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New approachesto measure Higgs self-couplings?

1. Higgs field in SM: Higgs boson and would-be
Goldstone bosons form a SU(2) doublet:
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2. Goldstone equivalence theorem
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3.2>3VBS: Vi Vi, — Vi Vi hand Vi, Vi, — hhh



2>3VBSV Vi, — ViV h and Vi Vi, — hhh

* SMEFT:
L = Lam _|_Z7; X"QOZ + ...
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* Focus:Cg and Co,

* Both lepton colliders and hadron colliders in different energies



2 Amplitudes
MWW, — WiWrh) ~ M(dd — ¢poh)
(Focus on cb)
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So we have Af’ SM
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2 Amplitudes .
Feynman diagrams

* 3. TwWO propagators.

() (%
A22A3+A3+A§NP+§ h

* Summary: .
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3 Cross section
Cross section: Vi, Vi, — Vi, Vih & Vi,Vi, — hhh

* Plots with c6
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4. Full Simulation in colliders

* Problems:
* 1. transverse pols. dominate cross section

* 2. Enhancement of cross section of Vi Vr — VLVLh is partly
cancelled by log enhancement of SM cross section.

* Solutions:
* 1.Select longitudinal pols only for final states
* 2. Make PT cuts for final vector bosons and Hlggs



cross section (pb)

Cross sections vs energy: 11~ — oW, W; h

YV, VW Wih with cp,=0
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Only muon colliders satisfy

Enhancment:
1. Low energy: larger for c6 than cPhil

2. High energy: larger for




pp — jiW; Wi h

pp-jiW; Wh  with co, =0
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cross section (pb)
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Conclusions

* 2>3 VBS Is an excellent channel to measure Higgs self-coupling,
but only in high energy.

* 1.In high energy, Amplitudes of ViV, — Vi, Vihor hhh e -5

* 2.0rigin: 5-point scalar vertices from c6 operator.

* 3.Behavior of cross section follows for pp — j9hhh/ IT1~ — v o hhh
* 4.Cuts are needed for pp — jjWEWEL /[T~ — vl@lWELWL_h

* 5. More analysis to come.



