
46.0 0.5620 0.0160 0.4 0.0177 14.6 8.6 17.0 0.0 —3.2 1.9 2.4 0.4 2.3 0.8 5.6 —0.4 0.2 —1.1 —2.3 3.2
46.0 0.5620 0.0160 0.6 0.0036 39.6 8.6 40.5 0.0 —4.1 0.0 2.2 0.1 —0.3 2.1 4.7 2.6 0.6 —1.3 —2.5 3.2
46.0 0.5620 0.0250 0.2 0.0343 20.0 7.7 21.5 0.0 —2.1 —3.9 2.9 0.0 —1.3 —0.5 3.2 2.7 —0.9 —1.1 —0.5 3.1
46.0 0.5620 0.0250 0.4 0.0102 26.8 7.7 27.9 0.0 3.0 5.6 0.6 0.1 0.9 —1.4 1.9 —1.4 —0.2 —0.7 —0.3 3.1
46.0 0.5620 0.0250 0.6 0.0066 48.3 7.7 48.9 0.0 0.0 0.0 1.7 0.5 0.7 5.9 —-3.0 —1.1 —0.4 —0.7 —0.5 3.1
80.0 0.0562 0.0350 0.2 0.0660 29.0 8.1 30.1 0.1 —0.5 0.7 —3.1 0.0 —3.3 0.1 5.6 2.2 1.7 —0.8 —1.7 1.6
80.0 0.0562 0.0350 0.4 0.0258 36.9 8.1 37.8 0.8 1.7 0.1 —0.1 —0.2 1.4 1.3 6.3 —3.4 1.0 —0.5 —1.6 1.6
80.0 0.0562 0.0350 0.6 0.0182 71.6 8.1 72.0 0.0 —3.8 3.6 —0.3 0.0 0.1 3.9 —3.5 —2.8 0.0 —0.1 —0.4 1.6
80.0 0.0562 0.0500 0.2 0.0613 22.2 7.1 23.3 0.0 —0.7 2.6 —0.8 0.0 —1.9 —0.4 5.9 —0.2 1.0 —0.8 0.0 1.6
80.0 0.0562 0.0500 0.4 0.0339 27.4 7.1 28.3 0.0 —0.2 1.0 —2.0 0.0 0.6 1.5 —4.1 4.7 0.9 —0.8 0.0 1.6
80.0 0.0562 0.0500 0.6 0.0164 59.0 7.1 59.4 0.0 —0.1 0.0 —1.5 0.0 0.8 1.2 6.6 0.2 0.1 —0.4 0.0 1.6
80.0 0.0562 0.0750 0.2 0.0668 40.2 7.6 40.9 0.0 0.3 —0.2 —0.5 0.2 —1.3 1.0 6.8 1.7 0.2 —0.7 —1.5 1.6
80.0 0.0562 0.0750 0.4 0.0269 37.4 7.6 38.2 0.0 2.0 0.0 —3.5 —0.1 2.5 —2.0 1.0 2.1 0.2 —1.8 —4.3 1.6
80.0 0.0562 0.0750 0.6 0.0159 68.9 7.6 69.3 0.0 —0.5 4.9 0.0 —0.1 0.4 —0.2 —5.3 1.1 0.1 —0.5 —1.0 1.6
80.0 0.1780 0.0085 0.2 0.0642 20.7 8.8 22.5 —2.9 —1.6 2.8 —2.5 0.0 —1.7 —-1.9 3.3 —1.2 0.6 —1.1 —5.3 1.9
80.0 0.1780 0.0085 0.4 0.0252 23.1 8.8 24.8 —0.9 —0.1 0.9 —0.9 —0.2 0.6 —0.3 7.7 0.3 0.3 —0.5 —3.3 1.9
80.0 0.1780 0.0085 0.6 0.0098 54.3 8.8 55.0 0.0 0.0 0.0 0.1 0.4 0.7 4.7 2.1 6.3 0.2 —0.1 —2.6 1.9
80.0 0.1780 0.0160 0.2 0.0352 17.4 8.1 19.2 0.0 —0.1 3.9 —0.9 0.0 —2.8 5.2 2.8 0.3 0.5 —1.3 —1.7 1.6
80.0 0.1780 0.0160 0.4 0.0120 22.1 8.1 23.5 0.0 0.7 0.2 0.1 0.0 0.6 2.2 7.6 0.0 0.1 —0.4 —0.6 1.6
80.0 0.1780 0.0160 0.6 0.0156 42.5 8.1 43.2 0.0 0.0 0.0 —0.1 —0.1 —2.2 3.6 4.8 4.4 0.5 —0.8 —1.4 1.6
80.0 0.1780 0.0250 0.2 0.0402 16.6 7.9 18.4 0.0 —0.1 2.2 —0.6 0.1 —2.7 0.6 6.6 —0.2 0.5 —1.6 —1.1 1.6
80.0 0.1780 0.0250 0.4 0.0159 20.7 7.9 22.2 0.0 0.4 0.3 —1.5 0.0 0.1 —0.1 5.6 4.7 0.5 —1.6 —1.5 1.6
80.0 0.1780 0.0250 0.6 0.0121 42.2 7.9 42.9 0.0 3.9 —5.9 —2.2 —0.3 —0.4 0.6 —1.9 —0.1 0.4 —0.6 —0.8 1.6
80.0 0.1780 0.0350 0.2 0.0608 20.3 7.2 21.6 0.0 0.2 —0.3 —4.0 0.1 —1.4 3.2 4.3 0.3 0.2 —0.6 —0.5 1.6
80.0 0.1780 0.0350 0.4 0.0122 30.9 7.2 31.8 0.0 0.2 0.0 —1.7 0.1 —0.1 5.8 —2.4 1.1 0.4 —1.4 —1.7 1.6
80.0 0.1780 0.0350 0.6 0.0065 39.5 7.2 40.1 0.0 2.8 0.0 —0.1 0.0 —0.2 —4.8 2.6 —3.3 0.3 —0.5 —0.5 1.6
80.0 0.1780 0.0500 0.2 0.0440 24.9 7.0 25.9 0.0 —1.1 1.0 —0.4 —0.2 —4.2 —0.4 4.6 0.1 0.4 —1.8 —1.0 1.6
80.0 0.1780 0.0500 0.4 0.0226 24.4 7.0 25.4 0.0 —0.2 0.2 —0.2 0.1 0.2 —3.1 1.1 5.7 0.3 —1.0 —0.9 1.6
80.0 0.1780 0.0500 0.6 0.0058 44.6 7.0 45.2 0.0 0.0 —0.1 —0.5 0.1 0.6 5.8 —1.3 —3.0 —0.2 —0.3 —0.4 1.6
80.0 0.1780 0.0750 0.2 0.0570 44.2 7.1 44.7 0.0 —1.1 2.1 0.2 0.2 —3.6 —2.2 3.0 0.6 —0.2 —1.4 —3.5 1.6
80.0 0.1780 0.0750 0.4 0.0134 49.7 7.1 50.2 0.0 —1.9 1.6 1.9 0.2 0.0 4.4 3.1 —1.0 0.2 —0.9 —2.7 1.6
80.0 0.1780 0.0750 0.6 0.0231 51.1 7.1 51.6 0.0 0.3 0.1 0.8 0.0 —0.1 —2.0 5.4 3.5 0.2 —0.2 —0.9 1.6
80.0 0.5620 0.0085 0.2 0.0464 13.4 10.6 17.1 5.2 —1.0 0.8 0.5 —0.3 —2.0 4.2 6.3 —0.2 0.3 —1.2 —2.9 3.4
80.0 0.5620 0.0085 0.4 0.0111 19.7 10.6 22.4 6.4 —0.6 2.9 —0.2 0.3 0.8 2.8 —0.8 2.8 1.0 —1.8 —5.5 3.4
80.0 0.5620 0.0085 0.6 0.0040 42.8 10.6 44.1 0.0 0.0 0.0 0.8 0.0 —0.3 6.3 6.7 3.6 0.4 —0.5 —1.4 3.4
80.0 0.5620 0.0160 0.2 0.0290 18.4 9.5 20.7 0.0 —3.7 1.8 0.4 0.2 —2.8 —2.4 3.8 1.2 0.2 —0.7 —5.7 3.3
80.0 0.5620 0.0160 0.4 0.0094 24.9 9.5 26.6 0.0 —3.4 —2.5 1.0 0.2 0.4 —1.6 6.0 —3.7 0.2 —0.3 —2.8 3.3
80.0 0.5620 0.0160 0.6 0.0088 35.3 9.5 36.6 0.0 0.0 0.0 —0.7 0.1 0.1 —3.5 6.4 4.5 0.0 —0.2 —2.4 3.3
80.0 0.5620 0.0250 0.2 0.0362 26.1 8.3 27.4 0.0 —3.5 3.6 1.8 0.1 —2.1 —0.5 4.4 —1.9 0.3 —1.2 —1.2 3.1
80.0 0.5620 0.0250 0.4 0.0133 21.1 8.3 22.7 0.0 —3.5 0.0 0.9 0.5 1.7 -39 —0.7 4.2 0.7 —2.1 —2.3 3.1
80.0 0.5620 0.0350 0.2 0.0332 49.6 10.1 50.6 0.0 —1.0 1.0 3.9 0.3 —1.4 —-1.9 8.2 —0.6 0.0 —1.6 —0.3 3.0
80.0 0.5620 0.0350 0.4 0.0163 28.6 10.1 30.4 0.0 —4.9 —1.0 1.0 —0.1 1.1 —4.6 5.1 4.3 —0.5 —0.2 —0.1 3.0




