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OBSERVABLE DEFINITION
TEEC: The energy-energy weighted differential cross-section in the azimuthal angles be-

tween pairs of jets [1].
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At NLO, one can express its perturbative expansion as the ratio of 3-jet to 2-jet cross sections
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It is also useful to define the TEEC forward-backward asymmetry (ATEEC) as
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PROPERTIES
Both observables TEEC and ATEEC are

studied using NLOJET++ [2] with the
MSTW NNLO parton densities. They fulfill
the following conditions:

• Large dependence on αs.

• Moderate dependence on µR, µF .

• Small dependence on the PDF choice.

• Expected small sensitivity to experi-
mental uncertainties (JES,JER) because
of the energy-energy weighting.

These properties make them ideal for a de-
termination of the strong coupling αs in the
ATLAS and CMS experiments.

KINEMATICAL CUTS
The event selection is done as follows:

• Two jets with pT1 + pT2 > 500 GeV.

• Additional jets with pT > pmin
T .

• All jets should be within |η| < 2.5.

DEPENDENCE ON αs
Both TEEC and ATEEC show a slightly parabolic (i.e. almost linear) dependence on αs(mZ)
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THEORY UNCERTAINTIES
The theoretical uncertainties come from

two sources:

• Renormalization/Factorization scale.

• PDF eigenvector variations.

For
√
s = 13 TeV and pmin

T = 50 GeV:
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DEPENDENCE ON pmin
T

Both TEEC and ATEEC depend on pmin
T , as the amount of uncorrelated activity is larger for

lower thresholds. The dependence of TEEC is larger than that of the ATEEC.
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DEPENDENCE ON
√
s

Both TEEC and ATEEC depend on the CM energy as f(
√
s) = P log(

√
s) +Q. Plots below

show the theoretical uncertainties for the three nominal LHC energies for pmin
T = 50 GeV.
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