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Outline
u Ongoing activities
u Planning towards report
u 3rd ECFA Workshop



3

Ongoing activities

u Organised in three WGs
WG1: Physics Programme
WG2: Physics Analysis Methods
WG3: Detector Technologies 

u Highly active topical groups

WG1 SRCH
 15 Mar 2024    EXscalar - focus topic planning meeting 
 29 Apr 2024    ECFA Focus topic: LLPs - round table
 29 May 2024   EXscalar - focus topic working meeting

WG1-PREC
 22 Mar 2024    MiniWorkshop : Two-fermion physics 
 07 May 2024    W MASS expert team: discussion and kick-off of report
 08 May 2024    LUMI expert team: discussion and kick-off of report
 15 May 2024    BCFRAG expert team: discussion and kick-off of report
 13 Jun 2024     TwoF expert team: discussion and kick-off of report

WG1-HTE
  18 Mar 2024    e+e- to ZH angular measurements 
  18 Jun 2024    e+e- to ZH angular measurements

WG1-FLAV
  17-18 Apr 2024    Flavour mini-workshop

WG1-GLOB
  09 Feb 2024    Focus topic meeting - ttbar threshold 
  28 Feb 2024    Focus topic meeting - ttbar threshold
  17 Apr 2024    Focus topic meeting - ttbar threshold
  15 May 2024   Mini-workshop on Higgs self-coupling focus topic
  25 Jun 2024    Mini-workshop on WWdiff focus topic

WG2
    02 Jul 2024    Focus Meeting: Technical Benchmarks

Working meetings so far in 2024:

Indico category:
https://indico.cern.ch/category/14055/ 

https://indico.cern.ch/category/14055/
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Focus Topics
u Much of the current activity is centred around 14 focus topics 

Reminder:
u The focus topics are intended:

       (1) to bring people across projects to work *together* (i.e. even more than “coherently”)
       (2) to bring attention to areas where analyses and analysis tools can be developed cooperatively 
            for the mutual benefit of all projects
       (3) to provide a clear entry point and concrete studies to attract people to join the e+e– effort

Focus Topics description/definition 
document appeared on arXiv in 
January:
https://arxiv.org/abs/2401.07564 
Huge effort from expert teams & 
conveners   [listed in backup]

  – 50 pages + references
 – 108 authors

https://arxiv.org/abs/2401.07564
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Focus Topics

u Topics sample the physics 
landscape (not exhaustively!)

https://gitlab.in2p3.fr/ecfa-study/ECFA-
HiggsTopEW-Factories/-/wikis/FocusTopics

in2p3 gitlab chosen for straightforward 
access via eduGain (can use institutional 
login; does not require full CERN account)  

https://gitlab.in2p3.fr/ecfa-study/ECFA-HiggsTopEW-Factories/-/wikis/FocusTopics
https://gitlab.in2p3.fr/ecfa-study/ECFA-HiggsTopEW-Factories/-/wikis/FocusTopics
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u Example focus topic description: Theoretical, pheno & MC generator targets
Target physics observables
Target analysis techniques
Target methods to be developed
Target detector performance aspects
Generation & simulation needs
Existing tools / examples
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Example status:  H->ss
u Topic has been gathering increasing interest and crosses all 3 WGs:  

physics sensitivity, algorithm development, & detector design optimisation 

For Snowmass, ~only ILD-based studies 
were complete from RICH to PID to analysis; 
now studies at FCC and CEPC evolved from 
tagger-only to include analysis and RICH

Example active points:
❖ fragmentation models – changing at generation level in Pythia 8 to assess sensitivity
❖ PID reco:  adding dN/dx plot to the combination (PID vs p) so that a comparison can 
be made with the RICH performance –> update ILD studies with reconstructed PID
❖ RICH: detector designs are evolving into full Geant 4 simulation now, and first H->ss 
events are being run through –> analyse how this impacts Particle Flow performance
   – for detector design options considering tradeoff of cooling and material
   –> important study as it motivates addition of new detector systems

Clear strong benefit from cross-project collaboration.  
Not all studies will be complete by ESPPU, but some important updates for report  

Just a few examples to illustrate 
joined work – for the full picture 
come to the workshop!
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Example status:  Higgs self-coupling
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Just a few examples 
to illustrate joined 
work – for the full 
picture come to the 
workshop!