6¢

D(3
Q? B ep | 2por D | betar | Ssys | ot | Gnaa | Sete | %6 | S5 | Sup | St | Omp | Opu | by | g2 | Suvtx | Sbgn | Svec
[GeV?] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
5.1 0.0018 0.0500 0.0340 5.9 8.5 10.3 —0.2 4.2 0.7 —0.9 0.0 —2.8 1.1 5.0 2.9 1.5 —2.4 —1.1 1.0
5.1 0.0018 0.0750 0.0352 6.7 7.1 9.8 —0.1 1.1 2.7 —0.4 0.1 —3.1 0.8 4.7 2.1 1.0 —0.9 —1.7 0.3
5.1 0.0056 0.0160 0.0217 4.1 9.4 10.2 —0.5 2.8 3.1 —0.9 —0.1 1.1 3.0 6.4 1.3 1.9 —3.0 —1.6 1.2
5.1 0.0056 0.0250 0.0220 3.6 8.2 9.0 0.0 2.2 3.5 —0.4 0.0 0.2 1.5 6.3 1.5 1.7 —1.5 —0.7 0.5
5.1 0.0056 0.0350 0.0237 4.2 7.2 8.3 —0.3 1.2 3.7 0.0 0.1 0.1 2.2 5.0 2.2 1.2 —0.8 —0.3 0.3
5.1 0.0056 0.0500 0.0253 4.3 8.8 9.8 0.0 —1.0 6.9 —0.2 0.1 —1.1 0.3 4.1 2.9 1.4 —0.8 —0.4 0.2
5.1 0.0056 0.0750 0.0312 6.4 10.2 12.0 0.0 —0.6 7.3 —0.6 0.2 —-3.7 —0.1 4.1 3.7 1.2 —0.8 —2.0 0.2
5.1 0.0178 0.0085 0.0174 2.9 10.4 10.8 —6.7 2.0 4.2 —0.7 —0.1 0.6 1.1 5.2 0.9 1.3 —1.3 —2.7 1.1
5.1 0.0178 0.0160 0.0188 2.7 9.0 9.4 0.2 0.2 5.6 0.1 0.1 0.8 4.3 5.1 1.3 1.1 —0.9 —1.2 0.3
5.1 0.0178 0.0250 0.0182 3.3 8.7 9.3 0.0 0.7 6.4 —0.1 0.0 1.3 0.7 5.2 1.7 1.1 —1.2 —0.5 0.3
5.1 0.0178 0.0350 0.0174 4.6 8.5 9.7 0.0 0.5 7.0 —0.4 0.1 0.6 1.2 3.9 2.1 0.6 —1.1 —0.4 0.3
5.1 0.0178 0.0500 0.0221 5.0 8.6 10.0 0.0 0.8 6.5 —0.6 0.1 —1.7 1.3 3.8 3.1 0.2 —1.3 —0.3 0.2
5.1 0.0178 0.0750 0.0252 8.3 8.0 11.6 0.0 0.4 4.3 —0.4 0.2 —3.4 0.2 5.0 1.7 —0.2 —1.1 —2.2 0.2
5.1 0.0562 0.0025 0.0163 2.5 10.0 10.3 —4.3 0.7 2.9 —1.1 0.1 —0.2 —6.4 4.0 0.9 1.0 —1.1 —2.7 2.0
5.1 0.0562 0.0085 0.0145 2.8 9.5 9.9 2.5 —0.5 4.4 0.4 0.0 0.0 7.0 3.5 0.7 0.7 —0.8 —0.7 0.5
5.1 0.0562 0.0160 0.0147 3.4 8.7 9.3 0.0 —0.2 4.8 —0.8 0.0 0.8 3.8 5.5 1.3 0.5 —1.3 —1.3 0.3
5.1 0.0562 0.0250 0.0149 4.7 7.1 8.5 0.0 —1.7 2.3 0.5 0.2 —0.6 2.8 5.1 2.4 —0.3 —1.5 —0.6 0.3
5.1 0.1780 0.0025 0.0172 1.7 10.7 10.9 —2.3 0.2 6.5 —0.4 0.0 —0.8 —1.4 7.0 1.8 1.3 —1.4 —2.0 2.2
5.1 0.1780 0.0085 0.0145 2.8 10.3 10.7 3.9 0.7 2.5 1.3 0.2 0.1 8.6 2.6 0.4 0.2 —0.6 0.0 1.4
5.1 0.5620 0.0025 0.0301 1.3 10.3 10.4 5.0 —1.4 6.0 0.7 0.0 —0.5 0.9 4.4 1.3 0.7 —0.8 —-0.9 4.5
8.8 0.0018 0.0750 0.0543 11.6 7.4 13.7 —0.1 1.6 0.9 —1.5 0.0 —3.3 1.0 3.0 3.9 0.6 —2.1 —2.5 1.5
8.8 0.0056 0.0250 0.0300 5.7 8.3 10.0 —0.2 1.2 3.1 —0.9 —0.1 0.1 —0.3 6.3 1.4 0.9 —2.6 —2.1 1.4
8.8 0.0056 0.0350 0.0317 5.7 8.0 9.8 0.0 0.3 4.4 —0.8 0.1 0.1 1.6 5.6 2.1 0.8 —2.1 —0.5 0.5
8.8 0.0056 0.0500 0.0365 4.9 7.0 8.5 —0.1 —0.7 3.2 —0.3 0.1 —0.2 0.8 5.0 3.2 0.6 —1.2 —0.3 0.3
8.8 0.0056 0.0750 0.0410 7.5 7.1 10.3 0.0 —1.3 2.9 —0.5 0.1 —4.7 —0.2 3.0 1.7 0.3 —0.8 —2.0 0.2
8.8 0.0178 0.0085 0.0210 4.8 8.2 9.5 —6.6 0.0 1.2 —0.8 —0.1 0.3 —-1.9 2.3 0.4 0.3 —1.2 —2.9 1.2
8.8 0.0178 0.0160 0.0234 3.4 7.7 8.4 —0.2 1.7 2.8 —0.3 0.0 1.0 2.4 6.0 0.2 0.6 —1.6 —1.4 0.3
8.8 0.0178 0.0250 0.0238 3.8 7.6 8.5 —0.1 0.8 2.7 —0.1 0.0 0.6 2.7 6.1 1.5 0.6 —1.2 —0.8 0.3
8.8 0.0178 0.0350 0.0236 4.7 7.2 8.6 0.0 0.4 2.4 —0.2 0.1 0.1 0.9 5.7 3.0 0.9 —1.3 —0.5 0.3
8.8 0.0178 0.0500 0.0289 4.5 6.6 8.0 0.3 0.2 2.0 —0.6 0.1 0.0 0.6 5.3 3.1 0.5 —0.9 —0.2 0.3
8.8 0.0178 0.0750 0.0278 7.5 6.9 10.2 0.0 1.0 2.3 —0.8 0.1 —4.2 1.3 4.0 0.9 0.2 —0.5 —2.0 0.3
8.8 0.0562 0.0025 0.0196 3.6 9.9 10.5 —4.8 —0.1 0.9 —1.1 0.1 —0.1 —-7.2 2.7 0.9 0.2 —1.0 —3.1 1.4
8.8 0.0562 0.0085 0.0172 3.5 8.6 9.3 0.6 0.6 2.5 —0.1 —0.1 0.3 5.9 5.2 0.4 0.5 —1.0 —2.1 0.5
8.8 0.0562 0.0160 0.0192 3.1 8.3 8.9 0.0 —0.8 3.9 —0.2 0.0 0.6 3.5 6.0 1.3 0.7 —1.0 —1.1 0.3
8.8 0.0562 0.0250 0.0173 4.0 8.6 9.5 0.0 —0.9 5.8 —0.2 0.0 0.8 2.2 5.4 1.6 0.5 —0.5 —0.9 0.3
8.8 0.0562 0.0350 0.0190 5.3 7.8 9.4 0.0 —0.5 4.9 —0.6 0.1 —0.1 —0.3 5.4 2.6 0.3 —0.4 —0.7 0.3

