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Motivations

 Self-coupling of the Higgs boson is a crucial 
property which depends on the dynamics of the 
EWSB sector.

 One of the probes of Higgs self-coupling is the 
Higgs-boson-pair production at the LHC.

 In this work, we perform the most up-to-date 
comprehensive signal-background analysis for 
Higgs-pair production through gluon fusion and 
the                     channel at the HL-LHC and HL-
100 TeV hadron collider, with the goal of 
probing the self-coupling        of the Higgs boson.



Effective Lagranian



Effective Lagranian



Effective Lagranian



Outline of simulations and 

event selections

 Our goal is to disentangle the effects of trilinear Higgs 

coupling, which is present in the triangle diagram, in Higgs-

pair production.

 We vary the value for the trilinear coupling           between -5

and 10 to visualize the effects of           .

 The backgrounds include
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Conclusions [HL-LHC]

 We find that even for the most promising 
channel                     at the HL-LHC with a 
luminosity of             , the significance is still not 
high enough to establish the Higgs self-coupling 
at the SM value.

 Instead, we can only constrain the self-coupling 
to                     at 95% confidence level after 
considering the uncertainties associated with 
the top-Yukawa coupling and the estimation of 

backgrounds. 



Conclusions [HL-100 TeV hadron collider]

 With a luminosity of           , we find there exists 

a bulk region of                     in which one can’t 

pin down the trilinear coupling.

 At the SM value, we show that the coupling can 

be measured with about 20% accuracy.

 While assuming           , the bulk region reduces 

to                     and the trilinear coupling can be 

measured with about 7% accuracy at the SM 

value.