ECFA study brings all contributors together
Projections from ESPPU 2020 will be updated

u Critical parameter; progress in single- and double-Higgs approaches

Single-Higgs; issue is separating l from other new physics;
advances on:
❖ Potential on using differential cross-sections or splitting 
data-taking in different √s around 240GeV to separate from 
other contributions to kZ
❖ Fully accounting for LHC input on top-Yukawa yt
❖ New theoretical calcns. on 4-fermion couplings e.g. Ceett

Double-Higgs; main question is how to improve 
experimental analysis; ongoing efforts on 
❖ jet clustering
❖ flavour tagging
❖ advanced analysis
as well as sensitivity under non-SM scenarios

From ESPPU 2020– sensitivity to SM l
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Example status:  Top physics

u Threshold scan for top properties

Example active points:
❖ Recent studies to optimize scan parameters 
❖ Discussion of machine aspects and luminosity spectra 
    (inputs from FCCee/CEPC/ILC/CLIC/C3 spectra)
❖ Assessment of dominant theory uncertainties (Qqthreshold)
❖ New study of experimental uncertainties
    (demonstrate efficient and clean selection independent of mass and √s)

Specific studies underway by several groups: 
❖ Update collider operation scenarios
❖ Study interplay with the Higgs/EW sector
❖ Re-evaluate anomalous top coupling sensitivities at circular colliders
❖ Provide inputs on top operators to Higgs self-coupling study 
❖ Connect with interesting new work on entangled top quark pairs & role in SMEFT ?

New FCC-ee simulated samples strongly benefited from collaborative work
Should have significant new elements on properties and couplings for report

u Top couplings

Just a few examples to illustrate 
joined work – for the full picture 
come to the workshop!
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Tools development – Flavour Tagging

u Flavour tagging
Expertise shared and developed in common tools/framework

Just one example:
CEPC study [ https://arxiv.org/pdf/2309.13231 ] comparing: 
  (1) LCFIplus [extensively used for ILC and CLIC, and now also for FCC-ee]
       and ParticleNet [more recent, GNN-based] 
  (2) effect of vertex detector optimisations 

Statistical certainty 
on measurement

Effects of detector 
parameters on 

LCFIPlus performance

Collaboration facilitated 
by ECFA common study, 
and results inform other 
proto-collaborations’ 
detector optimisations 
and ongoing flavour 
tagging improvements

Just a few examples 
to illustrate joined 
work – for the full 
picture come to the 
workshop!

https://arxiv.org/pdf/2309.13231
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Tools development – Technical Benchmarks
u Technical Benchmarking Project

led by  Alan Price  (Jagiellonian University, Krakow)

e+e– studies have long lifetime; MCs go through many changes
     –> need benchmarks / standard candles for comparison/validation
Goal: provide a framework to perform technical tests of MC 
generators for all possible future Higgs factories
❖ Identify possible deviations between generators
     –> lead to discussions with WG1 and generator authors

Included so far:

❖ Babayaga (Latest)
❖ KKMC (v5 cpp release)
❖ Madgraph (3.5.4)
❖ Sherpa (2.2.15)
❖ Whizard (3.1.4)

Very valuable new tool for community, 
with strong engagement from MC generator authors

Dedicated python package developed, 
using common tools Key4hep and EDM4hep,
considering:
 various processes: 
     2-fermion, ZH, WW, tt, gg
 various setups: 
     ISR / no ISR; simple fiducial cuts; several √s
 various kinematic distributions