Table 4: The reduced diffractive cross sectionsa,’? ®) as a function of)?, 3 andzp» values (columnd — 4). The statistical d;.:),
systematic d,,;) and total §,,;) uncertainties are given in columns 6 to 8. The remainingrools give the changes of the cross sections
due to at 10 variation of the various systematic error sources desgribbsectior 4: the hadronic energy scalg,f); the electromagnetic
energy scaled,.); the scattering angle of the electrap){ the reweighting of the simulation il (95), 2 (d.,) andt (6,); the leading
proton energys, (0g,), the proton transverse momentum compongnt®,, ) andp, (6,,); the reweighting of the simulation 0% (0g2);

the background from beam halo, photoproduction and protssodiation processes,f,); the vertex reconstruction efficiency,(,) and

the bin centre correctiong;(.). All uncertainties are given in per cent. The normalisatimcertainty of6% is not included. The table
continues on the next pages.
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Q2 B xp "L'PU?(S) Sstat 6sys Stot 6had 6ele 69 65 6:1:11:) St 6Ep 61)3: 6Py 6Q2 Sutw 6bgn 6bcc
[GeV?] (%] (%] (%] (%] (%] (%] (%] (%] (%] (%] %] | [%] (%] (%] (%] (%]
8.8 0.0562 0.0500 0.0252 6.0 8.8 10.7 0.0 —-0.3 6.5 1.2 0.2 —1.3 —0.3 5.1 2.4 0.0 —-0.1 —-0.5 0.3
8.8 0.1780 0.0025 0.0204 2.5 9.5 9.9 —2.8 —0.2 3.6 —0.3 —0.7 —0.6 —4.0 6.1 1.6 0.8 —1.3 —2.7 1.8
8.8 0.1780 0.0085 0.0182 2.7 8.8 9.2 2.6 —0.2 2.0 1.1 0.1 —0.1 7.5 2.8 0.5 0.2 —0.3 —0.2 0.6
8.8 0.1780 0.0160 0.0164 4.3 8.4 9.5 0.0 0.6 2.8 3.1 0.2 —0.2 4.5 5.5 1.2 0.0 —-0.1 —-0.9 0.7
8.8 0.5620 0.0025 0.0328 1.5 10.8 10.9 6.6 —1.3 4.4 0.9 —1.2 —0.6 0.3 5.5 1.5 0.4 —0.8 —1.4 3.9
15.3 0.0056 0.0500 0.0456 8.1 7.0 10.7 —0.1 1.6 1.7 —1.6 0.1 —1.5 1.1 4.8 3.5 0.7 —1.0 —0.6 0.9
15.3 0.0056 0.0750 0.0498 10.2 6.6 12.2 0.0 1.9 0.0 —0.7 0.1 —3.7 0.7 3.0 3.3 0.5 —0.8 —2.2 0.3
15.3 0.0178 0.0160 0.0335 5.1 8.0 9.4 —0.2 —0.9 4.0 —1.5 —0.2 0.8 2.9 5.5 0.8 0.7 —1.3 —1.2 0.8
15.3 0.0178 0.0250 0.0318 4.7 7.3 8.7 —-0.1 —1.2 3.1 —0.5 0.0 —-0.1 1.1 5.9 1.6 1.5 —-0.9 —0.8 0.2
15.3 0.0178 0.0350 0.0313 6.1 7.1 9.4 0.0 0.4 3.1 —0.2 0.0 1.1 0.7 5.5 2.6 0.5 —-1.1 —0.6 0.1
15.3 0.0178 0.0500 0.0338 5.9 7.2 9.3 0.0 —0.7 2.5 —0.6 0.1 —1.4 0.9 5.5 3.2 0.5 —1.2 —0.4 0.2
15.3 0.0178 0.0750 0.0407 8.9 6.4 11.0 0.0 0.9 —0.3 —0.4 0.2 —2.3 1.2 4.0 3.4 0.1 —0.8 —2.1 0.2
15.3 0.0562 0.0085 0.0214 4.7 9.4 10.5 —3.8 0.0 3.0 —0.6 —0.2 0.2 2.9 6.2 1.4 0.7 —1.2 —3.8 0.4
15.3 0.0562 0.0160 0.0221 4.1 8.2 9.1 0.0 0.4 2.7 —0.4 0.0 —0.8 5.1 5.2 0.8 0.5 —1.3 —1.6 0.2
15.3 0.0562 0.0250 0.0203 4.9 7.3 8.8 0.0 0.5 1.8 —0.3 0.0 0.8 1.8 6.5 1.4 0.4 —1.0 —0.9 0.2
15.3 0.0562 0.0350 0.0221 6.3 6.7 9.2 0.0 —1.3 2.1 —0.3 0.0 0.6 1.3 4.8 3.5 0.4 —1.0 —0.8 0.3
15.3 0.0562 0.0500 0.0240 6.2 6.6 9.1 0.0 —-0.3 1.5 —0.3 0.1 —1.6 0.3 5.1 3.5 0.1 —-0.7 —-0.3 0.3
15.3 0.0562 0.0750 0.0259 11.6 7.4 13.8 0.0 —-1.3 3.3 0.5 0.1 —1.9 —0.6 3.9 4.4 0.0 —0.6 —1.8 0.3
15.3 0.1780 0.0025 0.0218 3.7 9.3 10.0 —2.8 —-0.5 2.0 —0.3 —-0.7 —0.4 —5.5 5.2 1.0 0.4 —-0.9 —-3.7 1.2
15.3 0.1780 0.0085 0.0193 3.6 8.8 9.5 2.1 —0.2 1.3 0.5 0.0 0.1 7.2 4.1 0.7 0.2 —0.6 —0.7 0.5
