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Timeline for CERN Report 4 (YR4)

@ An outline by July 31, 2015 (before your vacation!)
@ A first draft by Nov. 15, 2015

@ CERN Report 4 should be finished by Jan. 31, 2016
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and instructions sent around



Guide of good conduct

¢ stick to the timeline

* November |5 there should be a first draft, and people can
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* only the arguments, plots, numbers etc discussed and agreed
by the group/sub-group will go inside the YR4 (at least |

month of “contingency” to give the people the time to react,
think, etc ...)

* last minutes numbers, plots etc... do not get into the YR4
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Abstract

This Report summarises the results of the activities in the period 2014-2015 of the LHC Higgs Cross
Section Working Group. The main goal of the working group was to present the state of the art of
Higgs Physics at the LHC, integrating all new results that have appeared in the last few years. This
report follows the first working group report Handbook of LHC Higgs Cross Sections: 1. Inclusive
ObservablegCERN-2011-002) and the second working group report Handbook of LHC Higgs Cross
Sections: 2. Differential DistributionSCERN-2012-002). Handbook of LHC Higgs Cross Sections:
3. Higgs propertiesCERN-2013-004). BlaBla...
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1 WGI: Higgs XS& BR!

1.1 Standard Model Parameters

1.2 PDF recommendations for Higgs

1.3 ggF

1.3.1 Inclusive results at N3LO+

1.3.2  Comparison of tools for pTH, y, pTjets, etc (possible recommendation ?)
1.3.3 Jet Binned cross sections, comparison and recommendation (?)

1.4 VBF and VH

1.4.1 Fully Differential "NNLO'"' calculation for VBF

1.4.2 H+3jets at NLO+PS

1.4.3 ggF H+3jets at NLO

1.4.4  Fully Differential "NNLO" calculation for VH

1.4.5 NNLOPS for VH (if ready?)

1.4.6 NNLO QCD corrections to differential H— bb decay

1.4.7 gg—Zh+jet (recommendation and uncertainties)

1.4.8 EW corrections (recommendation)

1.5 ttH

1.5.1 Report on tool comparisons : tt + b jets, tt +jets, tt +H/Z/W, tt+gammas

1.5.2 Review of new TH results and recommendations: 1) pp— tH + jets at NLO, 2) Off-Shell tth
with top leptonic decays, 3) pp—tt +H/Z/W at NLO QCD +EW

1.6 Off-Shell

1.6.1 Interference and line-shape effects in gg—VV + (0,1) jets

1.6.2 TH and EXP status on H— 2gamma : constrains on Higgs width
1.7 Branching Ratios

1.7.1 SM BR updates for 125 GeV Higgs

1.7.2  Dalitz decays (recommendation)

1.7.3 Update on MSSM BR

1.7.4 Exotic decay evaluation (with WG3)

1.8 Higgs Pair Production

1.8.1 Update on inclusive cross section at NNLO+NNLL (m; — o0)
1.8.2  Progress on the inclusion of mt effects and uncertainties

1.8.3 Distributions with comparisons between tools

1.8.4 Benchmarks for BSM studies

1.8.5 Experimental Outlooks/projections

1.9 Fiducial Cross Section (along with WG2)

'B. Mellado, P. Musella, M. Grazzini, R. Harlander (eds.); plus Authors
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2 WG2: Higgs properties’
2.1 EFT

2.1.1 Choice of basis and relation between basis (Higgs Basis, SILH, WARSAW, .. .): unitary gauge,
Goldstone+Ghost terms

2.1.2 ROSETTA tool for translation

2.1.3 Tools for event generation in EFT

2.1.4 Towards NLO predictions

2.1.5 Validity of EFT analyses (e.g. comparison with explicit models) ?
2.2 Pseudo Observables

2.2.1 From continous deformations (in decays)

2.2.2 From simplibed/template cross sections in production?

2.2.3 implementation in an explicit model?

2.3 Fiducial cross sections?

2.3.1 Fiducial xs vs simplibped/template xs?

2.3.2 Model independence of the acceptances in the different bins/regions?

2M. DYhrssen, A. David, A. Falkowski, G. Isidori (eds.); plus Authors
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3 WG3: BSM Higgs3
3.1 Extended scalars

3.1.1
3.1.2
3.1.3
314
3.1.5

Higgs Singlet Extension of SM
2HDM

CP conservative benchmarks
CP violating 2HDM

Triplet benchmarks

3.2 MSSM

3.2.1
3.2.2
3.2.3
324
3.2.5
3.2.6
3.2.7
3.2.8
3.2.9

Neutral Higgs bosons

Inclusive cross-sections and uncertainties in benchmark scenarios
Recommendations for MC generation and associated uncertainties
gg! f

bbf

Charged Higgs boson

Inclusive cross-sections and uncertainties in benchmark scenarios
Recommendations for MC generation and associated uncertainties
pp! tHt

3.2.10 s-channel, qOq! H* ! b
3.3 NMSSM

3.3.1
3.3.2

NMSSM tools
NMSSM benchmarks

3.4 Searches for BSM modes of the 125 GeV Higgs boson

34.1
34.2
343
344

LFV decays
Prompt decays without MET
Prompt decays with MET

Decays with displaced vertices

3N. Rompotis, M. Pelliccioni, I. Low, M. Miihlleitner (eds.); plus Authors
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d!SVN (Subversion)
!Guide

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

!'Repository

https://svhweb.cern.ch/cern/wsvn/Ihchiggsxs/

If your are not familiar with SVN, ask your EXP buddy !
! CERN Report 4 Instruction

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/[LHCHXSWGCERNYellowReport

LaTeX

https://twiki.cern.ch/twiki/pub/LHCPhysics/LHCHXSWGCERNYellowReport/RulesAndInstructions.pdf



LHCHXSWG Documentations

e Libra 'V nhttps:/itwiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHXSWGLibrary

* Documentation types

1. CERN Report (CERN-2015-001)
d CERN

2. Public Notes, Official Report (LHCHXSWG-2015-001)
d Interim Recommendation/Report/Proceedings, etc.

d Can be submitted to arXiv.

d Citable by the collaborations.

3. Internal Notes (LHCHXSWG-INT-2015-001)

d  Work Review/Plan

1 Not ideal for citation by the collaborations.




CERN Document Service
¥ LHC Higgs XS WG CDS collection

Pl https://cds.cern.ch/collection/LHC%20Higgs%20Cross%20Section%20Working%20Group

M CDS Instruction

Pl https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHXSWGCDSGuide
1.! Submission: anyone in e-Group lhc-higgs can submit.

2.! Modification: only who submitted, Steering Committee or WG1/2/3
conveners can modify any record.

3. Posting Comment: anyone with CERN full account or CERN
Lightweight External account can post the comments.

4.! Approval: only SC member can push "Extra status" button for Draft or
Approved status in LHCHXSWG Official Report category.

SC strongly recommends that you use SVN for co-editing and for the record.
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