Example cross-sections
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Report Planning
u Synoptic outline of the physics case and the ECFA study activities,

drawing particular attention to the joined work, cross-concept and cross-WG
   – self-contained and reasonably comprehensive
   – but not ab initio and not extensively repeating material from previous reports
   – and concise enough that it's a document that people actually want to read

u Hope many activities will have individual notes/papers –> really encourage this
    -> plan is largely to summarise and reference them

u Physics analysis tools and detector technologies sections will sit alongside physics 
topics, cross-referencing where closely linked

Timeline
u The Strategy acceleration has removed significant real working time from the study

  – this is a problem:  hard to attract new people; some studies will not be complete
u October ECFA workshop is deadline to present new material that should receive full 

consideration for inclusion (and authors will be asked for 1-2 page summary & plots)
u Intensive writing straight after October workshop
u Draft complete mid-December 2024
u Circulate to community, R-ECFA & IAC until ~end January 2025
u Finalize by early March 2025
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Proposed Structure

u Sections:
Introduction
Common Developments
Developments in Higgs Physics
Developments in Electroweak Physics & QCD
Developments in Top Physics
Global Interpretations
Direct Searches for New Particles
Flavour
New Detector Technologies
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Proposed Structure
u Will concentrate on recent material, given in 

context of longer-term studies

u Scope of physics content of report goes well 
beyond Focus Topics; depends on area
    Example: Searches

u Detailed structure of each chapter currently lies with topical conveners; 
next stage is to assign coordinating names to subsections
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https://indico.in2p3.fr/event/32629/overview

Aim for real ‘working workshop’ as with previous editions
Registration & abstract submission OPEN
   – abstract submission deadline for talks, 15th July
   – abstract submission deadline for posters, September
Early registration deadline end July
ECRs who submit poster get reduced registration fee
(Students also get reduced registration fee)

3rd ECFA Workshop on Higgs/Top/EWK factories

https://indico.in2p3.fr/event/32629/overview
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Backup
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Focus Topics Expert Teams
u Focus topic definitions have been developed by ‘expert teams’ from across projects, 
driven by the WG1 coordinators & conveners (next slide)
u Note: expert team members participating as ‘consultants’ – not necessarily active in topics 
at the moment!

Expert Teams
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WG1-PREC (Precision in theory & experiment):
Ayres Freitas (Pittsburgh), Paolo Azzurri (Pisa), 
Adrian Irles (Valencia), Andreas Meyer (DESY)
   ecfa-whf-wg1-prec-conveners@cern.ch

WG1-GLOB (Global interpretations in (SM)EFT and UV complete models):
Sven Heinemeyer (IFCA/IFT), Alexander Grohsjean (DESY), 
Junping Tian (Tokyo), Marcel Vos (Valencia), Jorge de Blas (Granada)
   ecfa-whf-wg1-glob-conveners@cern.ch

WG1-HTE (TOP-HIGGS-EW and connection with LHC):
Chris Hays (Oxford), Karsten Koeneke (Freiburg), 
Fabio Maltoni (Louvain)
   ecfa-whf-wg1-hte-conveners@cern.ch

WG1-FLAV (Heavy Flavours):
David Marzocca (Trieste), Stephane Monteil (Clermont Ferrand), 
Pablo Goldenzweig (KIT)
   ecfa-whf-wg1-flav-conveners@cern.ch

WG1-SRCH (Feebly interacting particles, direct low mass searches):
Roberto Franceschini (Rome III), Rebeca Gonzalez (Uppsala), 
Filip Zarnecki (Warsaw)
   ecfa-whf-wg1-srch-conveners@cern.ch

WG1 activity area conveners:

Coordinators and conveners
u WG1:  Physics programme conveners Fabio Maltoni, Jenny List, Jorge de Blas, Patrick Koppenburg
u WG2:  Physics analysis methods conveners Patrizia Azzi, Fulvio Piccinini, Dirk Zerwas
u WG3:  Detector technologies conveners Felix Sefkow, Mary Cruz Fouz, Giovanni Marchiori
u study chief editors  Aidan Robson, Christos Leonidopoulos 