15.3 0.1780 0.0160 0.0182 4.4 8.2 9.3 0.0 0.3 2.5 2.2 0.1 0.0 4.5 5.6 0.2 0.2 —0.9 —1.6 0.3
15.3 0.1780 0.0250 0.0182 6.6 7.6 10.0 0.0 —0.8 3.4 3.0 0.2 0.5 2.0 5.3 1.5 0.0 —-0.9 —1.0 0.3
15.3 0.5620 0.0025 0.0335 2.4 10.2 10.4 6.0 —-2.1 3.0 0.8 —-1.3 —0.2 —2.6 5.3 1.3 0.3 —0.8 —1.7 3.4
15.3 0.5620 0.0085 0.0294 3.4 10.0 10.6 4.9 1.1 0.9 1.3 0.5 0.0 7.7 2.6 0.7 —0.1 —0.5 0.0 2.2
26.5 0.0056 0.0750 0.0554 16.9 7.1 18.3 0.0 —1.2 2.9 —1.0 0.2 —3.5 0.8 4.1 1.8 0.4 —0.6 —2.1 1.3
26.5 0.0178 0.0250 0.0346 8.7 7.4 11.4 0.3 0.4 2.5 —1.1 —-0.1 —1.0 4.3 4.6 1.2 0.9 —-0.9 —1.5 1.1
26.5 0.0178 0.0350 0.0341 8.8 6.8 11.1 0.0 2.6 1.1 —1.0 0.0 0.1 0.9 5.1 3.1 0.5 —-0.9 —-0.5 0.3
26.5 0.0178 0.0500 0.0489 7.4 7.2 10.3 0.0 —0.7 3.2 —0.9 0.1 —0.1 0.6 4.9 3.7 0.2 —0.7 —0.3 0.1
26.5 0.0178 0.0750 0.0414 11.9 7.9 14.3 0.0 —0.5 2.7 —0.7 0.1 —3.6 0.9 5.3 2.8 0.3 —0.8 —2.0 0.2
26.5 0.0562 0.0085 0.0266 7.1 8.4 11.1 —6.1 —0.8 0.8 —1.1 0.0 0.6 —2.2 3.5 0.3 0.3 —0.6 —3.6 1.0
26.5 0.0562 0.0160 0.0266 5.3 8.0 9.6 0.2 0.3 2.7 —0.3 0.0 0.7 3.3 6.4 0.3 0.3 —1.0 —1.5 0.2
26.5 0.0562 0.0250 0.0249 6.4 7.2 9.7 0.2 —-0.3 2.8 —0.6 0.0 0.3 1.8 6.1 0.8 0.4 —-1.1 —1.2 0.2
26.5 0.0562 0.0350 0.0290 7.6 6.9 10.3 0.4 —0.1 3.1 —0.3 0.0 0.1 0.6 5.4 2.9 0.2 —1.0 —0.2 0.2
26.5 0.0562 0.0500 0.0293 7.5 7.2 10.4 0.0 1.9 0.8 —0.4 0.1 —1.3 1.8 4.9 4.2 0.2 —0.8 —0.5 0.3
26.5 0.0562 0.0750 0.0325 12.3 6.5 14.0 0.0 —1.2 —0.2 —0.6 0.1 —4.6 —0.5 3.0 2.3 0.2 —-0.7 —2.2 0.3
26.5 0.1780 0.0025 0.0235 5.5 9.2 10.7 —1.7 —-0.5 1.4 —0.4 —0.4 —0.4 —6.6 3.9 0.8 0.2 —0.6 —4.0 1.5
26.5 0.1780 0.0085 0.0217 5.1 8.3 9.7 1.2 —0.2 1.5 0.1 —0.1 0.0 6.8 4.1 0.5 0.3 —0.7 —1.3 0.5
26.5 0.1780 0.0160 0.0215 5.6 7.9 9.7 0.0 0.0 1.2 0.5 0.0 0.1 4.4 6.1 1.1 0.3 —1.1 —1.4 0.3
26.5 0.1780 0.0250 0.0171 7.0 6.8 9.8 0.0 —-0.3 0.9 1.2 0.0 0.9 1.7 6.0 1.8 0.1 —-0.7 —1.0 0.2
26.5 0.1780 0.0350 0.0181 9.9 7.6 12.5 0.0 —3.4 2.7 2.5 0.1 0.5 2.4 4.9 1.3 0.2 —-1.1 —-0.7 0.2
26.5 0.5620 0.0025 0.0339 3.5 10.2 10.8 5.1 —2.2 2.2 0.6 —-1.1 —0.6 —4.3 5.6 1.4 0.3 —0.8 —2.3 3.0
26.5 0.5620 0.0085 0.0292 4.1 9.4 10.2 4.9 —0.7 1.4 0.7 0.0 —0.2 6.8 3.0 0.4 0.0 —0.5 —0.3 2.3
46.0 0.0178 0.0500 0.0687 12.2 7.3 14.2 —0.3 —0.1 1.8 —1.2 0.1 —0.6 1.5 5.8 3.3 0.5 —0.7 —0.2 0.6
46.0 0.0178 0.0750 0.0401 19.0 7.0 20.3 0.3 0.6 2.2 —1.1 0.0 —2.9 —1.5 4.1 3.2 0.4 —0.6 —-1.9 0.1
46.0 0.0562 0.0160 0.0360 8.9 8.0 11.9 0.1 —0.2 2.0 —1.1 0.0 —-0.7 4.1 6.1 1.5 0.5 —-0.7 —0.8 0.6
46.0 0.0562 0.0250 0.0310 8.7 7.5 11.5 0.1 0.6 1.7 —1.2 0.0 —0.4 —1.2 6.9 1.0 0.2 —0.8 —0.6 0.1
46.0 0.0562 0.0350 0.0301 10.6 7.0 12.8 0.3 —0.8 1.5 —0.1 0.1 —1.0 3.4 5.3 2.1 0.2 —0.7 —1.0 0.1
46.0 0.0562 0.0500 0.0400 9.5 6.9 11.7 0.0 —1.0 2.0 —0.5 0.1 —-1.9 —0.6 5.8 1.9 0.2 —-1.1 —-0.3 0.2
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Q2 8 P apol® | ctar | Osys | Stot | Onad | Oete 50 35 Sz p 5¢ 5, | pa | by | Og2 | Sute | Sbgn | Sbec
[GeV?] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
46.0 0.0562 | 0.0750 0.0420 16.1 67 | 174 | 00 | —12 | 21 | —07 | 01 | —37 | o1 39 | 25 | 02 | —06 | —1.7 | 02
46.0 0.1780 | 0.0085 0.0219 8.2 92 | 123 | 02 | —17| 27 | —06 | 0.0 0.0 60 | 53 | 1.0 | 03 | —09 | —30 ]| 05
