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LHCHWG plans
21st Workshop of the LHC Higgs Working Group
4th–6th December 2024, CERN



Organisational aspects

Only registered participants can access Zoom connection details.

Use the (permanent) Mattermost channels (moderated by the WG 
conveners) to continue discussions: 

▷ WG1
▷ WG2
▷ WG3
▷ WG4
▷ Cross-topic
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https://mattermost.web.cern.ch/lhc-higgs-wg/channels/wg1-higgs-xsbr
https://mattermost.web.cern.ch/lhc-higgs-wg/channels/wg2-higgs-properties
https://mattermost.web.cern.ch/lhc-higgs-wg/channels/wg3-bsm-higgs
https://mattermost.web.cern.ch/lhc-higgs-wg/channels/wg4-cross-group
https://mattermost.web.cern.ch/lhc-higgs-wg/channels/cross-topic
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Getting around

Conference room 
6/R-012 (map) 

Parallel WG3 

Building 40

40/S2-A01 (map) 
Parallel WG1

40/S2-C01 (map) 
Parallel WG2

IT Amphitheater 31/3-
004 (map)

Plenaries Wed & Thurs, 
Parallel WG4

Main Entrance B

CERN Hostel

Restaurant 2

TH Conference Room 
4/3-006 (map)

Plenaries Friday

Restaurant 1

https://maps.cern.ch/?n=%5B%276/R-012%27%5D
https://maps.cern.ch/mapsearch/mapsearch.htm?n=%5B%2740/S2-A01%27%5D
https://maps.cern.ch/mapsearch/mapsearch.htm?n=%5B%2740/S2-C01%27%5D
https://maps.cern.ch/?xmin=2492308.17&ymin=1120985.38&xmax=2492706.37&ymax=1121193.87&basemap=plan&mode=2D
https://maps.cern.ch/?xmin=2492977.15&ymin=1120797.09&xmax=2493616.86&ymax=1121132.04&basemap=plan&mode=2D
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Getting around

Conference room 
6/R-012 (map) 

Parallel WG3

Building 40

40/S2-A01 (map) 
Parallel WG1

40/S2-C01 (map) 
Parallel WG2

IT Amphitheater 31/3-
004 (map)

Plenaries Wed & Thurs, 
Parallel WG4

Main Entrance B

CERN Hostel

Restaurant 2

TH Conference Room 
4/3-006 (map)

Plenaries Friday

Restaurant 1

CERN shuttle 

Circuit 1 - Meyrin site (link)

Connects key locations 
(auditoriums,  restaurants, main 
building & hostels, entrances)

https://maps.cern.ch/?n=%5B%276/R-012%27%5D
https://maps.cern.ch/mapsearch/mapsearch.htm?n=%5B%2740/S2-A01%27%5D
https://maps.cern.ch/mapsearch/mapsearch.htm?n=%5B%2740/S2-C01%27%5D
https://maps.cern.ch/?xmin=2492308.17&ymin=1120985.38&xmax=2492706.37&ymax=1121193.87&basemap=plan&mode=2D
https://maps.cern.ch/?xmin=2492977.15&ymin=1120797.09&xmax=2493616.86&ymax=1121132.04&basemap=plan&mode=2D
https://sce-dep.web.cern.ch/node/351


CERN Campus App

● CERN app provides interactive map for 
finding your way around site.

● Also:
○ Restaurant menus, opening times and 

occupancy levels, as well as a full list of 
on-site food options

○ Emergency notifications to receive alerts 
and updates regarding safety and security

○ SOS button to call CERN’s emergency 
number 74444

○ CERN phonebook
○ News and other general information.



