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The results summarized in this report are based on CMS public measurements performed on
the 13 TeV 2015 and early 2016 proton-proton data sets, projected to larger data sets of 300 and
3000 fb�1 assuming

p
s = 13 TeV, for the European Committee for Future Accelerators (ECFA)

2016 workshop.

The pileup conditions at the HL-LHC will be far more challenging than those faced in current
analyses. In addition, there is the effect of radiation damage on the CMS detector, especially
the endcaps. A series of upgrades are planned to reduce these two effects, but degradation in
analysis performance is possible.

In order to summarize the future physics potential of the CMS detector at the HL-LHC, the
projections are presented under different scenarios assumed for the size of systematic uncer-
tainties, which are expected to bracket a realistic extrapolation. The baseline scenarios assume
that the CMS upgrades will provide the same level of detector and trigger performance as in
the 2015/2016 data taking period [4]. The incorporation of the performance of the upgraded
detectors and the effect of higher pileup conditions are labeled with a + sign:

• ECFA S1 : All systematic uncertainties are kept constant with integrated luminosity.
The performance of the CMS detector is assumed to be unchanged with respect to
the reference analysis;

• ECFA S1+ : All systematic uncertainties are kept constant with integrated lumi-
nosity. The effects of higher pileup conditions and detector upgrades on the future
performance of CMS are taken into account [4];

• ECFA S2 : Theoretical uncertainties are scaled down by a factor 1/2, while experi-
mental systematic uncertainties are scaled down by the square root of the integrated
luminosity until they reach a defined lower limit based on estimates of the achiev-
able accuracy with the upgraded detector. The effects of higher pileup conditions
and detector upgrades on the future performance of CMS are not taken into account;

• ECFA S2+ : Theoretical uncertainties scaled down by a factor 1/2, while experi-
mental systematic uncertainties are scaled down by the square root of the integrated
luminosity until they reach a defined lower limit based on estimates of the achiev-
able accuracy with the upgraded detector. The effects of higher pileup conditions
and detector upgrades on the future performance of CMS are taken into account [4].

The incorporation of the performance of the upgraded detectors and the effect of higher pileup
conditions in the ECFA16 S1+ and S2+ scenarios are additions upon the scenarios employed
in [5]. A more detailed explanation of the Snowmass 2013 S1 and S2 scenarios is given in
Section 5.

Systematic uncertainties in triggering, selection, and identification efficiencies for electrons and
muons are expected to be reduced to 1%, and are assumed to be fully correlated between lep-
tons of the same flavour. Hadronic t lepton (th) performance is assumed to be similar to the
current one, and a lower bound of half the current uncertainty in their identification and isola-
tion efficiency is assumed for scenario S2. Uncertainty in the jet energy scale (JES) is expected
to reach the 1% precision for jets with pT > 30 GeV. The missing transverse energy uncertainty
is obtained by propagating the JES uncertainties in its computation. The current missing trans-
verse energy performance is assumed for these projections, thanks to detector improvements
and improved pile-up rejection techniques. Identification for b-tagged jets is expected to im-
prove to achieve a minimum of 1% (2%) uncertainty in the selection efficiency of b (c) quarks,
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