46.0 0.1780 | 0.0160 0.0249 7.2 77 | 105 | 04 | —05 | 1.1 | —02 | 00 | —08 | 43 | 58 | 0.9 | 02 | —09 | —15 | o2
46.0 0.1780 | 0.0250 0.0244 8.6 74 | 113 ] 00 | —0a | 15 | —04 | 00 | —01 | 38 | 58 | 1.0 | 01 | —10 | —1.3 | o2
46.0 0.1780 | 0.0350 0.0238 10.9 71 | 13.0 | 00 | —02 | 26 0.2 0.2 0.0 17 | 58 | 26 | 01 | —09 | —0.4 | 0.2
46.0 0.1780 | 0.0500 0.0250 112 | 81 | 138 | 0.0 1.3 5.1 0.9 03 | —32 | 1.1 36 | 31| 01 | —12 | —0.4 | 0.3
46.0 0.1780 | 0.0750 0.0341 20.8 71 | 220 | 00 | —24 | 02 1.6 01 | -37 | —12 | 36 | 27 | —02 | —1.0 | —22 | 03
46.0 0.5620 | 0.0025 0.0400 55 | 10.8 | 121 | 5.0 | —2.8 | 22 03 | —09 | 02 | =61 | 43 | 1.1 | 02 | —07 | —27 | 36
46.0 0.5620 | 0.0085 0.0301 5.6 96 | 112 | 56 | —1.3 | 17 05 | —01 | —04 | 60 | 34 | 07 | 01 | —05 | —09 | 209
46.0 0.5620 | 0.0160 0.0242 8.7 g4 | 121 | 00 | —26 | 55 1.3 0.2 07 | —19 | 39 | 04 | 01 | —12 | —2.1 | 28
46.0 0.5620 | 0.0250 0.0167 13.2 75 | 152 | 0.0 1.3 3.0 3.0 02 | —13 | —09 | 40 | 27 | =09 | 1.5 | —0.7 | 27
80.0 0.0562 | 0.0350 0.0375 19.2 79 | 208 | 03 | —21 | 28 | —28 | —0.1 | 06 18 | 52 | 20 | 1.7 | —08 | —2.2 | 01
80.0 0.0562 | 0.0500 0.0385 156 | 69 | 170 | 00 | —1.1| 27 | —1.2 | o0 0.2 03 | 50 | 33 | 09 | —08 | 00 0.1
80.0 0.0562 | 0.0750 0.0354 24.2 7.4 | 253 | 0.0 0.5 18 | —0o7 | o1 | =30 | 05 | 30 | 53| 02 | 08| —18 | 0.2
80.0 0.1780 | 0.0085 0.0396 149 | 86 | 172 | —20 | —15| 22 | —16 | —01 | —09 | —08 | 58 | 1.1 | 04 | —08 | —48 | 1.0
80.0 0.1780 | 0.0160 0.0227 12.8 79 | 15.0 | 0.0 0.5 25 | —0.4 | 0.0 0.2 52 | 51 | 09 | 03 | —08 | —1.3 | 0.2
80.0 0.1780 | 0.0250 0.0246 11.8 78 | 141 | 0.0 0.5 1.7 | —0.9 | 01 0.2 07 | 68 | 23 | o5 | —155 | —1.4 | 0.2
80.0 0.1780 | 0.0350 0.0290 14.1 69 | 158 | 0.0 08 | —03 | -35 | 01 | —02 | 41 | 42 | 03 | 02 | —07 | —07 | 02
80.0 0.1780 | 0.0500 0.0251 15.1 68 | 166 | 00 | —15| 09 | —05 | —01 | —1.4 | —02 | 39 | 45 | 04 | 17| —12 | 03
80.0 0.1780 | 0.0750 0.0226 258 | 6.8 | 267 | 00 | —1.5 | 1.3 0.8 01 | —28 | 08 | 54 | 1.2 | 00 | —06 | —1.8 | 03
80.0 0.5620 | 0.0085 0.0266 9.8 | 104 | 143 | a7 | —14 | 11 03 | —02 | 03 50 | 61 | 1.1 | 03 | —10 | —3.1 | 209
80.0 0.5620 | 0.0160 0.0192 130 | 93 | 160 | 00 | =52 | 03 0.5 02 | —07 | —29 | 48 | 00 | 02 | —04 | —45 | 28
80.0 0.5620 | 0.0250 0.0180 16.1 g2 | 181 | 00 | —55 | 28 1.2 02 | —21 | —08 | 23 | 25 | 04 | —12 | —15 | 27
80.0 0.5620 | 0.0350 0.0199 24.6 | 100 | 26.6 | 0.0 | —47 | 0.6 1.8 0.1 04 | =31 | 75 | 09 | 00 | —09 | —02 | 25
200.0 | 0.0562 | 0.0500 0.0285 274 | 6.2 | 281 | 0.0 1.4 16 | —06 | 00 | —10| 08 | 37 | 290 | 03 | —09 | —26 | 16
200.0 | 0.0562 | 0.0750 0.0490 364 | 73 | 372 | 00 | —02 | 06 0.1 01 | -32 | —1.3 | 54 | 30 | —01 | —0o7 | —1.5 | o7
200.0 | 0.1780 | 0.0160 0.0260 196 | 84 | 213 | —1.0 | 1.9 01 | —04 | 01 0.5 53 | 47 | 22 | 05 | —08 | —2.3 | 17
200.0 | 0.1780 | 0.0250 0.0353 16.4 75 | 181 | 0.0 1.9 03 | —05 | 01 0.1 60 | 38 | 1.3 | —0.1 | —0.6 | —0.5 | 0.7
200.0 | 0.1780 | 0.0350 0.0290 22.1 69 | 231 | 02 | 01| 00 | 02| o0 1.0 | -39 | 5.4 | 14 | —01 | —0.6 | —0.6 | 0.2
200.0 | 0.1780 | 0.0500 0.0405 202 | 68 | 214 | 00 | —20 | 07 | —06 | 01 | —06 | 11 | 46 | 42 | —03 | —07 | —0.5 | 0.3
