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Higgs productions

• Gluon fusion.
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where τq ≡ M2
h/(4m2

q). R is production cross section ratio, ξ is
Higgs coupling ratio, A is loop-level form factor.

Chun Du 2 / 1



Higgs productions

AH
1/2(τ) = 2[τ + (τ − 1)f(τ)]τ−2 ,

f(τ) =


arcsin2√τ , τ ≦ 1 ,

− 1
4

[
ln 1 +

√
1− τ−1

1−
√
1− τ−1

− iπ
]2

. τ > 1 ,

when M2
h ≪ 4m2

q, AH
1/2(τ) → 4/3 and M2

h ≫ 4m2
q, AH

1/2(τ) → 0.

In our case, heavy Higgs(500 GeV) production:

RggF =
σ[ gg → H ]

σ[ gg → H ]SM
≈ (ξHtt̄)

2 .
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Higgs productions

• Vector boson fusion.
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RVBF =
σ[ q1q2 → hq′1q′2 ]
σ[ q1q2 → hq′1q′2 ]SM

= ξ2hVV .
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Higgs productions

• Associated with vector boson.
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RVH =
σ[ q1q̄2 → Vh ]
σ[ q1q̄2 → Vh ]SM

= ξ2hVV .
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Higgs productions

• Associated with heavy quarks.
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RttH =
σ[ gg → t t̄h ]
σ[ gg → t t̄h ]SM

= ξ2ht t̄ .
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Higgs productions

• Inclusive production of heavy Higgs.

σ[ pp → XH ] = RggF × σ[ gg → H ]SM

+RVBF × σ[ q1q2 → Hq′1q′2 ]SM

+RVH × σ[ q1q̄2 → VH ]SM

+RttH × σ[ gg → t t̄H ]SM

≈ (ξHtt̄)
2 × σ[ gg → H ]SM ,

we just consider the dominant gluon fusion process.
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Signal corss section ratio between different energy

σ[ pp → H → hh → XXX′X′(8TeV) ]

σ[ pp → H → hh → XXX′X′(14TeV) ]

=
2× σ[ pp → H(8TeV) ]× Br[H → hh ]× Br[ h → XX ]× Br[ h → X′X′ ]

2× σ[ pp → H(14TeV) ]× Br[H → hh ]× Br[ h → XX ]× Br[ h → X′X′ ]

≈ σ[ gg → H(8TeV) ]

σ[ gg → H(14TeV) ]

=
(ξHtt̄)

2 × σ[ gg → H(8TeV) ]SM
(ξHtt̄)2 × σ[ gg → H(14TeV) ]SM

=
σ[ gg → H(8TeV) ]SM
σ[ gg → H(14TeV) ]SM

= 0.244 ,

for all parameter space in Type-I and Type-II.

Chun Du 8 / 1


