
q W±

W⌥

Z/�q̄

OWWW ,OW ,OB

Figure 1: One of the Feynman diagrams through which six-dimension elec-
troweak operators modify the pp ! W+W� cross section.

found in [REF]. The current PDG limits on the coupling constants of CP-
preserving higher-dimensional operators, as well as the limits from the CMS
7TeV WW analysis in the fully leptonic final state, can be found in table 1.

Operator PDG limit (TeV�2) CMS 7TeV WW ! 2`2⌫ (TeV�2)
cWWW (via ��) [-9.7, -0.7] [-11.3, 11.3]
cWWW (via �Z) [-35.2, -5.7] -
cW (via gZ

1

) [-8.7,0.5] [-22.8, 22.8]
cW (via � ,Z) [-34.5,-3.9] -
cB (via � , g

Z
1

) [-15.3,12.3] [-68.8, 71.9]
cB (via Z , g

Z
1

) [-3.1,135.4] -
cB (via � ,Z) [-35.2,-5.7] -

Table 1: Current limits at 95% C.L. on the coupling constants of CP-preserving
six-dimensional operators (see eq. (1)). The limits were set using the aTGC
approach and translated into the EFT approach using the results from [REF]).
When limits from �WW and ZWW anomalous trilinear gauge couplings exist,
they are given separately.

2 Signal simulation

We use MadGraph5 version 2.1.2 with CTEQ6L1 PDF set for signal genera-
tion. Although MadGraph is a leading-order generator, it is well suited for this
study since it can re-calculate the invariant amplitude with di↵erent coupling
constant hypotheses for the 6-dimensional operators in each phase-space point
simulated. It can also includes the real contribution from NLO (WW + 1jet)
using a MLM-matching approach. Further QCD jets are generate via shower-
ing. Showering and hadronization of the events are made with pythia version
6.2. The showering and hadronization uses the Z2⇤ tune, and matching uses
the same configuration as in the o�cial pp ! W+W� ! 2`2⌫ sample.

To each event, 108 weights are assigned which correspond to three 6 ⇥
6 grids in cWWW ⇥ cW , cWWW ⇥ cB , and cW ⇥ cB . We used equal bins
between [�50, 50] TeV�2 for cWWW /⇤2 and cW /⇤2, and equal bins between

2


