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Higgs pair production         require large luminosity

Triple Higgs production       seriously challenging    
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 yields the second largest  
cross section.

 shows a clear experimental   
signature.
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3. The VBF Higgs pair production up to QCD NNLO
in SM

3.1 Calculation setup
• deep-inelastic scattering (DIS)  and structure function approach 

• VBF process can be viewed as the double DIS

deep-inelastic scattering

VBF Higgs pair production process at the hadron collider
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2( , )( 1, 2,3)j i iF x Q j = are the usual DIS structure functions.
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In the NNLO calculation,  we need the NNLO PDF and NNLO Wilson coefficient 
functions.



Figure 1: The scale dependence of the total cross section

NNLOσ NLOσ LOσThe scale uncertainty of            is much smaller than the corresponding ones of          and         .

3.2 Numerical results
• The scale uncertainty, PDF uncertainty and      uncertainty. sα



sα

Table 1: The central values of total cross section and the errors due to scale uncertainty.



Table 2: The NNLO QCD corrected total cross sections and the 68% C.L. PDF uncertainties 
(the first error) and      uncertainties (the second error). sα

Table 1: The central values of total cross section and the errors due to scale uncertainty.



• The sensitivity of total cross sections to the trilinear Higgs self-coupling strength.

SM
HHH HHHλ ηλ=

The total cross sections are strongly dependent on the parameter .η

Figure 2: The dependence of the total cross section on self-coupling parameter    .η
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4. The VBF Higgs pair production in 2HDM

• The 2HDM is built by adding a complex scalar doublet to the SM field 
content.
2HDM: Two-Higgs-Doublet Model

0 0 0, , ,h H A H ±Five scalar particles:

We focus on the light Higgs pair production via VBF:

0 0VBFpp jh h j→ Resonance:



• Numerical results



Thank you ！
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