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Thank you for this fruitful meeting!
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<H> 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]

o O O O

> HL-LHC data-taking will start in 2030. Aim to collect 1000 fb™ during
Run 4 (2030-2033)
o What can we achieve with this dataset?
o What recommendations are needed for analyses?
o Plan to collect this information in a new Report 5



https://cds.cern.ch/record/1318996
https://cds.cern.ch/record/1416519
https://cds.cern.ch/record/1559921
https://cds.cern.ch/record/2227475

<H> 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™) and include Run 3 results as far as available.

> Timescale 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
conveners in July 2023.

> Brainstorming has continued in WGs since then, with identified high priority topics.
Some of them were presented in lightning session earlier today.



https://indico.cern.ch/event/1389221/sessions/551838/#20241206

Plans for LHCHWG Report 5

e High priority topics identified within WGs:
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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 (properly)



Plans for LHCHWG Report 5

e High priority topics, continued:

o WG2:
m  CPviolation activities: dictionary note for parameterisation, kappa, SMEFT, etc..
m  STXS & CPviolation for ttH
m  Benchmarks for BSM models targeted towards CPV
m  Publication of CMS likelihoods. Guideline on how to use and present statistical models

m  Scansin the NMSSM at Highest Precision

m  Update on MSSM cross sections for extended mass grid with new PDF recommendations

m  Higgs pl reweighting for MSSM benchmarks

o WG4:

m  Cross sections recommendations for all main HH production modes for SM as well as for
anomalous couplings, ie k, and k,,
Higher order corrections to ggHH cross section
Recommendations for theory uncertainties on ggHH cross section



<H> LHCHWG Report 5: next steps

e Join work on high-priority topics starting now

e Opportunity to publish in SciPost, especially for junior theorists

e Editors for high-priority contributions to be announced very soon,
will organise work in small groups

e Fornow, please contact WG conveners if interested in contributing

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

e [ater contributions on lower-priority topics also welcome


https://scipost.org/SciPostPhysCommRep

<H> New in LHCHWG: LHCDb representation

> Higgs physics at LHCb:
o  Main limits: reduced acceptance with respect to ATLAS and CMS, lower luminosity

o  Strong assets: excellent vertex reconstruction system (b- & c-tagging, displaced
vertex searches), complementary phase space (forward coverage, low p;)

> Expressed interest in participating to LHCHWG activities:

o Interest in WG3: Searches for light Higgs bosons, LFV Higgs decays, Exotic Higgs
decays which can be reinterpreted in (NJIMSSM or extended Higgs sectors.
o Also interest in WG1: especially with H—cc (and H—bb),

> Presentation on LHCb Higgs results, plans and interests on Wednesday morning

> News on increased LHCDb representation coming soon (details under discussion with
LHCHWG conveners and LHCb Physics Coordinators)


https://indico.cern.ch/event/1389221/contributions/6243858/attachments/2979632/5246140/lhcb_higgsWG_zuliani.pdf

<H> 22nd workshop in 2025

> Could take place outside CERN, as several other times in the past
(Freiburg, Bari, BNL, |JCLab)

> Calling for volunteers to propose a hosting site: please contact the
Steering Committee if you would like to host the meeting next year!
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<H> Mattermost

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

11


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

Have a safe trip back & see you around soon!

Higgs
Iggs

Working Group
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