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Abstract

The first measurement of diffractive scattering of quaal-fghotons with large mo-
mentum transferyp — ~Y, whereY is the proton dissociative system, is made using
the H1 detector at HERA. The measurement is performed ftiglirphoton virtualities
Q? < 0.01 GeV2. Single differential cross sections are measured as aifmof W,
the incident photon-proton centre of mass energy,tatite square of the four-momentum
transferred at the proton vertex, in the range < W < 247 GeV and4 < |t| < 36 GeV>.
TheW dependence is well described by a model based on pertelfa@\b using a leading
logarithmic approximation of the BFKL evolution. The megsll|¢| dependence is harder
than that predicted by the model and those observed in éxelusctor meson production.
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1 Introduction

The study at thep collider HERA of exclusive diffractive processes in thegmece of a
hard scale has provided insight into the parton dynamickefliffractive exchange. The four-
momentum squared transferred at the proton vettgx,ovides a relevant scale to investigate
the application of perturbative Quantum Chromodynami&®@p) for |t| > Aqp [1]. In
this Letter, the first measurement at larggt| > 4 GeV?) of diffractive photon-proton scat-
tering,vp — Y, whereY is the proton dissociative system, is presented. The measunt
is performed at HERA by studying the reactienp — e™~Y in the photoproduction regime
with a large rapidity gap between the final state photon arddtbton dissociative systein
(as illustrated in figurgl1la). The centre of mass energy o$yiséeem formed by the exchanged
photon and proton is in the rand@&5 < W < 247 GeV. This process constitutes an extension
of Deeply Virtual Compton Scattering [2] into the largeand small)? regime.

Diffractive photon scattering can be modelled in the pra&st frame by the fluctuation of
the incoming photon into &7 pair at a long distance from the proton target. figair is then
involved in a hard interaction with the proton via the exdamaiof a colour singlet state. In the
leading logarithmic approximation (LLA), the colour siejexchange is modelled by the effec-
tive exchange of a gluon ladder (figure 1b). For sufficiently alues of Bjorkerx (i.e. large
values oflV), the BFKL [3] approach is expected to be appropriate forcdesg the gluon
ladder. In the LLA BFKL model the gluon ladder couples to aggerparton (predominantly a
gluon) within the proton. The cross section depends thezdinearly on the parton distribu-
tion in the proton. Due to the quasi-real nature of the incanghoton Q% < 0.01 GeV?), the
transverse momentum of the final state photBp, is entirely transferred by the gluon ladder
to the parton in the proton. The separation in rapidity betwthe parton scattered by the gluon
ladder and the final state photon is givendy ~ log(s/(P})?), wheres is the invariant mass
of the system formed by the incoming photon and the structopaiThe proton remnant and
the struck parton hadronise through fragmentation presessform the hadronic systein.
Assuming parton-hadron duality, hadrons originating frttve struck parton correspond to the
particles with the largest transverse momenta and hendbai@osest in rapidity to the scat-
tered photon.

The present analysis complements the measurements ofsewecjuroduction ofp, ¢ and
J/1» mesons at largg| [4—7]. The measuretd” andt dependences of their cross sections were
found to be in agreement with LLA BFKL based calculations]8}- For the process studied
here, theoretical calculations are simplified by the abseha vector meson wave function: the
only non-perturbative part of the calculation is the parstribution functions of the proton.
However, the cross section is suppressed relative to theeabr meson production by the
electromagnetic coupling of thg pair to the final state photon, making the measurement more
challenging.

In the following, measurements of the photon-proton crestiens are presented as a func-
tion of W and differentially in|¢| and are compared to predictions based on LLA BFKL calcu-
lations [12].
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Figure 1. a) Schematic illustration of tkg — eyY process. b) IIIustratlon of thep — 1Y
process in a LLA BFKL approach.

2 TheH1 Detector

A detailed description of the H1 detector can be found elsze/fil 3]. The following briefly
describes the detector components relevant to this asalfsiight handed coordinate system
is defined with the origin at the nominap interaction vertex, such that the positiveaxis
(forward direction) corresponds to the direction of thegminng proton beam. The polar angle
6 and transverse momentuf} are defined with respect to theaxis. The pseudorapidity is
defined ag) = — Intan(0/2).

