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HL-LHC HE-LHC VLHC
Ecm (TeV) 14 33 100

Int. Lumi. (fb�1) 3000 3000 3000
� · BR(pp! hh! bb��) (fb) 0.089 0.545 3.73

S/
p

B 2.3 6.2 15.0
��/� ? ? ?

Table 1-20. Signal significance for pp! hh! bb�� at future hadron colliders, from [43].

HL-LHC ILC500 ILC1000 ILC1000-up CLIC1400 CLIC3000 VLHC
�ghhh/ghhh 50% 88% 25% 16% 28/21% 16/10% ?

Table 1-21. Expected per-experiment precision of the triple-Higgs boson coupling. ILC1000-up is the
luminosity upgrade with 2500 fb�1 at 1000 GeV. The two numbers for each CLIC energy are without/with
80% electron beam polarization.

1.3.8 Summary

Expected precisions on the triple Higgs coupling measurement, assuming that all other Higgs couplings are
SM-like and that no other new physics contributes to double-Higgs production, are summarized in Table 1-21.

1.4 Study of CP -mixture and spin

The discovery of the new boson with the mass around 125 GeV at the LHC [44, 45] opens a way for
experimental studies of its properties such as spin, parity, and couplings to the Standard Model particles.
We split such studies into two groups

• tests of discrete spin/parity hypotheses of the new particle(s);

• identification and measurement of various types of tensor couplings for a given spin assignment, and
the search for CP violation is among the primary goals of this study.

There is a potential connection between the baryogenesis and CP violation in the Higgs sector and the
measurements in the Higgs sector directly may be complementary to the measurements in the EDMs [46].

We note that several facts about the Higgs-like boson spin, parity, and its couplings have already been
established. Indeed, we know that

• the new boson should have integer spin since it decays to two integer-spin particles [44,45];

• the new boson cannot have spin one because it decays to two on-shell photons [47,48]

• the spin-one assignment is also strongly disfavored by the measurement of angular distributions in the
decay to two Z bosons [49,50,51,52,53];
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