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1. Introduction

Photoproduction of jets is the main source of jets atdheollider HERA. Two processes
contribute at lowest order of perturbative QCD (pQCD) to the photaprtioh of jets. These are
the direct process, in which the quasi-real photon directly couples tattens in the proton; and
the resolved process, in which the photon exhibits hadronic structure.cfiss section for jet
production in pQCD may be written as the convolution of the flux of quasipbatons, which
is estimated using the Weizsaker-Williams approximation, the photon and protm pkensity
functions (PDFs) and the partonic cross section which can be calculgh€ddb.

Inclusive-jet cross sections in photoproduction were measured usriggbS detector. The
measurements were used to make a stringent test of next-to-leading Htdey ¢ (asz) pQCD
predictions. A value of the strong couplings, was extracted from the measurements and its
energy-scale dependence was determined. In addition, these pragsesection measurements
have the potential to constrain the proton and photon PDFs.

2. Single- and double-differential inclusive-jet cross sections

The cross sections were measured using 189 pbZEUS data [1]. The phase space of the
measurement is given by the virtuality of the pho@h< 1 Ge\? and the inelasticity @ < y <
0.85. Jets were reconstructed using khecluster algorithm [2] in the longitudinally invariant in-
clusive mode [3] in the laboratory frame and required to h?a%?e> 17 GeV and-1< nl® < 2.5,
Figures 1 a) and b) show the cross sections as functioE.%aoﬁndnje‘, respectively. Thea%%
measured cross section is a steeply falling function which decreasesfaeoorders of maéni—
tude within the measured range. The cross se%%ég presents a peak gt® ~ 0.7. In addition,

inclusive-jet cross sections as functionfé‘l"t for differentn 1 regions were measured (see figure
2). The jet spectrum becomes hardemnd¥ increases. The data have small experimental uncer-
tainties, which amount t&-2% (:7%) for low- (high-)E1* and+4% (:8%) for low- (high-)E1®

for uncorelated and corelated jet-energy scale uncertainties, reghectNext-to-leading-order
calculations were performed using the program by M. Klasen, T. Kleinewod G. Kramer [4]
with renormalisation and factorisation scajg@s= Ur = EM® ZEUS-S for the proton PDFs and
GRV-HO for the photon PDFs. The predictions describe well both theeshag normalisation

of the data except for the IO\I:Ti%Gt and highn ¥ regions. This discrepancy might be explained,
as shown in figure 3, by non-perturbative effects, which are notdeclun the calculations but
simulated with the PYTHIA 6.1 Monte Carlo (MC) generator [5]. The noriymbative effects
increase the jet rate at high® (see figure 3 a). It may also indicate an inadequacy of the photon
PDFs. The discrepancy disappearsli(%)‘?’t > 21 GeV (see figure 3 b).

Several sources of theoretical uncertainty were estimated. The donsimartes are those
arising from the terms beyond NLO and from the uncertainty due to the pRil#fs, which is
significant at higrE%a. The uncertainty due to terms beyond NLO was estimated by varying
the renormalisation scale by factors 2 an8.0The proton-PDFs contribution was estimated by
using 22 additional sets from the ZEUS-S analysis. The uncertainty due toddelling of the
hadronisation and parton-shower effects was estimated by using difféi@ generators. The
uncertainty from the photon PDFs was estimated by using an alternativetsetin€ertainty due
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to as was also estimated. The theoretical uncertainties as functidﬁ#acmndnja are presented
in figure 4.

3. Determination of ag

The procedure to determimg is based on thes dependence of the pQCD calculations, taking
into account the correlation with the PDFs. Calculations were performedifferent sets of the
proton PDFs. Different values @fs were assumed for each calculation, consistent with the value
assumed in the PDFs. The NLO dependencegiiMz) was parametrised by a parabola. Finally, a
value ofas was obtained from the measured observable using this parametrisatioprddesiure
handles correctly the complete-dependence of the NLO calculations in the fit while preserving
the correlation betweeas (Mz) and the PDFs

The value ofas(Mz) determined for 21 Gew EI¥ < 71 GeV is

as(Mz) = 0.120873 5523 (exp.) 5. 00a3(th.) .

. The experimental uncertainties are dominated by the jet-energy (sfc@%). The theoretical
uncertainties are dominated by those arising from the terms beyond(lﬁg;g%) and the photon
PDFs(+2.4%). The measured energy-scale dependence of the coupling is presefigeae 5

and is in good agreement with the predicted runningof

4. Summary

New measurements of inclusive-jet cross sections in photoproductienpsesented. Pertur-
bative NLO calculations describe the data well except atEé%and highn &, This may indicate
the possible presence of non-perturbative effects or an inadeqtitoy photon PDFs. The high-
precision data may constrain further the proton and photon PDFs if usethéwgvith inclusive
data in the QCD fits to extract the parametrisations. The new precise value sifding coupling
obtained is consistent with other determinations at HERA and with the worldgeeiThe mea-
sured energy-scale dependence of the coupling is in good agreeittetttevpredicted running of
as over a wide range i),
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Figure 1: The inclusive-jet cross sections as functions oﬂée) and (b)n €.
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Figure 2: The inclusive-jet cross sections as functionf{ﬂ for different regions of}1® (a). The relative
difference between the data and the NLO calculations (b)
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Figure 3: The inclusive-jet cross sections as functiongjdf (a) for jets with E%'a > 17 GeV compared
with the NLO predictions corrected to include non-perttivgaeffects and (b) for jets WitE}et > 21 GeV.
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Figure 4: The theoretical uncertainties as functions oflié‘it and (b)n €.
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Figure5: The energy-scale dependencenxgf



