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● Agreed-upon reference values for the SM predictions of inclusive cross 
sections (+ uncertainties!)

● Marcel + Fabio and Enrique + some of you started this effort in Feb 25;
Ideally, proceed similarly to what’s been done for tt and single top:

- LHC top WG: recommendation for top quark pair production:
https://twiki.cern.ch/twiki/bin/view/LHCPhysics/TtbarNNLO
- LHC top WG: single top:
https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SingleTopNNLORef

● Today: see where we are, plan next steps, discuss and agree on settings, 
parameters, EXP specific needs, TH constraints, etc…

● Final goal: document x-sections [twiki + possibly with official PUB note (or 
TH paper, where possible)]

● Orange text: updates after the talk

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/TtbarNNLO
https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SingleTopNNLORef
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Top pair
Status: https://twiki.cern.ch/twiki/bin/view/LHCPhysics/TtbarNNLO

- NNLO+NNLL accuracy (from Top++v2.0 program)
- Last update: Sept 2024
- Many variations (mtop, scales, alphas, PDFs), parameterisations; …,13/13.6/14 TeV

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/TtbarNNLO
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Single top (s-, t-, Wt-channel)
Status: https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SingleTopNNLORef

- work by D. Hirschbuehl, L. Kretschmann, W. A. Khan
- See also ATLAS+CMS note: ATL-PHYS-PUB-2025-035/
- t: NNLO (MCFM), Wt: NLO+NNLL (Kidonakis et al), s: NNLO (Liu, Gao)
- Last update: Oct 2025
- Many variations (mtop, scales, alphas, PDFs), parameterisations; …,13/13.6/14 TeV

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SingleTopNNLORef
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ttbb
Status: need to coordinate with LHC Higgs WG 

        [ttH/tH Higgs conveners: M. Worek, M. Zaro [TH], J. Katzy, S. Wuchterl [EXP]]

- possible predictions (selection of relatively recent results):

- Next steps: - to be discussed
    - inclusive but also some reference fiducial distributions? Event samples?

                      - NLO+NLL’ (in 4FS) doable, if need be (~ tttt)
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ttW
Status: need to coordinate with LHC Higgs WG, although ttW belongs to the LHCtopWG

- best prediction: 
- NNLO from L. Buonocore et al., Precise Predictions for the Associated Production of a W
Boson with a Top-Antitop Quark Pair at the LHC [arXiv:2306.16311 [hep-ph]].

- is getting several x-sections computationally doable?

Next steps: - discuss and agree what’s EXP needed and what’s TH doable
  → authors of 2306.16311 to be contacted
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ttZ
Status: contacted group of A. Kulesza; progress made?

- prediction: NLO+NNLL from Kulesza et al. [arXiv: 1812.08622 [hep-ph]]
- notice that predictions by Denner et al are also available 

[NLO QCD + NLO EW, arXiv:2306.13535 [hep-ph]]

Next steps: - parameters and settings: discussed?
  - follow up progress
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tttt
Status: contacted A. Kulesza & M. van Beekveld; results produced and sent.

- prediction: NLO(QCD)+NLL’ [arXiv:2505.10381 [hep-ph] and previous work from 2022]
- 2 PDFs, 1 scale choice x 7, total + mtt distributions
- 13/13.6 TeV

Next steps: - check if everything is there, publish in twiki and document all properly
 



9

Top(s) with a photon: ttγ/tWγ/tqγ
Status: ATLAS and CMS contacts identified [Beatriz Ribeiro Lopes and Carmen Diez Pardos]

- possible predictions: - MG5 (NLO QCD) ?
       - ttγ @ NLO QCD: D. Stremmer, M. Worek 

[arXiv:2403.03796 [hep-ph], arXiv:2411.02196 [hep-ph]]

- before running codes, desirable to harmonize the definitions of photon in the fiducial regions.

Next steps: - find agreement between CMS and ATLAS, then call a closed LHC top WG meeting.
                   - a dedicated TH-EXP meeting likely needed

  - afterwards: decide settings and needed variations → run codes, with help from 
    TH if needed.
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Single top + Z [tZq/tZW]
Status: ATLAS and CMS contacts identified

- predictions: MG5 [NLO QCD]
- ATLAS [D. Hirschbuehl] made some progress for tZq (13 TeV, different scale choices + PDF 
variations), reported in Feb 25. 
- notice that predictions by Denner et al. are also available 

[NLO QCD + NLO EW, arXiv:2207.11264 [hep-ph]]

Next steps: - check current status, ATLAS-CMS agreement reached?
  - need some manpower, then follow up progress



11

ttt
Status: see talk by G. Durieux (yesterday) [with H. El Faham, R. Frederix, D. Pagani, M. Zaro]

- tttW and tttj separately, no cuts
- predictions obtained with MG5, but…
- … overlap between e.g. tttj+j and tttW(W → jj), dedicated work / 5FS / ongoing TH project (NLO 
QCD+EW)
- settings chosen (and discussed (?)), reference inclusive results [LO and NLO QCD] are being 
produced, aiming at including them in proper TH paper

Next steps: - once finished, publish in twiki and document all properly
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EXP contacts: summary
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Discussion

● Are there relevant processes left out?
→ all seems to be there (status of tH x-sections to be x-checked with LHC Higgs WG)

● FYI: comprehensive and updated review of TH results:
LH 2023 Wishlist [https://arxiv.org/abs/2504.06689] (up to Dec 24)
LH 2025 Wishlist in the making

● Among the processes listed, ttbb seems the one where more work is needed (i.e. coordinate 
with LHC Higgs WG)

● Is it crucial that for all processes there’s at least a reference x-section with same PDFs, 
same mtop, same alphas, etc? [PDF4LHC21_40_pdfas (93300)]

https://arxiv.org/abs/2504.06689

