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1. Introduction

The study of jet production irp collisions at HERA has been well established as a testing
ground of perturbative Quantum Chromodynamics (pQCD). While incuBiS gives only in-
direct information on the strong coupling via scaling violations of the protarctire functions,
the production of jets allows a direct measuremerntrgiMz) and can further constrains the gluon
density in parton distribution functions (PDFs). Due to presence of tlodvieeprocesses, jet pro-
duction in photoproduction helps additionally to constrains the photon PI@Esraks sections in
NC DIS [1] and in photoproduction [2] are used as input for a pQCDyaisato extract the strong
couplingas(Mz).

2. Jet Production in Neutral Current DIS

The neutral current (NC) DIS data are measured with the H1 detectorsrob@®? and trans-
verse jet moment#r j¢ for inclusive-jet and average transverse momefgje) for multi-jet
events. The cross sections are normalised to the inclusive DIS crdssnsiecthe bins ofQ?.
The normalised jet cross sections profit from smaller systematic experimamgeftainties com-
pared to absolute jet cross sections. Furthermore the dependenceRartihe Distribution Func-
tion (PDF) chosen in the extraction of the strong couplingVz) from these measurements is
reduced. The data are measured in the phase space with the exchacigedesony*, Z°) virtu-
ality 150< Q? < 1500a5eV2 and inelasticity @ < y < 0.7. The data were collected in 2005-2007
and correspond to an integrated luminosityx0800pb 1, which lead to a small statistical uncer-
tainties even at larg€? and Pr je. Jets have been found in the Breit frame using inclugive
algorithm [5, 6]. To ensure that the jets are well contained within the acoepta the calorimeter,
an additional cut on jet pseudorapidities in the laboratory frarté < n ap < 2.5 are required.
The inclusive-jet transverse momeifg;e is restricted to & Pr j¢ < 50GeV for inclusive-jet and
to 5< (Pr ja) < 50 GeV for multi-jet events. The cross sections are measured simultaneously by
performing a multi-dimensional unfolding [7]. The normalised inclusive-jgg&ténd trijet cross
sections as a functio®?, Pr.je and (Pr ja) together with the NLO predictions are presented at
figure 1. The QCD NLOJet++ [3] predictions give a good description efdata.

3. Jet Photoproduction

Single- and double-differential inclusive-jet cross sections in photiymrtion are measured
with the ZEUS detector for photon virtualitie€®® < 1 GeV? and yp centre-of-mass energies in
the region 142< W, < 293 GeV. The data were collected in 2005-2007 and correspond to an
integrated luminosity of 299 pb!. The jets are required to haﬁet >17 GeVand-1< nl¥ <
2.5. The jets were reconstructed using either lthethe antiky and the SIScone jet algorithms.
Thex region covered by the measurements was determined tdB8 4 x < 0.95. Two types of
QCD processes contribute to jet production in photoproduction; the direcess, in which the
photon interacts directly with a parton in the proton, and the resolved moceshich the photon
acts as a source of partons, one of them interacts with a parton in the piidiermeasurements
of the inclusive-jet cross sections basedlkgnalgorithm are presented as functionsE;}F for
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Figure 1: Normalised inclusive-jet, dijet and trijet cross sectiafanctions ofQ? and the transverse mo-
mentum in the Breit Fram@r j¢. The inner error bars represent the statistical uncerésintThe NLO
predictions are shown the symmetrised theory uncertaiciiermined by scale variations.

different regions of]1€ in figure 2. The NLO QCD predictions [8] give a good description of the
data, except at Iovi:‘:%et and highn/®. These cross sections are sensitive to the parton densities
in the proton and the photon in regions of phase space where theorett=tainties are small.
The precision measurements presented here are therefore of parttelance for improving the
determination of the PDFs in future QCD fits. The ratios of measured crotiersedo /dEI® and
do/dn’® to the NLO QCD calculations are shown in figure 3 for three jet algorithms.uSke
measurements are well reproduced by(ﬂners(Mz)z) predictions, demonstrating the ability of the
pQCD calculations including up to three partons in the final state to accoequately for the
details of the differences between the SIScone andittar antikt jet algorithms. The measured
cross sections were used to determine values; @z ).

