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Higgs Coupling Measurements
• Electroweak Symmetry Breaking
• 𝑔!"", 𝑔!##
• 𝜆"# =

$!
$"

• Interference Effects are needed to resolve the sign
• VBF induced Vector boson + Higgs production
• Tree level interference
• Large Cross Section
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• ℓ!ℓ" → ℓ±𝜈ℓ𝑊∓ℎ 𝑊±𝑍 → 𝑊±ℎ
• ℓ!ℓ" → 𝜈ℓ𝜈ℓ 𝑍 ℎ 𝑊!𝑊" → 𝑍 ℎ

ℒ = 𝑔𝑚!ℎ 𝜅!𝑊"𝑊# +
𝜅$
2𝑐!%

𝑍%



2 → 2 Processes
• 𝑉𝑉 → 𝑉ℎ Processes:
• 𝑊0𝑊1 → 𝑍ℎ
• 𝑊±𝑍 → 𝑊±ℎ

• Parameterization:
• ℒ = 𝑔𝑚"ℎ 𝜅"𝑊0𝑊1 + $"

34!
# 𝑍3

• 𝜆"# =
$!
$"

𝜅$

𝜅$

𝜅!

𝜅!

• For 𝑊'𝑊' → 𝑍'ℎ:
• ℳ 𝑊&

"𝑊&
# → 𝑍&ℎ = 𝜅$

'!("
)*#

! 1 − 𝜆!$ 𝑠 + 𝒪 𝑠+
2



Sensitivity of the Measurement
Rate Measurement Rate + Distribution
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Summary
• VBF process:
• 𝑊0𝑊1 → 𝑍ℎ
• 𝑊±𝑍 → 𝑊±ℎ

• Tree level interferences, sensitive to the relation 
between 𝜅( and 𝜅)
• Can be well probed at high energy lepton collider
• Plan:
• Operators in SMEFT
• Muon Collider/LHC
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Backups



Higgs Coupling Measurements
• Current Measurement:
• LHC Run I:

• 𝜆&' ∈ −1.10, −0.73 ∪ [0.72, 1.10]
• CMS Run II 35.9 fb-1:

ATLAS+CMS, 1606.02266

CMS: 1809.10733
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• Future Prospects at HL-LHC
ATL-PHYS-PUB-2018-054
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Rate Measurement Combined