Workshop dinner
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Where:  Cave Valaisanne

When:  Thursday, 19:30

Link to map
Directions: Tram 18 till stop ” Place de Neuve”

+ 3 minutes walk

About 40 minutes
from CERN

https://www.google.com/maps/place/Cave+Valaisanne+Chalet+Suisse/@46.200944,6.1382581,17z/data=!4m6!3m5!1s0x478c652a76d568ad:0x7c572629fd343053!8m2!3d46.200944!4d6.140833!16s%2Fg%2F1wfvlkbf?entry=ttu&g_ep=EgoyMDI0MDkwNC4wIKXMDSoASAFQAw%3D%3D


Workshop dinner

The set menu (55 CHF) includes:
▷ Welcome drink
▷ Salad
▷ Traditional Swiss fondue or rice with vegetables (dairy-free option)
▷ Ice cream scoop
▷ Soft drinks or white wine
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https://drive.google.com/file/d/1R5sgKReVQjudTShLo_Nr2S81Xl6Mxfrn/view?usp=sharing


WiFi network
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Follow instructions on: 
https://information-
technology.web.cern.ch/help/visit
ors

Use “eduroam” network (provided 
by your home institution) or 
“CERN-Visitors” network.

If you have a CERN computing 
account, register your devices 
here. 

https://information-technology.web.cern.ch/help/visitors
http://cern.ch/register


Code of conduct

We follow the CERN Code of Conduct:

▷ Abstain from and actively discourage all forms of harassment as well as verbal, non-verbal, 
written, or physical abuse.  

▷ Sexual language and imagery, sexist, racist, or otherwise exclusionary jokes are not 
appropriate.

▷ Everyone is welcome, regardless of gender, sexual orientation, gender identity, culture, 
physical ability, ethnicity, appearance, nationality, age, education, or religious background.  

▷ Questions are welcome, and should be asked and answered respectfully.  We want all 
participants to be able to express their opinions freely.

We ask that all workshop participants follow these principles in order to have an enjoyable and 
productive workshop!  Please reach out to any member of the steering committee if you 
experience problems or have any concerns.

9

https://cds.cern.ch/record/2240689/files/BrochureCodeofConductEN.pdf?


New in LHC Higgs WG: LHCb representation

▷ Higgs physics at LHCb: 
○ Main limits: reduced acceptance with respect to ATLAS and CMS, lower 

luminosity 
○ Strong assets: excellent vertex reconstruction system (b- & c- tagging, displaced 

vertex searches), complementary phase space (forward coverage, low pT)

▷ Expressed interest in participating to LHCHWG activities:
○ Interest in WG3: Searches for light Higgs bosons, LFV Higgs decays, Exotic Higgs 

decays which can be reinterpreted in (N)MSSM or extended Higgs sectors. 
○ Also interest in WG1: specially with H→cc (and H→bb).

▷ Presentation about the LHCb Higgs results, plans and interests: next talk!
▷ News on increased LHCb representation coming soon (details under discussion         

with LHCHWG conveners and LHCb Physics Coordinators)
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New in LHC Higgs WG: HHH subgroup

▷ HHH subgroup created within WG4
○ Created because of the growing interest around triple Higgs final states
○ Three conveners:

■ Theory: Benjamin Fuks (Sorbonne Université, Paris, France)
■ ATLAS: Bill Balunas (University of Cambridge, UK)
■ CMS: Greg Landsberg (Brown University, Providence, USA)

Welcome!

○ Several presentations related to this topic in the WG4 parallel session
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SciPost “Physics Community Reports”

Recognition for work within the LHC Higgs WG

▷ Being active in a working group, in particular being convener, 
involves a considerable time investment, therefore it is important 
that these efforts are rewarded

▷ For theorists, the “reward” is publications and citations, however the 
outcome of HWG work does not always meet the criteria of a 
journal publication (e.g. code comparisons, recommendations, etc, 
rather than “new results”)
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SciPost “Physics Community Reports”

Reminder: SciPost created a new branch about a year ago:

“Physics Community Reports” https://scipost.org/SciPostPhysCommunityRep/about

Refereeing criteria are adapted to the purpose, at least one of the following should be 
fulfilled (in addition to the general acceptance criteria)
● Provide a novel and synergetic link between different research areas.
● Present a step forward on a previously identified research stumbling block.
● Fill in a gap concerning reference results or benchmarks in a particular research 

direction, with clear potential for multi-pronged follow-up work.

