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HL-LHC
• 14 TeV
• 7x1034 cm-2s-1
• 3000 fb-1
CMS Phase 2 Upgrade
- maintain and possibly
enhance the excellent
performance in HL-LHC
environment
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How is the projection done
•

Typically based on CMS 2016 data analyses (36 fb-1):

•

Scale the expected yields for the signal and the background processes, taking into
account changes in luminosity, energy, acceptance, efficiencies
200 pile-up is simulated
The performance of lepton and jet identification is estimated using full simulation and
Delphes simulation
•

•

•

Common treatment of uncertainties:

•

Statistical uncertainties of data are scaled by 1/√L (L is integrated luminosity), while
those of simulation are assumed 0
• Theoretical uncertainties halved
• Method uncertainties unchanged
• Detector driven uncertainties unchanged
• Luminosity uncertainty 1%
Only selected topics on top physics and di-boson are discussed in this talk
•
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CMS-FTR-18-015

Diﬀerential top quark pair cross section
•

•

Precision measurements of top quark properties
present an important test of the SM
• Heavy; decays before hadronization
Projection of differential top quark pair cross section is
done in the lepton+jets channels, in which the top
quark pair can be resolved

Significant
reduction of
uncertainties with
respect to present
results, especially
at the tails
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CMS-FTR-18-015

PDF constraints from diﬀerential cross sections
The relative parton
uncertainties of the orignal
and profiled CT14 PDF set
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•

Double-differential
cross section, M(tt) vs |
y(tt)| is used

•

Particularly sensitive to
the gluon distribution

CMS-FTR-18-004

FCNC in single top production
•

Absent at tree level and highly
suppressed at higher orders

•

Can be enhanced in various BSM

•

MVA based QCD multi-jet
reduction

•

Final limit set on BNN output

•

Will allow to improve the
current limits by an order of
magnitude
Representative tqg FCNC diagrams
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CMS-FTR-16-006

Top quark mass
•
•

Good
reconstruction
even at 200
pile-up

CMS

t

•

An important free parameter of SM
Most analyses today are already limited by
systematics
The standard l+jets method is expected to
yield an ultimate precision below 200 MeV
The J/Psi method will profit a lot from large
statistics, reaching an precision of 600 MeV
• the muons from J/Psi are of relatively
low pT, the trigger of which 19.7
benefits
fb-1 (8 TeV)
from the improved Phase 2 muon trigger

Total uncertainty on m [GeV]

•

The mass of the lepton+J/psi
system is used to infer m(t)
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CMS-FTR-18-031

Four top
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•

Rare, complex SM process, large sensitivity to new physics

•

Studied in same sign leptons or >=3 leptons channels

•

Systematics dominant

•

The uncertainty on measured cross section will be of order of 18-28%

CMS-FTR-18-005

Same sign WW scattering
Δɸ between the
2 leading jets
•
•
•
•

VBS remains largely unexplored experimentally
Strong cancellation in SM of terms from Higgs
boson exchange, TGC and QGC
Precision at high scales will provide strong
sensitivity to new physics
Distinct forward jets signature
• Will benefit from the improvement of jet ID
in the future endcap calorimeter (HGCAL)

Longitudinal scattering observation
significance approaches 3 sigma
9

CMS-FTR-18-014, CMS-FTR-18-038

VBS WZ, ZZ
Studied in leptonic decay channels
The projected uncertainties in the EWK WZ or ZZ cross sections are <10%
The longitudinal gauge bosons are dominantly produced in the forward region
• The foreseen detector coverage extension leads to ~10% improvement in sensitivity

•
•
•

Measurements of longitudinal components
will require improved analysis techniques,
combining with additional decay channels, or
combining with ATLAS results
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The role of theoretical predictions
•

Systematics dominant in many analyses
•

•

QCD NLO is typically not enough to match HL-LHC experimental
precision
•

•

Uncertainty on QCD scale choice is a major one almost everywhere

High precision predictions are crucial to interpret tension between
data and theory

EW corrections become more important
•

Especially in the tails of diboson production, etc
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Summary
•

HL-LHC provides a unique opportunity to study rare SM processes
•

Rich top quark physics program as a top factory

•

Access to the nature of EWSB via EW VV study, especially the longitudinal polarized
final states

•

CMS Phase 2 upgrade is under way to fully explore the physics potential
of HL-LHC

•

Improved analysis techniques will emerge as data accumulate

•

Need to improve understanding of systematics and their interplay
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BACK-UP
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