200.0 | 0.1780 | 0.0750 0.0359 34.5 70 | 352 | 00 | -13| 08 | -13| 00 | —25 | 10| 40 | 43 | —04 | —08 | —1.9 | 04
200.0 | 0.5620 | 0.0085 0.0210 186 | 101 | 212 | 33 | —1.6 | 1.0 0.3 00 | —05 | 3.1 77 | 1.2 | o1 | —10 | —26 | 3.1
200.0 | 0.5620 | 0.0160 0.0174 224 | 90 | 241 | 00 | —22 | —0.3 | —02 | 0.0 06 | —23 | 66 | 08 | —0.6 | —07 | —42 | 27
200.0 | 0.5620 | 0.0250 0.0139 266 | 81 | 27.8 | 0.0 | —6.0 | 21 0.7 02 | —03 | —07 | 36 | 07 | —11 | —08 | —1.3 | 25
200.0 | 0.5620 | 0.0350 0.0275 33.1 99 | 346 | 00 | —20 | 14 15 | —01 | —05 | —35 | 7.8 | 3.1 | —0.9 | —0.9 | —0.4 | 2.3
200.0 | 0.5620 | 0.0500 0.0261 287 | 69 | 205 | 00 | —12| 07 | —03 | o2 0.7 03 | 60 | 1.9 | —0.8 | —0.4a | 0.0 2.1
200.0 | 0.5620 | 0.0750 0.0407 483 | 67 | 488 | 0.0 | —0.9 | 04 1.7 00 | —47| 04 | 30 | 09 | —1.3 | —07 | —1.8 | 17
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Figure 2: (a) The distribution of + p., for FPS DIS events (histogram with error bars) and
for random coincidences of DIS events reconstructed in thedttral detector with beam-halo
protons giving a signal in the FPS (histogram with shadedi®armThe systematic uncertainties
on the beam-halo background are presented as shaded bandd #re beam-halo histogram.
(b) The distribution of the leading proton energy recoreted in the FPS (histogram with error
bars). The beam-halo background is subtracted from the dite RAPGAP Monte Carlo
simulation is shown as a histogram with shaded bands indgcéte experimental systematic
uncertainties.
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Figure 3: The distributions of the variables (g}, (b) p., (c) p, and (d)|¢| reconstructed using
the FPS (histogram with error bars). The beam-halo backgrasi subtracted from the data.
The RAPGAP Monte Carlo simulation is shown as a histograne é&tperimental systematic
uncertainties are presented as shaded bands around the ®kanhd histogram.
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Figure 4: The reduced diffractive cross sectix:;ﬁa,’?(‘“(ﬁ, Q?, zp,t) shown as a function of
xp for different values of, 3 andQ?. The error bars indicate the statistical and systematic
errors added in quadrature. The overall normalisation iwaicey of 4.3% is not shown. The
solid curves represent the results of the phenomenoloBegde fit to the data, including both
the pomeron ) and a sub-leadingf) exchange.
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Figure 5: Results for (a}p(0), (b) o/p and (c) Bp obtained from a modified version of the
Regge fit performed in three different ranges(t. The error bars correspond to the experi-
mental uncertainties which are the statistical and untaigé systematic uncertainties added
in quadrature. The white lines and shaded bands show thi: aesliexperimental uncertainty
from the standard fit over the whoig? range.
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Figure 6: Results for the slope paramefeobtained from a fit of the formo /dt o« €5 shown
as a function ofr for different values of3 andQ?. The error bars indicate the statistical and
systematic errors added in quadrature. The solid curvessept the results of the phenomeno-

