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Introduction

ÅThe Strong Coupling Constant ( Sh) and the 
Parton Distribution Functions (PDFs) are a key 
ingredient for precision measurements at hadron 
colliders.

ÅWith the LHC data the determination of hS is 
possible at energies beyond 1 TeV. 

ÅUp to LHC RUN I, PDFs mainly constrained by the 
Deep Inelastic Scattering (DIS) and Fixed Target 
measurements.

ÅThe LHC measurements started already to 
provide additional information on PDFs in  a 
previously unexplored energy region.
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Sh: Inclusive jet spectrum

ÅMeasurement is based on the 2011 inclusive jet cross section 
at 7 TeVpublished by CMS: PRD 87,112002(2013).

ÅObservable :

ÅPhase ǎǇŀŎŜ Υ μȅμҖнΦр ŀƴŘ ƧŜǘ pT: 114GeV-2TeV

ÅScale choice : ˃r= f˃=pT

3

P
R

D
 8

7
 1

1
2
0
0
2
 (2

0
1
3
)

Construct ̝2

Including all
correlations

Sh=0.112

Sh=0.126

2
2

d d

d
S

T yp
a

s
´

7 TeV
E

P
JC

 7
5

 (
2

0
1

5
) 

2
8

8



Sh: Inclusive jet spectrum

ÅCentral fit : all rapidity bins with CT10-NLO. 
ÅDetermination at NLO

ÅResults using MSTW2018 and NNPDF2.1 are in agreement with central CT10 result
ÅTotal uncertainty 3.5 to 5.5 %. 
ÅDominated by missing-order terms (˃ rΣ ˃f)
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Å Shrunning : Perform fit for 
separate pT ranges

ÅTest consistency with the hS
running 
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Sh: Three-jet mass cross section at 7 TeV

ÅMeasurement by CMSof the double differential 3-jet 
cross section in m3 and ymax
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ÅCentral fit : Two rapidity bins with CT10-NLO

ÅDetermination at NLO

ÅTotal uncertainty 4 to 6 %
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Sh: 3/2 inclusive jet cross sections ratio (R32) at 7 TeV

Å Phase space: Jet pT>150 GeV, |y|<2.5.  

Å Scale choice: ˃ r= f˃=<pT1,2> 

Å Advantages : Reduces experimental and other theoretical 
uncertainties.

Å Central fit : Using the NNPDF2.1PDF set

Å Determination at NLO

Å Total uncertainty 4.7 %
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Shfrom top-pair production cross section

Å Shdetermination from the top-pair production cross section in the dileptonchannel. (7 TeVCMS PRD 
85(2012) 112007)

ÅThe top-pair production is sensitive to mt
pole and h S.
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Fix mt
pole=173.2±1.4 GeV
Ҧconstrain h S Å Central fit : NNPDF2.3-NNLO (Theory at NNLO+NNLL)

Å Most precise measurement at Hadron collider : total 
uncertainty 2.4 %. 
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Shmeasurements
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R32

Incl. Jets
3Jet-Mass

ttbar

No deviation from the predicted running of hS is observed.
CMS measurements in good agreement with those
of other experiments and the word average value.
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PDF constraints : Inclusive spectrum

ÅGluon PDF : High correlation for most jet pT

ÅQuark PDF : Higher correlations at high jet pT and high x

ÅSignificant reduction of PDF uncertainties is expected by including CMS data.
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