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Motivation

● Probing Yukawa couplings 
● V H →bb̄ main decay of the Higgs BR~58% 
● V H → cc̄ BR~ 2.7 %
● V H ~ 4% of Higgs production
● Strong reduction of QCD background
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ggF 88% VBF (7%) VH 4% ttH (1%)
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VH analysis
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3 channels - 2 topologies
0L channel

no leptons + large ETmiss

1L channel

1 lepton + ETmiss

2L channel

2 leptons in the final state

Resolved
Both H→bb̄ and H→cc̄ 

Boosted
Only H→ bb̄
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Backgrounds

● dominant 
backgrounds: 

V+jets 

● subdominant 
backgrounds: 

single top and 
diboson

● Machine learning to 
discriminate signal 
from background  
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Higgs candidate selection

● DL1r flavour tagger, 2D tagging scheme (b and c tagging categories)
● VH→bb̄: exactly two b tagged jets, BB= Higgs candidate
● VH → cc̄: 2 different signal regions CTC,  CTN (lower c-tagging efficiency) , two 

highest ranked jets = Higgs candidate (if two jets in the same category we order 
them by pT)

● BCT control region to constrain the Top(bc) background, common to V H(bb̄) &
V H(cc̄)

● CLN control region to constrain V +light-jet backgrounds for V H(cc)
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Simulation Samples                         Event Yields in 0L
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Pre-fit event yields
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Signal and Control Regions
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Complex analysis 
~60 SRs and ~100 CRs

based on tagging and kinematic 
selections

Resolved pT<400 GeV
Boosted pT>400 GeV
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Run 2 Results

 arXiv:2410.19611

● V H(bb) obs. (exp.): 7.4σ (8.0σ)
○ W H(bb) obs. (exp.): 5.3σ (5.5σ)

○ ZH(bb) obs. (exp.): 4.9σ (5.6σ)

● V H(cc) limit at 95% CL obs. (exp.): 11.5 (10.6) 
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First ATLAS 
observation

https://www.google.com/url?q=https://arxiv.org/abs/2410.19611&sa=D&source=editors&ust=1783588742123716&usg=AOvVaw1TwWJaHLOdC1aDBM3U_1of
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STXS MEASUREMENTS 

● Cross section 
measured in different 
pTV bins 

● Results consistent 
with SM predictions in 
all bins

9



HEP2026 | 09/07/2026                                                     Eleni Papadimitriou | Aristotle University of Thessaloniki

Interpretation for the Higgs couplings within the 
κ-framework
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Setting κc=1, obs (exp) 95% CL

Setting κb=1   obs (exp) 95% CL
Higgs-to-charm coupling is weaker 
than the Higgs-to-bottom coupling
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Preparations for Run 3
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Electroweak corrections for Run 3

● NLO EW corrections calculated using the HAWK generator 
● Corrections are normalised to preserve the total cross section 
● Corrections are applied as a function of W/Z pT

 

● Currently Run 2 corrections are used in all ntuples
● Corrections produced for:

○  13 TeV 
○  13.6 TeV
○ all channels 
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Electroweak Corrections 
0L channel

no selection cuts 

1L channel

pT(lepton)>25 GeV

 |η(lepton)|<2.5

2L channel
|η(lepton)|<2.5

65<mll<120 GeV
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No significant difference between Run 2 and Run 3 → Run 2 corrections are a sufficient approximation
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Jet Energy Scale Corrections
Muon-in jet Correction: W boson decayed from b or c 
hadron → 10% probability to produce a reconstructed 
muon with only a few GeV energy loss in the calorimeter

To correct the energy of the jet → muon 4-vector is 
added to the tagged jet after subtracting the energy loss 
in the calorimeter 

PtReco Correction: due to b-jet features like 
secondary vertex or B hadron mass → additional 
out of cone effect compared to inclusive jets

pT dependent correction is applied to correct lower 
response in low pT  
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Impact on Higgs mass
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0L channel 1L channel 2L channel

Improved Higgs mass resolution after applying the corrections
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Conclusions

● Run 2:
○ first observation of WH,H→bb 
○ measurement of STXS cross section in agreement with the standard model 
○ constraints on the couplings of the Higgs with b and c quark

● Run 3 preparations: 
○ NLO EW corrections recomputed at 13.6 TeV with HAWK
○ b-jet energy calibration validated 

○ These improvements directly feed into the Higgs mass resolution and the expected sensitivity 
gains for Run 3
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Thank you!
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Backup
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Cross check with diboson 
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Uncertainty Breakdown
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Born Cross Section Comparison
0L channel 1L channel 2L channel
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