A liquid argon (LAr) calorimeter covers the polar angle ranl§ < 6 < 154° with full
azimuthal coverage. The LAr calorimeter consists of botlel@metromagnetic section and a
hadronic section. The energy resolution for single pagticheasured in a test beanwjs/ F =
12%/+/E/GeV @ 1% for electrons andrz/E = 50%/+/E/GeV @ 2% for hadrons [14].
The polar angle regiom53° < 6 < 177° is covered by a lead-scintillating fibre calorimeter,
the SpaCal [15], with both electromagnetic and hadroniti@es. The SpaCal has an energy
resolution for electromagnetic showersogf/ E = 7%/\/ E/GeV @ 1%.

Charged particles are detected in the polar angle rariges ¢ < 165° by the Central Track
Detector (CTD) and° < # < 25° by the Forward Track Detector (FTD). The CTD comprises
two large cylindrical jet drift chambers, providing preeirack measurements in the— ¢
plane, supplemented by twechambers and two multi-wire proportional chambers areang
concentrically around the beam-line. The CTD is complemetity a silicon vertex detector
[16] covering the rangB0° < 6 < 150°. The FTD consists of layers of planar and radial drift
chambers to provide measurement of thend ¢ angles of forward tracks, respectively. The
trackers and the calorimeters are operated within a salehoiagnetic field ot.16 T.

The luminosity is determined from the rate of Bethe-Heideents,ep — epy, measured
using aCerenkov crystal calorimeter, the Photon Detector (P@)ased near the HERA beam
pipes atz = —103 m. A secondCerenkov crystal calorimeter, the Electron Tagger (ET)hwi
an energy resolution ofz/E = 17%/\/E/GeV @& 1%, is located at: = —33 m. The ET
measures the energy of the positron when scattered throughgle of less thab mrad in the
energy rang8 < E < 20 GeV. The detection of the scattered positron in the ET essina
the exchanged photon is quasi-real with < 0.01 GeV?.
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3 Event Kinematics and Selection

Following the notation introduced in figuté la, the scatigmprocesse™p — e™vY, is de-
scribed by the usual Deep Inelastic Scattering (DIS) kirtenvariables:

22— () _ k)2 _Db-q

Q q ( )y P
wherek, p, k' andq are the four-momentum of the incoming positron, the incaproton,
the scattered positron and the exchanged photon, resplgcfiine variable)? is the virtuality
of the exchanged photon andis the inelasticity of thesp interaction, corresponding to the
relative energy loss of the scattered positron in the proéshframe. Thep centre of mass
energy squared is given by= (k + p)? and theyp centre of mass energy squaredi¥ =
(¢ + p)* ~ ys. In addition, the longitudinal momentum fraction of thefdittive exchange
(called the Pomeron in the Regge model [17]) with respedtegtoton is defined as:

q-(p—pv)

Ip =————,
q-p
wherepy is the four-momentum of thE system. The elasticity of thep interaction, which can
be seen as the fractional energy of the exchanged photasidreed to the final state photon, is
given byl — yp, where:
_p-(a—py)
yp = ——————
p-q
p~ being the four-momentum of the final state photon. Finalklyguare of the four-momentum
transfer across the diffractive exchange is given by:

t=(—p)>=@—pv)

The data used in this analysis were collected with the Hlctieteluring thel 999 — 2000
running period, when positrons of enerfy = 27.6 GeV collided with protons of energiy, =
920 GeV in the HERA accelerator. The data sample corresponds taegrated luminosity of
46.2 pb~t. More details on the present analysis can be found in [18].

The data were recorded using a combination of two triggerth Biggers select an elec-
tromagnetically interacting particle in the SpaCal whidiresponds to the scattered photon
candidate. One of the triggers requires in addition an gnéegosit in the ET, corresponding
to the scattered positron. The effective trigger efficiemegiuding time dependent downscale
factors, amounts to approximatei9%.

