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• Conference on Higgs physics: 


• Plenary sessions and parallel sessions split between:


• Precision measurements & calculations 


• Higgs boson pairs and Higgs potential


• BSM Higgs physics


• Higgs physics at future colliders


• Discussions between ATLAS, CMS and theorists
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Many different results and aspects of Higgs physics shown, 
we will provide a small, biased selection…
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Higgs results
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Measurement of off-shell Higgs boson production H→ZZ using NSBI
Link to talk

All the details have been discussed on 
Oct, 11th by Wouter: link

https://indico.cern.ch/event/1391236/contributions/5945055/attachments/2959923/5206886/ATL-COM-PHYS-2024-930-2.pdf
https://indico.nikhef.nl/event/5953/contributions/23049/attachments/8893/13084/atlas-weekly-hzznsbi-v1.pdf
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Measurement of off-shell Higgs boson production H→ZZ using NSBI

Link to talk

Link

Link

https://indico.cern.ch/event/1391236/contributions/5945055/attachments/2959923/5206886/ATL-COM-PHYS-2024-930-2.pdf
https://arxiv.org/pdf/2412.01600
https://arxiv.org/pdf/2412.01548
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ttH(multileptons) analysis
• Target H→WW (leptonic/semi-leptonic) and H→  (hadronic/leptonic) 

• Focus on the most sensitive channels 2lss + 0 /1 , 3l + 1 


• Main backgrounds 

• Irreducible ttW/ttZ - shape estimate from MC, norm from CR


• Reducible tt and W+jets - data-driven methods


• DNN multi classifier to distinguish ttH from bkg


• [NEW] DNN regression to reconstruct Higgs pT (low and high) 

• Maximum likelihood fit in SRs, 3l CR and 4l CR

ττ

τ τ τ

Link to talk

https://indico.cern.ch/event/1391236/contributions/5945056/attachments/2962720/5211445/Joker_talk_Uppsala_Taliercio.pdf
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ttH(multileptons) analysis
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Link to talk
CMS-PAS-HIG-23-016

Higgs results
VH(bb) SMEFT analysis
• New Run2 analysis designed to target SMEFT effects  

• Constraints on  

• Analysis targeting V(lep)H(bb) events


• Both boosted and resolved regimes (pT split 250 GeV)


• Boosted Information Tree (BIT) to separate EFT effects 
from SM signal and background


• Using angular observables sensitive to interference 
effects 

c3
Hq, c1

Hq, cHu, cHd, gZZ
2 , gZZ

4

https://indico.cern.ch/event/1391236/timetable/#61-eft-interpretations-in-the
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-016/index.html
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Higgs results Link to talk
CMS-PAS-HIG-23-016

VH(bb) SMEFT analysis

https://indico.cern.ch/event/1391236/timetable/#61-eft-interpretations-in-the
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-016/index.html
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Higgs results
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• First VBF WH analysis  Unique sensitivity to the relative sign 
of 


• Exclusion of opposite sign for  and  with significance >5  
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Uppsala



Di- and 
Triple-Higgs
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• New results added for this combination:

Di-Higgs results

16

CMS - HH combination

Link to talk

Published for Higgs 
2024

https://indico.cern.ch/event/1391236/timetable/#62-di-higgs-searches-at-cms
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• New results added for this combination: bbVV

Di-Higgs results

17

CMS - HH combination

New since Higgs2023
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• New results added for this combination: bbVV, WWγγ

Di-Higgs results
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• New results added for this combination: bbVV, WW  
and 

γγ
ττγγ

Di-Higgs results
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• New results added for this combination: bbVV, WW  
and 


• Results slightly higher for this round due to the new 
signal recommendation from LHC WG and new overlap 
removal procedure


• Results for Combined are almost identical than the  
previously  Obs. (Exp.): 3.4 (2.5)


• ATLAS results  Obs. (Exp.): 2.9 (2.4)

γγ
ττγγ

→

→

Di-Higgs results

20

CMS - HH combination

https://www.nature.com/articles/s41586-022-04892-x
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.133.101801
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• Updated numbers for Higgs self-coupling and VVHH coupling

Di-Higgs results

21

CMS - HH combination



Gg ATLAS Nikhef weekly

• Updated numbers also for the HL-LHC extrapolation:


•  and  lead the combination with 0.9 expected at the end of the HL-LHC


• More than 30% improvement compared to previous results

bbγγ bbττ

Di-Higgs results

22

CMS - HH combination
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First HHH results
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• Sensitivity to trilinear and quartic couplings


• Analysis in a nutshell:


• 6b in the final states because of the large branching 
fraction 


• Pair jets based on consistency of Higgs candidates


• DNN to discriminate signal from background


• Limit on the cross-section at 95% CL:  < 59 fb 
(  < 750) and couplings:


• -11 <  < 17 , =1


• -230 <  < 240 , =1

σHHH
μHHH

k3 k4

k4 k3

ATLAS - HHH  6b→ Great talk by Carlo last week (see slides)

Link to talk

Internal

https://indico.nikhef.nl/event/5951/contributions/23032/attachments/9077/13427/HHH_weeklyNIKHEF.pdf
https://indico.cern.ch/event/1391236/timetable/#44-probing-the-nature-of-elect
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Flavour tagging
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• UParT: new tagger for Run3


• ParticleTransformer for small-R jet


• Introduce a s-tagger  consider as a 
“unified” tagger


• Also do  identification but was already the 
case with ParticleNet


• ATLAS: ~ 4 times improvement for b- and c-
tagging between Run2 and Run3 taggers

→

τh
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Northern light
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The end
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Higgs results
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ttH(multileptons) analsy
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Di-Higgs results
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ATLAS vs CMS - HH combination
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Flavour tagging
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ATLAS vs CMS All numbers for a fixed b-jet 
identification efficiency of 70%


