
C. Additional interpretations

Vector LQ signal samples were simulated with
CALCHEP at the values of LQ mass detailed in Sec. III
for the four scenarios of anomalous couplings described in
Sec. I. The cross sections for pair production of vector LQs
are larger than the ones for the pair production of scalar
LQs, therefore we expect a higher reach in the MLQ
exclusion limits. The cross sections for vector LQs have
been calculated only at the LO level. We assume that the
ratios of NLO to LO cross sections for the case of vector
LQs are the same as the corresponding ratios for scalar
LQs, which vary from 1.62–4.03 over the 300–1800 GeV
mass range [19]. In fact, the ratios of the NLO K-factors for
scalar LQ pair production vs vector LQ pair production are
expected to be very similar to the analogous ratios for
single LQ production, which have recently been published
[79]. Therefore, the limits we obtain by applying the scalar
LQ K-factors to the vector LQ LO theoretical curves to
obtain predictions for the NLO cross sections are expected

to be conservative. The distributions of the kinematic
variables for scalar and vector LQs are sufficiently similar
that the same event selections and final optimization
thresholds can be used for both analyses. It is found that
the cross section limits determined using the MC scenario
agree within uncertainties with the YM, MM, and AM
coupling scenarios. Thus, it is sufficient to overlay the
theoretical cross section curves for all vector LQ scenarios
with the limit curve calculated using the MC scenario.
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FIG. 9. TheMmin
ej distribution for the eejj channel (left) and the

Mej distribution for the eνjj channel (right) after the selection
criteria optimized for a LQ mass of 650 GeV have been applied.
The dark shaded region indicates the statistical and systematic
uncertainty in the total background prediction. The signal
corresponds to a LQ mass of 650 GeV and β ¼ 0.075. The
signal is multiplied by a factor of ten in the left plot. In the case of
the eejj analysis, less than one signal event is expected to pass
the selection. The horizontal lines on the data points show the
variable bin width.
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FIG. 10. Frame on top (bottom): the expected and observed
upper limits at 95% CL on the LQ pair production cross section
times β2 (2βð1 − βÞ) as a function of the first generation LQ mass
obtained with the eejj (eνjj) analysis. The expected limits and
uncertainty bands represent the median expected limits and the
68% and 95% confidence intervals. The left shaded regions are
excluded by Ref. [77] and the middle shaded regions are excluded
by Ref. [24]. The right shaded region is excluded by the analysis
presented in this paper. The σtheory curves and their bands
represent, respectively, the theoretical scalar LQ pair production
cross section and the uncertainties due to the choice of PDF and
renormalization/factorization scales.
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