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Why is this measurement 
interesting?

It is a test of a property 
of QCD referred to 
asymptotic freedom: 
the ratio           is 
proportional to the 
strong coupling 
constant; 

The ratio is 
independent on 
luminosity;
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Jet reconstruction
Infrared and collinear safe 
anti-Kt clustering algorithm 
with a size parameter of 0.7;
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ECAL;

HCAL;

identification criteria give us 99% efficiency in identifying 
genuine jets;

Jet energy corrections are derived using simulated 
events;

pile-up becomes negligible for jets with                       .

Calorimeters vs tracks

pT > 200GeV



Measurement of systematic 
uncertainties

unfolding less than 1%;

detector smearing;

JES: 1.2%;
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Using the NNPDF2.1 PDF set, we can 
propagate uncertainties of PDF to the 
fits for each value of                         ↵s(Mz)

The result of a fit to the region of 420-1390 
GeV is                                          . ↵s(Mz) = 0.1148± 0.0014(exp)
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Theoretical uncertainies

        is based on the next-to-leading-order perturbative 
QCD multiplied by a non perturbative factor;

four different parton distribution function sets/
independent analysis;

Non perturbative uncertainties: hadronization and 
multiparticle interactions -> 0.1% ;
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Theoretical errors

Contribution of PDFs to uncertainties: 100 replicas on 
NNPDF2.1;

renormalization and factorization scales: they vary the 
default choice of                                   between                                         
and                     in six combinations;

µr = µf =< pT1,2 > <pT1,2>
22 < pT1,2 >



Table 2:        and µr µf
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The world average value is:
↵s(MZ) = 0.1184± 0.0007

and it is also in agreement with the 
Tevatron and LHC results.



MSTW2008: ↵s(MZ) = 0.1141± 0.0022(exp)

CT10: ↵s(MZ) = 0.1135± 0.0019(exp)

Roughly independent on NNLO or NLO  
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The ABM11 PDF set does not describe the 
data as well as the alternative PDF set
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Table 3-4: three bins of momentum



Graph 3: the measurement of  the strong coupling 
constant



Conclusions:

The ratio       has been measured for jets in the 
range                                        at LHC and the 

result agrees with QCD predictions at NLO.

The obtained result for the strong coupling 
constant is determined to be:

↵s(MZ) = 0.1148± 0.0014(exp)± 0.0018(PDF )+0.0050
�0.0000(scale)

The dominating error is theoretical and it agrees with 
the results from other experiments
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Thank you for 
your attention!


