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Appendix A

Results with EW corrections

The Drell-Yan background processes are reweighted to match the cross-section with
NLO electroweak corrections included, as described in section 4.2. This changes the
total Z cross-section and thus the normalization of the Monte Carlo. It also changes
the shape of the Drell-Yan backgrounds.
The second effect turns out to be small. Although the Drell-Yan background is much
reduced at the Monte Carlo truth-level, the effect on the reconstructed background in
the signal regions is small because the main source is not high-mass Drell-Yan events,
but rather Z events with a misreconstructed mass, for which the overall weight does
not change because of the normalization to the Z peak.
The signal Monte Carlo shape would in principle also change. However, it is argued
in [28] that the NLO electroweak corrections to the Z ′ cross section are substantially
smaller than the correction to the Standard Model neutral current. Moreover, the
change in the width of the reconstructed mass distribution is dominated by resolution
effects and the efficiency has only a small dependence on the invariant mass. Therefore
the overall effect is likely to be small and the selection efficiency is assumed to be
unchanged.
While the optimal mass cuts do change slightly after the EW correction, the changes
are all . 5 GeV/c2 and are neglected as well. Since the systematic uncertainty due
to the muon track resolution uncertainty on the normalized reconstructed Drell-Yan
background depends mainly on the value of the mass cut (again, because the back-
ground is mainly due to misreconstructed Z events), the relative systematic uncer-
tainties are also left unchanged.
Figure A.1 show the Z peak before and after the kinematic fit, figure A.2 the complete
mass spectrum.
Table A.1 summarizes the result and figure A shows the 95% credibility limit on the
presence of a Standard Model-like Z ′.
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Figure A.1: Binned likelihood fit on the dimuon Z resonance for events in final selec-
tion before (a) and after (b) the kinematic fit, Monte Carlo.
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Figure A.2: Dimuon mass for events in final selection before (a) and after (b) the
kinematic fit, data (open circles) and Monte Carlo (line).
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MZ′ Mlower Nobs Nbkg Leff(fb−1) CL 95%(fb) (exp.)

400 317 36 29.1 -7% +8% 31.1 -8.1%+6.0% 64 45±15
500 399 12 11.7 -9% +9% 27.1 -5.6%+6.6% 34 34±11
600 481 5 5.5 -11%+11% 25.1 -5.2%+6.3% 25 27±9
650 514 3 4.1 -10%+12% 23.6 -6.0%+7.1% 21 26±9
700 566 1 2.8 -13%+12% 21.9 -6.2%+7.4% 17 25±8
750 588 1 2.3 -12%+16% 22.1 -6.7%+8.0% 17 23±8
800 618 1 1.9 -13%+14% 20.5 -7.0%+7.9% 19 24±8
850 643 1 1.6 -15%+15% 20.4 -7.2%+8.2% 19 23±8
900 669 1 1.3 -14%+12% 18.3 -7.4%+8.4% 22 25±8
1000 718 1 1.0 -13%+13% 14.8 -4.7%+6.6% 28 28±10

Table A.1: Summary of results for Standard Model-like Z ′.
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Figure A.3: 95% credibility limit on Standard Model-like Z ′ cross-section as a function
of the Z ′ mass, and the average expected limit, the systematic uncertainty on the
average expected limit and the systematic + statistical uncertainty. Also shown is
the Standard Model-like NNLO Z ′ cross section times branching ratio and the (LO)
Littlest Higgs Z ′ cross section times branching ratio for cot θ = 1.




