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Results & Summary

YR ’18 SummaryYR ’18 Systematics

•  Higgs self-coupling probes the nature of the Higgs potential

•   probed directly via HH productionλ3
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• Third largest cross-section among 

HH production mechanisms 

• Provides complimentary constraint 

on  

• Provides sensitivity to BSM models

κλ

• Compared to YR’18: 
• Improved ttH rejection 
• Addition of VBF-HH categories 

and hence tagger BDTs for 
ggHH and VBF-HH 

• Improved photon and b-jet 
identification 

• Overall, ~%20 improvement  

• Signal extraction: 2D fit in  and 

 
• BDT as the discriminant
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• First study of HL-LHC projection 
of these two channels 

• Signal extraction: 1D fit in  

• DNN as the discriminant 
• Signal definition (ggHH only):  

•  (FL+SL) +   
• Explored in four final states: 

• Targeting decays of W  in 1 
Lepton and 2 Lepton final 

states (L=  or ) 

• 1  and 2  final states for 
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The nonresonant ttHH production in the semileptonic decay of the top pair and the 
Higgs pair decay into b quarks 

•  Upgrade to trigger and DAQ 
Tracks in L1-Trigger, HLT output at 7.5 kHz

• Tracker  
New outer tracker, 
increased granularity, 
 coverage ~ 3.8η

• MIP Timing detector 
Higher time resolution ~30 ps,  
coverage ~ 3

η

•  Muon system 
New GEM/RPC,  coverage ~ 2.8η

•  Barrel Calorimeter 
Higher ECAL precision timing, 
new back-end boards for 
ECAL/HCAL

•  Endcap Calorimeter 
High Granularity Calorimeter 
(HGCAL) 

X

X

X

X
X

X: explored in the YR 
 O: explored in the WP

• DELPHES CMS HL-LHC 
simulation samples • YR ’18 systematics
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SNOWMASS Studies
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• YR18 HL-LHC study: 4  evidence of SM HH with ATLAS 
and CMS results combined
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• Measurement of the Higgs self-coupling is one of 
the most exciting physics goals of the HL-LHC 

• Next step is the combination of these updated results with ATLAS - soon to be done for 
SNOWMASS report

• Once we study the HH with HL-LHC data, we are optimistic that we will be 
able to observe Higgs self-coupling!
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• Analysis strategy 
based on Run-2 
analysis

V(H) = 1
2 m2

HH2+ λ3νH3 + 1
4 λ4H4

κλ = λ3
λSM
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• Focus on most sensitive HH decay channels

•  An objective of increasing the 
integrated luminosity by a factor of 10 
beyond the LHC’s design value

• Detector upgrades to cope with higher 
pileup (200) and radiation damage

• Installation of upgraded detectors 
planned to take place between 2026 
and 2028

• Snowmass studies have improved YR18 projections via new 
analysis techniques, new production (VBFHH, ttHH) and 

decay channels ( , ) WWγγ ττγγ
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Higgs Pair Production
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•  Expected upper limit 

•  < 3.14 x SMσ(ttHH)

• Multiclass DNNs as the 
discriminant 

• Categorization based on 
the number of b-jets 
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