logical Regge fit t(FZD(‘D including both the pomeronk) and a sub-leadinglf) exchange.
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Figure 7: The slope parameté obtained from a fit of the formlo/dt « e5 shown as a
function of zp. The data are averaged ov@? and 5. The inner error bars represent the
statistical errors. The outer error bars indicate the dtatil and systematic errors added in
quadrature. The solid curve represents the results of teagrhenological Regge fit to the
data, including both the pomero#’) and a sub-leadinglR) exchange. The dashed curve
represents the prediction beyond the range used in the fit. The previously published H1 FPS

results[4] are also shown (open circles).
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Figure 8: The reduced diffractive cross sectigno’ ™ (8, Q% zp) for |t| < 1 GeV?2, shown
as a function ofr for different values of3 andQ?. The error bars indicate the statistical and
systematic errors added in quadrature. The H1 FPS data ampated with the ZEUS LPS
results [12] interpolated to the FREQ?, x» values. The overall normalisation uncertainty of
6% on the H1 FPS data and the normalisation uncertainty’ g% on the ZEUS LPS data are
not shown.
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Figure 9: The reduced diffractive cross sectigno’ ™ (8, Q% zp) for |t| < 1 GeV?2, shown
as a function of)? for different values of:» and/3. The error bars indicate the statistical and
systematic errors added in quadrature. The H1 FPS data emgaced with the H1 LRG results
interpolated to the FP8, Q?, z» values [5]. The overall normalisation uncertainty6f on
the FPS data and the normalisation uncertainty.2ffc on the LRG data are not shown.
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Figure 10: The reduced diffractive cross sectigno’® (3, Q%, zp) for |t| < 1 GeV?Z, shown

