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Higgs Boson BRs
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• refinements input parameters

• full NLO elw. corrections to H → ff̄

• NLO quark-mass effects in H → gg



Partial Width QCD Electroweak Total on-shell Higgs

H → b̄b/cc̄ ∼ 0.2% ∼ 0.5% ∼ 0.5% N4LO / NLO

H → τ+τ−/µ+µ− ∼ 0.5% ∼ 0.5% NLO

H → gg ∼ 3% ∼ 1% ∼ 3% N3LO approx. / NLO

H → γγ < 1% < 1% ∼ 1% NLO / NLO

H → Zγ < 1% ∼ 5% ∼ 5% (N)LO / LO

H →WW/ZZ → 4f < 0.5% ∼ 0.5% ∼ 0.5% (N)NLO

• parametric uncertainties:

mt = 172.5± 1 GeV αs(MZ) = 0.118± 0.0015

mb(mb) = 4.18± 0.03 GeV mc(3GeV) = 0.986± 0.025 GeV

different uncertainties added quadratically for each channel

• total uncertainties: parametric & theor. uncertainties added linearly

• dominated by parametric uncertainties: mb(b̄b), αs(gg),mc(cc̄)

• parametric unc. from MH small



FCCee current th. current par.

H → b̄b 0.8% 0.5% 2.2%

H → cc̄ 1.4% 0.5% 5.5%

H → τ+τ− 1.1% 0.5% < 0.1%

H → µ+µ− 12% 0.5% < 0.1%

H → gg 1.6% 3.2% 3.0%

H → γγ 3.0% 1.0% < 0.1%

H → Zγ ??? 5.0% < 0.1%

H →WW 0.4% 0.5% < 0.1%

H → ZZ 0.3% 0.5% < 0.1%

LHCHWG



open issues in HDECAY:

• Dalitz decays (H → γγ ⇔ Zγ ⇔ ℓ+ℓ−γ) ⇒ refined def. of H → Zγ?

• NLO elw. corrections to H → Zγ
Chen, Chen, Qiao, Zhu

Sang, Feng, Jia

• numbers and uncertainties for Yukawa-induced H → ss̄

• NLO mass effects in H → gg up to MH = 3 TeV (← BSM)
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HIGGS DALIT Z DECAYS

(i) strong:

• H → b̄b, cc̄(, ss̄?):
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• resummation of logs (inclusive decay width):

Γ[H → gg] = Γ3FS

δΓ[H → b̄b+ . . .] = Γ5FS − Γ4FS

δΓ[H → cc̄+ . . .] = Γ4FS − Γ3FS

δΓ[H → ss̄+ . . .] = Γ3FS − Γ2FS ??
Djouadi, S., Zerwas

H → b̄b : 1% [BR(H → b̄b) ≈ 58%→ 0.6%]

H → cc̄ : 27% [BR(H → cc̄) ≈ 2.9%→ 0.8%]

• BR(H → ss̄)Y uk ∼ 0.022% (MS mass)

• exclusive? impact of cuts? matching scale for 2FS?



H → ss̄g
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• using ms(MH) (neglecting regular mass effects)

• no resummation towards the end-point



H → ss̄g
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H → ss̄g
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• using ms(MH) (neglecting regular mass effects)

• no resummation towards the end-point

• QCD/elw. corrections?



(ii) weak:

tree

off-shell

boxes

Abbasabadi, Bowser–Chao, Dicus, Repko
Sun, Chang, Gao

Passarino



e+e−γ

µ+µ−γ

q2 = M2
ℓ+ℓ−

tree

boxes

Z∗γ γ∗γ

total

Sun, Chang, Gao

• Dalitz dec. (H → Zγ ⇔ H → ℓ+ℓ−γ ⇔ H → γγ) ← QCD/elw. corrs?
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• using ms(MH) (neglecting regular mass effects)

• no resummation towards the end-point

• QCD/elw. corrections?



BACKUP SLIDES
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• Higgs Boson Production & Decay
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