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(Eγ > 1 GeV)



e+e−γ

µ+µ−γ

q2 = M2
ℓ+ℓ−

tree

boxes

Z∗γ γ∗γ

total

Sun, Chang, Gao



Higgs Boson Decays: Theoretical Status

Michael Spira (PSI, Villigen). May 13, 2019. 12 pp.

Published in CERN Yellow Reports: Monographs 3 (2020) 123-134

DOI: 10.23731/CYRM-2020-003.123



II HIGGS PRODUCT ION

e+

e−

H

f

f̄

e+e− → H → ff̄

σ0(e
+e− → H → ff̄) = Ncf

m2
em2

f

16πv4

s

(s − M2
H)2 + M2

HΓ2
H

Γ(H → ff̄) = Ncf

m2
f

8πv2
MH

⇒ σ0(e
+e− → H) =

m2
eΓH

2v2MH

s

(s − M2
H)2 + M2

HΓ2
H



initial state radiation (ISR):
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photon fusion: γγ → H → ff̄
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e+e− → H
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III CONCLUSIONS

• peak in e+e− → H large and narrow

• concurring process e+e− → Hγ [t, W -loop induced] small

• concurring process e+e− → He+e− [t, W -loop induced γγ fusion] small

• huge background from non-Higgs processes → very large lumninosi-

ties required

• experimental energy spread limiting factor
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YFS resummation: (γE = 0.57721566490153286060651209)

ρ(ν) = eδY FS F(γ) γ νγ−1 [ds + ∆H(ν)]
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τ+τ−γ
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• Dalitz decays (H → Zγ ⇔ H → ℓ+ℓ−γ ⇔ H → ℓ+ℓ−)
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