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Motivation

High PT jets in Breit frame sensitive to αS and to gluon content of the proton

Together with high Q2 analysis running of αS can be tested at
scales ~5÷100 GeV

This analysis:
•   Measure inclusive, 2-jets and 3-jets from HERA-1 data
•   Extract αS from these measurements

Boson Gluon FusionBorn Level QCD Compton



NC Jet Production in DIS in Breit frame

-Q/2

Breit frame: proton and virtual photon collide head-on, in the naive quark-parton
model the quark bounces off from the photon    

Born level contribution is suppressed

transverse momentum in Breit frame stems mainly from QCD process

Jets well separated from the proton remnant (PT=0)

longitudinally invariant kT jet-algorithm in the Breit frame,

collinear and infrared safe



Low Q2 NC DIS Jet Event Selection

• Kinematical Region (eΣ method)

– 5 < Q2 < 100 GeV2

– 0.2 < y < 0.7

• Jet Selection
– Inclusive kt algorithm in Breit

frame
– PTBreit > 5 GeV
– -1.0 < ηlab < 2.5
– for 2,3 jet cross-sections:

Mj1,j2 > 18 GeV
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Summary systematic errors

Systematic uncertainties are calculated for each bin



Results
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Single differential cross sections vs Q2 and PT (or <PT>)
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Double differential cross sections vs Q2 and PT (inclusive jets)
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2-jets: Double differential cross sections vs Q2 and <PT>
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3-jets: Double differential cross sections vs Q2 and <PT>
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Ratios of 3j/2j cross sections vs Q2 and <PT>
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Double differential cross sections vs Q2 and ξ (2-jets)
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As for high Q2 paper, this distribution-
f(Q2, ξ)- is introduced for PDF



αs(Mz)

Inclusive cross-sections: compare experimental and theoretical uncertainties

scale+hadronization PDF

Main uncertainties in NLO are from scale variation.







0.1203

0.1155

0.1179

0.1169

αS fit with

Interpolation

method

Fit results comparison





for high Q2 Jets (Q2>150 GeV2) was



k-factor dependence



αS Running plot
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αS summary



Summary

• The first time in the world differential and double  differential 
cross sections for inclusive, di-jet and three-jet cross sections at 
low Q2 DIS are measured (Eur.Phys.J. C67 (2010) 1, 11/09 )

• the measured cross sections are in good agreement with NLO
QCD calculations (NLOJET++) using the renormalization scale
μr2=(Q2+PT2)/2

- NLO scale uncertainty is the dominant theory uncertainty

•

αs is determined from the fit to the data.
It is consistent between different points and is in good
agreement with the measurements at high Q2