The reconstruction of the kinematic quantities used in tilWwing are approximations
valid in the limit of small scattering angles of the positrand small transverse momentum
of the Y system compared to its longitudinal momentum. The quantitgynd hencdV, is
calculated from the scattered positron enerfgy, measured in the ET using the relatign=
1 — E./E,. The relative resolution dil” is 4%. To avoid regions of low ET acceptance, the
energy of the scattered positron is limiteditb < E, < 19 GeV, corresponding ta75 <
W < 247 GeV. In addition, to suppress backgrounds from processes imegun coincidence
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with Bethe-Heitler events, it is required that no energya$#s above the noise threshold are
measured in the PD.

Photon candidates are selected from energy clusters widhl saalii detected in the elec-
tromagnetic section of the SpaCal. If significant energy é&asured behind the cluster in the
hadronic section of the SpaCal, the event is rejected. Bweith more than one cluster above
the noise level in the SpaCal are also rejected. To reduckatieground from charged parti-
cles, the cluster of the photon candidate must have no adeddrack in the CTD. The photon
candidates are furthermore required to have an enérgy 8 GeV and a transverse momentum
Pl > 2 GeV.

The hadronic final stat® is reconstructed using a combination of tracking and caleti
ric information. The difference between the total enefggnd the longitudinal component of
the total momentun®,, as calculated from the scattered positron, the final statéop and
the hadronic syster, is restricted tol9 < X(F — P,) < 61 GeV. This requirement sup-
presses nomp induced background and background due to the overlap dtheagame bunch
crossing of a Bethe-Heitler event with a DIS event. For ayfabntainecep event the relation
Y(E — P,) = 2E, = 55 GeV holds.

In the case that charged particles from the final state aextbet by the tracking detector,
allowing the primary vertex to be reconstructed, theoordinate of the vertex has to satisfy
|z| < 35 cm. For25% of the selected events, all charged particles of the fin& sioutside
the detector acceptance and no event vertex is recongtrutehis case, the time averaged
vertex position is used for the kinematic reconstruction.

The kinematic variablé| is reconstructed as:
t] = (P7)%,

with a relative resolution of1%. The longitudinal momentum fraction of the diffractive ex-
change with respect to the proton is reconstructed usinfptheula:

_(E+P),
P — 2F )

p

where(E + P,), is the sum of the energy and longitudinal momentum of the tatk photon.
The event inelasticity of thep interaction is reconstructed as:

o 2y(E - P)
yp = 2E, — E.)

where the summation is performed on all detected hadroratdtate particles in the event, i.e.

all measured particles except the scattered positron afihidl state photon. This reconstruc-
tion method has the advantage that the loss of particlegdlenforward beam pipe only has

a marginal effect on the reconstructionigf. Diffractive events are selected by requiring that
yp < 0.05. The cut value ensures a large pseudorapidity gap,between the photon and the

proton dissociative system, sincey ~ e2".

Finally, to reduce contamination of the signal by non-didfive background, it is required
that the difference in pseudorapidity between the photahthe closest final state hadron sat-
isfiesAn > 2. This rapidity gap is inferred from the absence of activityhe relevant detector

7



parts, i.e. absence of any track or a cluster of energy dispaisove the noise threshold 40
MeV in the LAr calorimeterf]

After applying all selection criteria, 240 events remainha data sample.

4 Monte Carlo Simulationsand Comparison to Data

Monte Carlo (MC) simulations are used to correct the dateeffacts of detector acceptance
and efficiency, to estimate the background and to compareshprddictions to the data. All
generated MC events are passed through the full GEANT [18¢dbaimulation of the H1
detector and are reconstructed using the same analysisahi& used for the data.

The HERWIG 6.4 [20] MC event generator is used to simulataifieactive high|¢| pho-
ton scattering using the LLA BFKL model [10-12]. At leadiraghkrithmic accuracy there are
two independent free parameters in the BFKL calculatior:vildue of the strong coupling
and the scale;, which defines the leading logarithms in the expansion oBiRKL amplitude,
In(W?2/(c |t])). In exclusive production of vector mesons, the scale patemés related to the
vector meson mass. In the case of diffractive photon saadgtethe unknown scale results in
the absence of a prediction for the normalisation of thecegstion [21]. In the calculations
considered here [12], the running @f as a function of the scale is ignored. In order to distin-
guish thea, parameter of the LLA BFKL model from the usual strong cougloonstant this
parameter will henceforth be referred to@$"**. The choice olx?"*% = (.17 is used for
the simulation in this Letter.