4. Extraction the Strong Coupling as(Mz)

Both measurements have been used to extrgdflz). A pQCD calculations, performed in
next-to-leading order (NLO) of the strong coupling constant, have liged to DIS [9], [10]
and photoproduction data [11]. The partons are grouped to jets usirgathe jet definitionkt
algorithm for NC DIS andkr, antikr and SISCone algorithms for photoproduction) as use for the
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Figure 2: Measured differential cross-sectiodsr/dE%Gt based on thég jet algorithm for inclusive-jet
photoproduction witrE%‘at > 17 GeV in different regions off)® (dots) in the kinematic region given by
Q? < 1Gev?

data. For NC DIS data the strong coupling constant is determined from theahised inclusive
jet, dijet and trijet measurements as functiorfand Pr.jee- To minimize the effects of possible
non-perturbative contributions and to reduce higher orders unceesonly multi-jets withk < 1.3
were using in the fit. Statistical correlations are considered in the fit thidbigltovariance matrix.
The renormalisation scale is setfip = ,/(P%jat +Q?)/2, where(Pr j) is used instead dPr j«
for the dijet and trijet measurements. The factorisation scale is $@t fbhe measured value of
as(Mz) is equal to:

as(Mz) = 0.1163+0.0011(exp) +0.0014 pdf) + 0.0008 had) + 0.0039theo).

For photoproduction data the strong coupling constant is determined feosingle-differential
Cross sectiondo/dE{a. To minimize the effects of a possible non-perturbative contribution com-
ing from higher orders, only cross sections, measured in the rE#@e> 21 GeV were used
to determine the values of the strong coupling constant. In addition, the firegascted to
E{H < 71 GeV to reduce the relatively large uncertainty coming from the proton PDFs.- Mea
sure value obig(Mz) is equal to:

as(Mz) = 0.12064 0.0023 exp) +0.0042theo).
The values ofis(Mz), determined using the arkti- and SISCone algorithms, give almost identical
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Figure 3: The relative difference to NLO predictions (left) and ratiaf the measured cross sections &ti-
/kr, SISconétr and antikr /SIScone (dots) as functions Eﬁa. In these plots, the outer error bars also
include the uncertainty on the absolute energy scale ofetse jThe predicted ratios are also shown (solid
lines). The hatched bands display the theoretical uncgytain the relative difference and ratio. The dashed
lines indicate the ratios of the hadronisation correctietdrs and the dash-dotted lines represent the ratios
of the NLO QCD calculations including an estimation of nariprbative effects.

results.

The strong coupling constans determined from DIS and photoproduci@nade consistent
with each other and previously measumgMz) and have a precision comparable to those, ob-
tained frome* e~ experiments. The total experimental uncertainties are considerably smalter th
the theory uncertainties.

5. Summary

Measurements of normalised inclusive-jet, dijet and trjet cross sectione Bré#it frame in
NC DIS in the range 15& Q? < 15000GeV? and 02 < y < 0.7 using the H1 detector as well as
the measurements of differential cross sections for inclusive-jet ptaxtaption in the kinematic
region of Q% < 1 GeV2 and 142< W,p < 293GeV with three jet algorithms collected by the
ZEUS detector have been presented. The NC DIS jet cross secticgimattaneously determined
using a regularised unfolding procedure to correct for detectocteffhich takes into account all
correlations among the data sets. NLO QCD calculations, corrected forrhisation and boson
exchange effects, provide a good description of the single and doiffeleedtial cross sections as
a function of the boson virtualit@?, the jet transverse momentur j« in the whole phase space
of the analysis. The NLO QCD calculations for photoproduction provideaglescription of the
measured cross sections, except at Ry and highn 1&. Non-perturbative effects not related to
hadronisation and the influence of the photon PDFs were found to be mgogicaint in this
region. A detailed comparison between the measurements for the three jihatgan
photoproduction was performed. The valuesrgfMz) extracted from the jet cross sections in
DIS and inyp. The uncertainties on the measurements of alphas from jet cross set¢titBRA
are dominated by the theoretical uncertainties because of missing NNLQat&lns.
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Figure 4: Extractedas(Mz) value from the analyses presented here (the fourth and thediifts from
up). For comparison, determinations from other experimamntd reactions and the world average 2012 are
also shown. The horizontal error bars represent the expeatah (full line) and theoretical (dashed line)
uncertainties. The shaded band represents the uncertdititg world average
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