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2 Higgs > 1 Higgs Big experimental questions in HH:

● Size of HH cross section at the 
LHC?

● Strength of Higgs self-coupling?

● Other HH-centric couplings (κ2V)?

Photoshop credit K. Leney, w/ apologies to 
the Higgs Hunting organizers
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Limits - σHH/σHH
SM

ATLAS: σ/σSM < 2.4 (2.9), obs (exp) 

CMS: σ/σSM < 3.4 (2.5), obs (exp)

L. Cadamuro, Higgs Pairs 2022
June 3, 2022 3
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Higgs self-coupling

CMS: -1.24 < κλ < 6.49 ATLAS: -0.6 < κλ < 6.6

Need low-pT events → future trigger improvements?
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HHVV coupling

CMS reports κ2V ≤ 0 excluded @ 6.6σ assuming all other couplings are SM-like

CMS: 0.67 < κ2V < 1.38 ATLAS: 0.1 < κ2V < 2.0
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HH & friends

Profile κλ only: −0.4 < κλ < 6.3 (95% CL)
Profile κλ, κt, κV, κb, κτ: −1.3 < κλ < 6.1 (95% CL)

Compare to
 -0.6 < κλ < 6.6 
for HH only

See Alkaid’s talk for more details
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Next step: Add 
HH to global 
EFT fits?

https://indico.ijclab.in2p3.fr/event/7779/timetable/#49-combination-of-higgs-boson
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What can we do with Run 3?
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We’ve already seen a factor of ~1.7 
improvement due to improved 
reconstruction and analysis techniques 
in full Run 2 dataset (compared to simple 
projection based on √ℒ) 

SM expectation within reach for Run 3 
limits if we:

● Continue the same pace of analysis  
improvements, or 

● Combine ATLAS+CMS results

√ℒ

√ℒ
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√ℒ

√ℒ

- M. Rieger, HHiggs HHunting 2022

- Z. Yang, HHiggs HHunting 2022



Backup
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Limits - σHH/σHH
SM
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