In the asymptotic approximation of the calculations [12]e W distribution follows a
power-law:
o (W) ~ Wi,

where the exponent, also called the Pomeron interceptémgiirectly by the choice af 7 K-
with wy = (3aBT%L /1) 4 In2. Using the HERWIG simulation this approximation is found
to be justified given the current experimental statisticacgsion. The LLA BFKL model pre-
dicts an approximate power-law behaviour for tttependence of the cross section of the form
do/d|t| ~ |t|~™", wheren, also predicted by the model, depends only on the partoritgénsc-
tions (PDFs) of the proton and the valueddf”*”. Running coupling effects, not considered
here, would in principle allow. to depend on.

The GRV94 PDFs [22] are used for the proton PDFs in the HERWH&&liption. A com-
parison with the CTEQ5 [23] and MRST PDFs [24] shows littipeledence of the HERWIG
prediction on the input proton PDFs.

In order to describe the data, thdependence of the diffractive photon scattering simulated
using HERWIG (predicting a value of = 3.31 for o "% = 0.17) was weighted by a factor
|t|°-73, i.e. the|t| power is modified from-3.31 to —2.58. This weighted HERWIG prediction
is used to correct the data for resolution and acceptaneetgff

! The noise level of the LAr calorimeter is abalit MeV per cell and the average number of cells per cluster
is typically 60.



Possible sources of background are estimated using MC afimis. The background from
inclusive diffractive photoproduction evenig)(— XY, where the two hadronic final states
are separated by a rapidity gap) is simulated using the PHQME event generator [25]. This
background contributes when a single electromagneticcpafakes the photon candidate in the
SpacCal. It is estimated to amounti® of the measured cross section. The background from
electron pair productiorefp — ee*e” X) is modelled using the GRAPE event generator [26].
This process contributes to the selection if one leptontisaded in the ET, a second lepton fakes
the photon within the SpaCal and the remaining lepton escdp&ection. This background
contributest% of the measured cross section.

In order to investigate the background from high diffractive exclusivew production,
where thew decays through the "7 7% or 7%y channel, a sample was generated using the
DIFFVM Monte Carlo generator [27]. The contribution fromgivackground process is found
to be negligible. The background from DIS events, in whioh $lattered positron fakes the
photon candidate and an overlapping photoproduction dnéBeleitler event gives a positron
detected in the ET, has been studied and was also found taybgibke.

In figure[2 the data, corrected for trigger efficiency, are parad to the Monte Carlo simula-
tions. The background predictions from GRAPE and PHOJE hammalised to the integrated
luminosity of the data sample. The weighted HERWIG preditis normalised to the number
of events obtained after the subtraction of the predictedkdgpmund from the data. A good
description of the data by the combined Monte Carlo simaoitetis observed.

5 Cross Section M easurement

Theep — evY differential cross sections are defined using the formula:

2
d Oep—enY o Ndata - Nbgr

AW dt  LAAW At

whereN,,, is the number of observed events corrected for trigger effwy, V,,, the expected
contribution from background events as estimated usingPtHOJET and GRAPE Monte
Carlos simulationsf the integrated luminosityd the signal acceptance andV and At the
bin widths inW andt, respectively. The acceptance, estimated using the weeElghERWIG
simulation, is the ratio of the number of events acceptesr aficonstruction to the number of
events generated in the defined phase space on hadron texadounts for all detector effects,
including bin-to-bin migrations, as well as geometricatgutance and detector efficiencies.
QED radiative correction effects are estimated to be lemsito [28] and are neglected.