Expect most LHC Higgs WG reports to be submitted to Physics Community Reports in 
the future. 
Some submissions already: link, one from the group “EFT descriptions of Higgs boson 
pair production” (LHCHXSWG-2022-004) 13

https://scipost.org/SciPostPhysCommunityRep/about
https://scipost.org/journals/publications?journal=SciPost+Physics+Community+Reports&orderby=date&page=


Towards LHCHWG Report 5

▷ Four Yellow Reports produced by the LHC Higgs WG over its lifetime:
○ "Inclusive Observables" [CERN-2011- 002]
○ "Differential Distributions" [CERN-2012-002]
○ "Higgs Properties" [CERN-2013-004]
○ "Deciphering the Nature of the Higgs Sector" [CERN-2017-002]

▷ HL-LHC data-taking will start in 2030.  Aim to collect 1000 fb-1 data 
during Run 4 (2030–2033).  
○ What can we achieve with this dataset?  
○ What recommendations are needed for analyses?
○ Plan to collect this information in a new Report 5 
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https://cds.cern.ch/record/1318996
https://cds.cern.ch/record/1416519
https://cds.cern.ch/record/1559921
https://cds.cern.ch/record/2227475


Towards LHCHWG Report 5

▷ Not a monolithic document, but rather a collection of many separate reports to 
be published in a dedicated SciPost Physics Community Reports volume.

▷ Focus on Run 4 of HL-LHC (1000 fb-1) and include Run 3 results as far as available.

▷ Time scale starting in 2025 for identified high priority topics, timescales for 
contributions do not need to be exactly aligned.

▷ Initial brainstorming for experimental wishlist with ATLAS and CMS Higgs 
convenors in July 2023.

▷ Brainstorming has continued within the WGs since then, with identified high priority 
topics. Some of them will be presented in the lightning session on Friday.
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● Outcome of the brainstorming: a Report5 wishlist 
● High priority topics:

○ WG1:
○ Updated cross-section predictions for all Higgs boson production modes
○ Impact of N3LO PDF on cross-sections (in particular on ggF) 
○ Differential and parton shower study of VBF signal / harmonizing fiducial definitions.
○ ggF contribution in VBF phase-space 
○ Differential NLO for ggZH, include differential K-Factors in PowHeg
○ ttH NNLO cross-section update and comparisons among resummation schemes at NNLL
○ Off-shell: Parton shower and jet merging benchmarking study
○ BR: Include the Dalitz decays in HDECAY 

More details about plans for Report 5
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● High priority topics, continued:

○ WG2:
■ CP violation activities: dictionary note for parameterisation, kappa, SMEFT, etc…
■ STXS & CP violation for ttH
■ Possible benchmark code for BSM models targeted towards CPV 
■ Recommendation for ATLAS + CMS full-likelihood publications

○ WG3: 
■ Scans in the NMSSM at highest precision 
■ Update on MSSM cross sections for extended mass grid with new PDF recommendations
■ Higgs pT reweighting for MSSM benchmarks  

○ WG4: 
■ Cross sections recommendations for all main HH production modes for SM as well as for 

anomalous couplings, i.e. kλ and k2V

■ Higher order corrections on ggHH cross section
■ Recommendations for theory uncertainties on ggHH cross section

More details about plans for Report 5
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● Join work on high-priority topics starting now 

● Opportunity to publish in SciPost, especially for junior theorists

● Editors for high-priority contributions to be announced very soon,

will organise work in small groups

● For now, please contact WG conveners if interested in contributing

● June 2025: target for submission to arXiv + SciPost Physics Community Reports 

● Later contributions on lower-priority topics also welcome

18

LHCHWG Report 5: next steps



Conveners changes in 2024

○ PDF: Emanuele Nocera (incoming), Maria Ubiali (outgoing) -- TH
○ WG1:

■ VBF: Soumya Mukherjee (incoming), Gaetano Barone (outgoing) -- CMS
■ ttH: Judith Katzy (incoming), Josh McFayden (outgoing) -- CMS

Davide Valsecchi (incoming),  Valeria Botta (outgoing) -- ATLAS
■ Offshell: Eleni Vryonidou (incoming), Ennio Salvioni (outgoing)  -- TH 

Call ongoing to replace Eleni who is joining the SC    
○ WG2: 

■ Pier Paolo Giardino (incoming), Ken Mimasu (outgoing) -- TH
■ Hongtao Yang (incoming),  Sarah Heim (outgoing) – ATLAS, early 2025

Welcome to incoming conveners and thanks to outgoing ones for 
their work in the group!

