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HL/HE-LHC YR
• YR Motivations: 

• Prepare a synthesis of current status of the HL-LHC physics program. Reappraise 
projections made for ECFA 2014, perform new analyses, complete partial analyses and 
combine to provide the most complete picture.


• Harmonise results between LHC experiments and projections from the TH community.


• Synthesis of projections for HE-LHC.


• Gather and discuss new ideas from the community and reappraise prospects in the light of 
increased precision in SM measurements with the much larger data sample. 


• Produce a YR for the European Strategy group by EOY 2018.


• Goal of the workshop: 

• Review the progress in each section (in particular survey the HE projections). 


• Collect and discuss all areas where choices are needed.


• Organise integration of experimental results.


• Liaise between all participants to ensure a good communication between authors. 



Subscriptions 
hllhc-wg2@cern.ch

• 178 Subscribers. 


• If you have not done it yet, please subscribe!


• e-groups for each main section will be assigned shortly (see 
discussion of writing of the manuscript).


• This will constitute our draft author list. Please do not hesitate 
to check the list at:


mailto:hllhc-wg2@cern.ch


Timeline and Milestones
• October CERN workshop


• April 4-6: HL/HE-LHC Workshop at Fermilab (w/ BSM-WG3 and Flavor-WG4)


• May-June 18: Restricted WG2 meetings (Exp and HH).


• June 18, HL/HE-LHC Workshop: YR Protodraft ready.


• July-October: Exp. input and preparation of combinations (ATLAS and 
ATLAS-CMS).


• October: Exp notes ready.


• December 18, documents submission to European Strategy. 


• Early 2019: Completion of YR.



Submission 

Cover page: Title, Abstract and Authors,

Executive summary (10 pages)

Full YR will not be formally submitted to 
the European Strategy

December 18, 2018

This means that conclusions of the YR 
effort should be finalised by then.



TH Signal Model Scenarios: Collaboration 
with LHC Higgs XS Working Group

• First meeting with LHC Higgs XS WG Steering this week. 
Foresee common meetings in the near future.


• Provide cross sections (14 TeV and 27 TeV)


• Decide on TH systematics scenarii for HL/HE-LHC (taking into 
account, as accurately as possible future TH developments)


• Give scenarios for TH uncertainties, including scale variations, 
PDFs and strong coupling constant. 


• At most: one baseline scenario (current uncertainties) and one 
optimistic (with an imaginable reduction of the uncertainties).



Experimental Systematic 
Uncertainties Scenarios

• Two WG2 meetings devoted to discussions on experimental systematic 
uncertainties and background modelling scenarios. Conclusions will be discussed 
during the meeting and in dedicated talk in Plenary.


• General modus operandi agreed upon (goal is to be accurate not reach 
necessarily extreme precision), based as much as possible on the knowledge 
gathered from most recent analyses.


• Extrapolation of latest Run 2 analyses in luminosity.


• Extrapolation at higher energies (14, 15 and 27 TeV).


• Making generic assumptions on performance (accounted for in form factors, 
e.g. efficiency or rejection corrections), folding in the different detectors and the 
higher PU (tricky exercise!)


• Making assumptions on evolution of systematic uncertainties on similar basis.



Specific HE Matters

• HE running scenario given (27 TeV and 15 ab-1) - however 
detector not specified. 


• Experiments will attempt very basic extrapolations (in energy 
and luminosity - without fancy corrections for high foreseen PU 
of ~800 and different detector performance) for very few 
analyses (e.g. HH).


• Projections will rely mostly on TH community. 


• This has to be organised within sections, please ensure to 
survey the status of HE projections.



YR Outline
• Outline available at the following location: 


https://twiki.cern.ch/twiki/bin/view/LHCPhysics/HLHEWG2


• YR editing organised: with editors for specific sections and sub sections.


• E-groups created for each section.

• Overall YR will be centralised 
using Overleaf.


• We will send shortly individual 
templates for each section.


• E-groups will be created for 
each section.  



YR Editing
2. Precision Higgs physics 

Editors - CMS: Predrag Milenovic, ATLAS: Michael Duehrssen-Deblin, Theo: Simone Alioli


3. Di-Higgs production and Higgs self couplings 
Editors - CMS: Luca Cadamuro, ATLAS: David Wardrope , Theo: Marc Riembau


4. Other high energy probes 

Editors - Theo: Francesco Riva


5. The higgs boson mass and width 

Editors - CMS: Meng Xiao


6. Invisible decays of the Higgs boson 

Editors - CMS: AnneMarie Magnan, ATLAS: Benjamin Nachman


7. Higgs flavor and rare decays (common with WG4) 

Editors - LHCb: Lorenzo Sestini , CMS: Alexander Schmidt, ATLAS: Kostas Nikopoulos , Theo: Yotam Soreq


8. Global view of Higgs couplings at the HL/HE-LHC 

Editors - CMS: Andrew Gilbert, ATLAS: Roberto Di Nardo and Hongtao Yang , Theo: Chris Murphy 


9. BSM Higgs 

Editors - CMS: Martin Flechl, ATLAS: Lei Zhang, LHCb: Martino Borsato, Theo: Stefania Gori




Workshop Organisation

• Sessions of the workshop are organised following the structure 
of the outline (session per section).


• Ensure that discussions are focussed on the points needing 
consensus. 


• Goal have a progress report and a synthesis for each session.


• Speakers, please keep allocated times and stimulate discussion!