The~p — ~Y differential cross section is then extracted from ¢h&ross section using:
d%0epsery do Y
— P (W) (W 1

where the photon fluxi' (W), is integrated over the rangg® < 0.01 GeV? according to the
modified Weizsacker-Williams approximation [29]. The cross section is obtained by mod-
elling o,,_,,v as a power-law i/, whose parameters are iteratively adjusted to reprodce th
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measured? dependence of the cross section. The differentiap cross section it¢| is then
extracted from thep cross section by correcting for the effect of the photon fiuerdhe visible

W range (75 < W < 247 GeV). Theyp cross section as a function @f is obtained by first
integrating equatiori_{1) over thd range, and then correcting for the effect of the photon flux
in each bin inl¥. More details on the extraction procedure of thecross section can be found
in [18].

The systematic error on the measurement stems from expgamelcertainties and from
model dependences. They are calculated using the weiglE@INW G simulation of the signal
process. The sources of systematic error are listed belovedeh of them the typical effect on
the cross section measurement is indicated.

The experimental systematic errors are:
e The energy scale uncertainty &fl% for an electromagnetic cluster measured by the
SpacCal gives errors in the range$f to 4%.

e The uncertainty oft-2.5 mrad for the measurement of the photon candidate polar angle
results in an error of up t8%.

e The hadronic final state energy scale uncertainty-¢% leads to an error of less than
1.5%.

e The energy scale uncertainty ©fl.5% of the ET produces an error ranging fraift in
the highestt| bin to 10% in the lowestV bin.

e The uncertainty oft25% on the noise threshold from the calorimeters gives an error
varying from5% at low |t| to 11% at the highesit| value.

e The luminosity is measured with an accuracytaf.5% which enters as an overall nor-
malisation uncertainty.

The systematic errors due to uncertainty of model parasater.

e The uncertainty due to the, dependence, estimated by weighting the distribution
by the form(1/zp )*%*, yields an error varying frord% in the centralt| bin up to9% in
the lowesti?” bin. This weight would correspond to changin§”*” to the value$).02
and0.31.

e The uncertainty due to the| dependence, estimated by weighting fhelistribution by
the form(1/]t|)*°2, leads to an error ranging froin5% to 4%.

e The uncertainty in the modelling of the proton remnant sysite estimated by weighting
the My distribution by the forn{1/M2)*%3, results in a typical error of% to 4%.

e The uncertainty of00% assumed on the normalisation of the subtracted inclusffrach
tive background (from the PHOJET Monte Carlo simulatioapieto an error of approx-
imately3% in the highestV bins decreasing td% in the highestt| bin.
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e The propagation of the uncertainty on the power-law paranaen the yp cross section
extraction procedure leads to an errort&f ondo,,_,,y /d|t|, independent oft|, and is
below 1% orv,,,,y.

The uncertainty on the PHOJET MC normalisation and the madeeértainties from the
unknownz , |t| and M, dependences are estimated from data comparisons and dejined
the range where the model describes the data. Each sourgstefmstic error is varied in the
weighted HERWIG Monte Carlo within its uncertainty. In eadleasurement bin, the corre-
sponding deviation of the normalised cross section frontémdral value is taken as systematic
error. The total systematic error is obtained by adding tigevidual contributions in quadra-
ture, on a bin-by-bin basis. The largest systematic errahercross sections comes from the
uncertainty on the:,» and My dependences in the MC simulation. The total systematia erro
on theW dependence of the cross section varies frd¥ in the central bins td7% in the
lowest bin. The systematic error on thi¢dependence of the cross section varies f&¥nin
the lowest bin td 4% in the highest bin. An additional global uncertainty of 4%ses from the
~vp Cross section extraction procedure. The total systematicseare comparable to or smaller
than the statistical errors.

6 Results

The cross sections measured for the domidih < W < 247 GeV, 4 < |t| < 36 GeV?,
yp < 0.05 andQ? < 0.01 GeV? are presented in tablé 1.

Thevp — ~Y cross section as a function &f is shown in figuré 3. A power-law de-
pendence of the formr ~ 17 is fitted to the measured cross section. The fit yiglds
2.73 4 1.02 (stat.) 020 (syst.) with x2/n.d.f. = 2.7/2. The contributions from the systematic
errors are calculated by shifting the data points accortbreach source of uncertainty, taking
correlations into account, and repeating the fit. The eameshen added in quadrature to obtain
the total systematic error.