19



Conveners changes in 2024

○ WG3:
■ Tatjana Lenz (incoming), Chris Hayes (outgoing) -- ATLAS
■ Samuel Homiller (incoming),  Shufang Su (outgoing) -- TH
■ Rui Santos (incoming), Brian Shuve (outgoing) -- TH
■ Extended H sector:

● Alexandra Carvalho,  Khawla Jaffel (incoming), Mariarosaria d'Alfonso, Santeri 
Laurila (outgoing) -- CMS

■ Exotic Higgs decays:
● Fengwangdong Zhang (incoming),  Alexis Kalogeropoulos (outgoing) -- CMS

○ WG4:
■ Arantxa Ruiz Martinez (incoming),  Stefano Manzoni (outgoing) -- ATLAS
■ Ludovic Scyboz (incoming), Javier Mazzitelli (outgoing) -- TH

Welcome to incoming conveners and thanks to outgoing ones for 
their work in the group!
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Changes in the SC

21

Stefania Gori (outgoing), UCSC 
Gudrun Heinrich (outgoing), KIT
Eleni Vryonidou (incoming), Manchester

Welcome and thanks !



Enjoy the workshop!
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Back Up
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Other topics:

● Section on PDF uncertainties.
● Recommendations for parton showers, hadronization.

● WG1:
○ Update boosted Higgs study - EW corrections, top mass scheme uncertainty, 13.6 TeV, 

larger pt range, PDFs.
○ Monte Carlo uncertainties in ttW/ttH 
○ Study of top Yukawa and interplay between tWH and interferences 
○ Review of the state-of-the-art for SMEFT operators in the context of off-shell measurements
○ H→ccbar, Higgs decays to mesons (J/Psi + gamma, J/Psi + J/Psi, …)
○ NNLOPS
○ ttX and role as backgrounds for Higgs, V + HF, single Higgs + HF as backgrounds for HH.

More details about plans for Report 5
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● WG2: 
○ STXS, EFT interpretations - work out granularity that is needed for Run 4 
○ Interpretations in HEFT (e.g. ttH vs ttHH, with eye to combining with HH)
○ High precision for EFTs (SMEFT with higher orders): full NLO QCD, progress in NLO EWK
○ Library of models to have a uniform starting point for ATLAS/CMS/theory: summary of latest 

tools & features, SMEFT: summary of latest sensitivity to establish benchmarks
● WG3:

○ Interference SM-BSM 
○ Synthesize/update work on MSSM, NMSSM and Co benchmarks
○ Exotic Higgs decays to DM, LLPs, ALPs, Dark showers from exotic Higgs decays
○ Updated projections from ATLAS/CMS for BSM Higgs, Impact of ATLAS and CMS detector 

upgrades on extending coverage of exotic Higgs decays 

More details about plans for Report 5
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● WG4:
○ HHH: cross-sections (SM and anomalous λ3 and λ4), resonant benchmarks with enhanced HHH 

production 
○ HEFT/SMEFT: Kinematic benchmarks for SMEFT, EFT operators affecting HH production modes 

besides ggF (ttHH, VHH), Recommendations for H+HH combination
○ HHH production: SM cross section, cross sections for anomalous λ3 and λ4, define resonant 

benchmarks with enhanced HHH production 
○ Resonant HH: benchmarks for spin-0 HH, YH and YY including interference with non-resonant HH, 

and branching ratios to SM particles,  EWK corrections to trilinear Higgs self-coupling on resonant 
production, SMEFT approach vs full calculation in extended Higgs sector scenario

● Cross-topic:
○ EFTs: combination of high precision SM predictions with lower order BSM tools
○ Benchmarks for BSM models/EFTs

More details about plans for Report 5
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Other ways of recognition

▷ Theorists becoming associate members of experimental collaborations:
○ ATLAS: Formal schemes for association exist.  Depending on scheme 

and contributions, co-authorship of papers/PUB notes.
○ CMS: Decision on a case-by-case basis.

▷ Theorists being acknowledged in experimental papers (considered to be of 
low impact).

▷ Recommendation letters from TAC/SC/WG conveners: already common 
practice.

▷ Invitations to speak at collaboration meetings.

27