as a function of; for selected values of » andQ?. The inner error bars represent the statistical
errors. The outer error bars indicate the statistical astesyatic errors added in quadrature.
The H1 FPS data are compared with the H1 LRG resullts [5] iotated to the FPB, Q?, zp
values. The solid curves represent H1 2006 DPDF Fit B to thé dita. The overall normali-
sation uncertainty a8% on the FPS data and the normalisation uncertainty2y on the LRG
data are not shown.
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Figure 11: The ratio of the reduced diffractive cross sectif® for My < 1.6 GeV and

[t| < 1 GeV? obtained using the H1 LRG datal [5] to that fdfy, = m, and|t| < 1 GeV?,
obtained from the present and previously published FPS[dhta he results are shown as a
function of (2)Q?, (b) 5 and (c)xp, after averaging over the other variables. The inner error
bars represent the statistical errors. The outer erroribdicate the statistical and uncorrelated
systematic errors added in quadrature. The combined nimatiah uncertainty o8.5% is
shown as a band in figure (c). The dashed line in figure (c) sepits the result of a fit to the
data in the region shown assuming no dependenagon
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Figure 12: The reduced diffractive cross sectigno ™ (8, Q2 zp) for |¢| < 1 GeVZ, shown

as a function ofr» for different values of3 and Q2. The error bars indicate the statistical
and systematic errors added in quadrature. The overallal@ation uncertainty of% is not
shown. The solid curves represent the results of the H1 2RIBFOFit B to the LRG data [5]
reduced by a global factdr20 to correct for the contributions of proton dissociationgesses.
The dashed curves indicate the contribution of pomeronang@d in this model.
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as a function ofs for different values ofr and Q2. The error bars indicate the statistical
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shown. The solid curves represent the results of the H1 20RIBFOFit B to the LRG data [5]
reduced by a global factdr20 to correct for the contributions of proton dissociationgesses.

The dashed curves indicate the contribution of pomeronan@d in this model.
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Figure 14: The reduced diffractive cross sectigno” ™ (8, Q2 zp) for |¢| < 1 GeVZ, shown
as a function ofQ? for different values oft» and 3. The error bars indicate the statistical
and systematic errors added in quadrature. The overallal@ation uncertainty of% is not
shown. The solid curves represent the results of the H1 20RIBFOFit B to the LRG data [5]

reduced by a global factdr20 to correct for the contributions of proton dissociationgesses.
The dashed curves indicate the contribution of pomeronang@d in this model.
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Figure 15: The logarithmic? derivative of the reduced diffractive cross section
TP o—f?(g)(ﬁ, Q?, zp) at different fixed values of > and 3. The inner error bars represent the
statistical errors. The outer error bars indicate the sttasil and systematic errors added in
quadrature. The solid curve represents the results of tiz08@& DPDF Fit Bl[5] atr = 0.016
reduced by a global factdr20 to correct for the contributions of proton dissociationgesses.
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Figure 16: The ratio of the reduced diffractive cross sectif® (8,Q% xp) to the reduced
inclusive cross section,.(r = Szp, Q%) obtained using the parameterisation HLPDF 2009,
multiplied by (1 — 3)zp, shown as a function of for different values ofr andQ?. The
error bars indicate the statistical and systematic errdded in quadrature. The solid curves
represent predictions obtained using the H1 2006 DPDF FitrBhfe diffractive cross sections
and H1PDF 2009 set for the inclusive cross sections. Thétsesu the ratio derived from the
PDF predictions are reduced by a global fact®0 to correct for the contribution of proton

dissociation processes.
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Figure 17: The ratio of the reduced diffractive cross sectif® (8,Q% xp) to the reduced
inclusive cross section,.(r = Szp, Q%) obtained using the parameterisation HLPDF 2009,
multiplied by (1 — 3)zp, shown as a function of)* for different values oft and 3. The
error bars indicate the statistical and systematic errdded in quadrature. The solid curves
represent predictions obtained using the H1 2006 DPDF FitrBhfe diffractive cross sections
and H1PDF 2009 set for the inclusive cross sections. Thétsesu the ratio derived from the
PDF predictions are reduced by a global fact®0 to correct for the contribution of proton

dissociation processes.
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Figure 18: The logarithmi€)? derivative of the ratio of the reduced diffractive crosstisac
05(3)(5, Q?, zp) to the reduced inclusive cross sectionz = Bzp, Q*) obtained using the
parameterisation HIPDF 2009 multiplied by — /) xp, shown at different fixed values of
xp and . The inner error bars represent the statistical errors. othier error bars indicate
the statistical and systematic errors added in quadratine solid curves represent predictions
atxp = 0.016 obtained using the H1 2006 DPDF Fit B for the diffractive aregctions and
H1PDF 2009 set for the inclusive cross sections. The refuitthe ratio derived from the

PDF predictions are reduced by a global fact®0 to correct for the contribution of proton
dissociation processes.
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