The steep rise of the cross section withis usually interpreted as an indication of the pres-
ence of a hard sub-process in the diffractive interactiaharthe applicability of perturbative
QCD. The present value, measured at an averdgevalue of6.1 Ge\?, is compatible with that
measured by H1 in diffractivé/« photoproduction of = 1.29 £ 0.23(stat.) £ 0.16(syst.) [6]
atan averagg| of 6.9 GeV2. The Pomeron intercepts associated with tesdues correspond
to the strongest energy dependences measured in difsgutdcesses.

The vp cross section differential ift|, at W = 219 GeV, is shown in figurél4. Figuid 4
also shows the comparison of the cross section to a fit of tmede/d¢ ~ [¢| ™. The fit result
isn = 2.60 4 0.19 (stat.)"00s (syst.) with x?/n.d.f. = 1.6/1. The |t| dependence is harder
than that measured by H1 in the diffractive photoproductdry/y) mesons at largé| [6]
corresponding ta = 3.78 £ 0.17(stat.) £ 0.06(syst.).

In figured B andl4 the measured cross sections are companeditotipns of the LLA BFKL
model, using the HERWIG Monte Carlo, as described in se@janith no|¢| weighting. The
predictions are normalised to the integrated measured @estion, as the normalisation is
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H1 measuredp — eyY cross sections
w W range doep_yeny /AW r'(w) Typsyy
[GeV] [GeV] [pb/GeV| [GeV~!] [nb]
185 175 —193 | 0.414 + 0.069 4+ 0.072 0.0565 2.02+0.34 £0.35
202 193 — 211 | 0.318 +0.046 + 0.033 0.0431 1.86 +0.27 +0.19
220 211 — 229 | 0.434 +0.062 4+ 0.051 0.0328 3.06 +0.44 4+ 0.36
240 229 — 247 | 0.404 £ 0.080 + 0.044 0.0246 3.48 £0.69 £+ 0.38
|| |t| range doep—ery /d|t] (W =219 GeV) doyp—yy /d|t]
[GeV?] [GeV?] [pb/GeV?] [GeV ] [pb/GeV?]
6 4.0 —8.3 4.04 +£0.42 £ 0.36 0.0333 401 £41 4+ 36
12 8.3 —17.3 0.58 +0.08 £ 0.06 0.0333 7.8 +£8.14+6.2
25 17.3 — 36.0 0.134+0.03 + 0.02 0.0333 125+3.1+1.8

Table 1: The cross sections for the procesges> evY and theyp — ~Y, measured in the
rangeyr < 0.05 and@? < 0.01 GeV?. The upper part of the table presents the measured cross
sections for different values d¥" at an averagé|t|) = 6.1 GeV2. The lower table presents
the measured cross sections differentiaftjrat W = 219 GeV. The first errors are statistical,
the second systematic. The photon flicand corresponding rangesTivi and|¢| used for the
measurements are also given.

not predicted by the LLA BFKL calculation [21]. Th#@” dependence of the cross section
is well described by the LLA BFKL prediction, as shown in figl}. The sensitivity of the
measurement to the free paramet&f “’ in the theoretical prediction is illustrated in figufés 3
and[4. Usingd = 4wy = 4 (3a™/7) 4 In2, the measuredi’ dependence leads td;* =
0.26 +0.10 (stat.) 00> (syst.). Predictions are shown in figuré 3 for the valugd®" = 0.14
and0.37. The LLA BFKL curve corresponding ta?"KL = (.26 coincides with the solid fit
line.

Previous measurements of diffractive scattering at HER& vaell described by BFKL
predictions witha 2L values similar to the value measured in this Letter. ZEUSsuea
ments of exclusivey, ¢ and.J/¢ production at largét| are best described with the value of
aBFKL = (.20 [4]. The H1 measurement of high| p production [5] is compatible with

BFKL = 0.20 and the H1 measurement of high .J/+) production [6] is described using
BFKL = 0.18. The LLA BFKL prediction witha?XL = (.17 gives a good description of the
double dissociation process with a rapidity gap betweeetasured by H1 [30]. Events with
rapidity gaps between jets were also measured by ZEUS [31peanfound to be compatible
with a model which usea?”*% = 0.11. Note, however, that for these measurements the hard
scale, corresponding to the jet transverse momentum stjuaref the order of or larger than
20 Ge\~.

As shown in figuré 4, the LLA BFKL calculation fax?" %% = (.14, 0.26 and0.37, all of
which give a reasonable description of fliedependence, predict steepgrdistributions than
is measured in the data. The same effect cannot be establmitbe exclusivep measurement
[5], where the measuredrange is limited td¢| < 8 GeV?, although an underestimate of the
cross section was observed at the largest valu¢s.ofhe present situation is in contrast with
the analysis of/ /¢ production [4, 6], where thg| dependence was found to be well described
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by the LLA BFKL prediction over a similar range in

7 Conclusions

Using the H1 detector, diffractive photon scattering, — ~Y’, where the final state photon
carries a large transverse momentum and is well separaigdtfre proton dissociative sys-
temY’, is measured for the first time at HERA. The measurement gesva unique test of the
underlying QCD dynamics of the diffractive exchange.

Cross sections are presented as a functidiv @nd differentially in¢|. A fit of the form /¢
performed on the cross section givies= 2.73 + 1.02 (stat.) 02 (syst.). This strong energy
dependence is compatible with that measured for the exelulffractive.//¢> production at
high |t|. A fit of the form |¢|~" yieldsn = 2.60 + 0.19 (stat.) 02 (syst.), corresponding to a
harder|t| dependence of the cross section than measured foridjffractive .J/+) production.

The measured cross sections are compared to the prediofiamsLLA BFKL model. A
good description of thél” dependence of the cross section is found, whereas the LLALBFK
model predicts &| dependence that is too soft and hence unable to describatihe d
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Figure 2: Distributions of the selected events as a funatiom) the final state photon energy,
b) the final state photon polar angle, c) the scattered posénergy, d)¢|, €) z» , and f)yp.
The data corrected for trigger efficiency (black points) esenpared with the simulation of
diffractive high|¢| photons from the weighted HERWIG based on the LLA BFKL cadtioh
(open histogram), and the background from inclusive diffi@ photoproduction simulated
with PHOJET (full histogram) and dilepton production sieteld with GRAPE (hatched his-
togram). The HERWIG prediction is normalised to the numbielada events after background
subtraction. The total systematic uncertainty of the satiah is shown by the dark grey shaded
band.
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H1 Diffractive Scattering of y at large |[t|
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Figure 3: Theyp cross section of diffractive scattering of photons as ationcof IV in the
phase space defined By< |t| < 36 GeV?, yp < 0.05 and@? < 0.01 GeV?. The average
value is(|t|]) = 6.1 Ge\2. The inner error bars show the statistical errors and theraartor
bars show the statistical and systematic errors added idrgtuse. The solid line shows the
result of a fit to the cross section of the fofiY with § = 2.73 4 1.02 (stat.) 025 (syst.). This
line also corresponds to the LLA BFKL model prediction frone tHERWIG event generator
with o BFEL = (.26, Two additional curves show the LLA BFKL predictions for theditional
choices ofn’I'XL = (.14 and0.37 corresponding to one standard deviation from the fit value.

17



H1 Diffractive Scattering of y at large |t|
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Figure 4: Theyp cross section of diffractive scattering of photons differ@l in |¢| for W =
219 GeV, yp < 0.05 and@? < 0.01 GeV2. The inner error bars show the statistical errors
and the outer error bars show the statistical and systereatics added in quadrature. The
solid line shows the result of a fit to the cross sections offthe |¢|~" with n = 2.60 +
0.19 (stat.)"002 (syst.). Three additional curves show the LLA BFKL model predictdrom

—0.08
the HERWIG event generator for the value®d" %% = (.14, 0.26 and0.37.
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