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draw definite conclusion on the SM predictions. For the
ATLAS data at 8TeV, which is relatively of less experi-
mental uncertainty, it is found that the PMC prediction
show a much better agreement with the data.

F. An estimation of the fiducial cross section
σfid(pp → H → γγ)

With the integrated luminosity 4.5fb−1 for
√
S = 7

TeV, 20.3fb−1 for
√
S = 8 TeV, and 3.2fb−1 for

√
S =

13 TeV, the ATLAS group gives their prediction for the
fiducial cross sections (σfid) for the process pp → H →
γγ at different collision energies [48]. The fiducial cross-
section σfid can be written as

σfid(pp → H → γγ) = σInclBH→γγA, (20)

where A is the acceptance factor, whose values for dif-
ferent collision energies are [48], A|7TeV = 0.620± 0.007,
A|8TeV = 0.611±0.012 and A|13TeV = 0.570±0.006. The
BH→γγ is the branching ratio of H → γγ. By using the
Γ(H → γγ) under conventional scale-setting, the LHC-
XS group predicts BH→γγ = 0.00228 ± 0.00011 [3]. A
detailed PMC analysis for Γ(H → γγ) up to three-loop
levels have been given in Ref.[49]. Using the formulas
given there, we obtain Γ(H → γγ)|PMC = 9.34 × 10−3

MeV for MH = 125 GeV. Using this value together with
Higgs total decay width ΓTotal = (4.07 ± 0.16) × 10−3

GeV [3], we get BH→γγ |PMC = 0.00229± 0.00009. Thus
the main differences for the fiducial cross-section σfid is
from the differences of inclusive cross-section σIncl men-
tioned in the last subsection.

σfid(pp → H → γγ) 7 TeV 8 TeV 13 TeV

ATLAS data [48] 49± 18 42.5+10.3
−10.2 52+40

−37

LHC-XS [3] 24.7± 2.6 31.0± 3.2 66.1+6.8
−6.6

PMC prediction 30.1+2.3
−2.2 38.4+2.9

−2.8 85.8+5.7
−5.3

TABLE V: The fiducial cross section σfid(pp → H → γγ) (in
unit: fb) at the LHC with the collision energies

√
S =7, 8 and

13 TeV, respectively.

We put the PMC predictions for the fiducial cross sec-
tion σfid(pp → H → γγ) at the LHC with the collision
energies

√
S =7 TeV, 8 TeV and 13 TeV in Table V,

where the ATLAS measurements [48] and the LHC-XS
predictions [3] are presented. The PMC fiducial cross-
sections are larger than the LHC-XS ones by ∼ 22%,
∼ 24% and ∼ 30% for

√
S =7 TeV, 8 TeV and 13 TeV,

respectively. Table V shows no significant differences be-
tween the measured fiducial cross sections and the SM
predictions are observed within the current experimental
uncertainties. However, a better agreement of PMC pre-
dictions with the measurements at

√
S = 7 TeV and 8

TeV are observed. This performance can be more clearly
shown by Fig.(6), which presents the comparison of PMC
predictions for σfid(pp → H → γγ) with the ATLAS mea-
surements at various collision energies.
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FIG. 6: Comparison of the PMC predictions for the fiducial
cross section σfid(pp → H → γγ) with the ATLAS measure-
ments at various collision energies [48]. The LHC-XS predic-
tions [3] are presented as a comparison.

IV. SUMMARY

We have studied the Higgs boson hadroproduction
cross-sections by using the PMC scale-setting. The PMC
provides a systematic way to set the renormalization scale
of high-energy process, which has a solid theoretical foun-
dation and satisfies renormalization group invariance.
After applying the PMC scale-setting, the large renor-
malization scale uncertainties for the Higgs total and sep-
arate production cross-sections are eliminated simultane-
ously, and the scheme-and-scale ambiguities under con-
ventional scale-setting are cured. Taking the dominant
gluon-fusion channel as an example, Table II shows un-

der the conventional scale-setting, σ(gg)
Total = 18.76+12.69%

−11.41%

pb for [mH/2, 2mH ] and σ(gg)
Total = 21.14+11.45%

−11.26% pb for
[mH/4,mH ]. While, after applying the PMC, we get the

NNLO prediction σ(gg)
Total

∼= 23.61 pb for µr[mH/4, 2mH ].
Such renormalization scale-independence is reasonable,
since the αs running behavior, or equivalently the renor-
malization scale, at each perturbative order are precisely
fixed by using the RG-equation.

By combining relevant Higgs boson production modes
and the electroweak corrections into consideration, a
more precise predictions for inclusive pp → H produc-
tion cross-sections are obtained by using the PMC. The
inclusive cross-section increases with the increment of
the hadron collision energy. To compare with the LHC-
XS predictions with a guessing scale µr = mH , our
PMC predictions are increased by about 21%, 23% and
29% for

√
S =7 TeV, 8 TeV and 13 TeV, respectively,

which shows a better agreement with the latest LHC
ATLAS measurements, especially for the measurements
at

√
S =7 TeV and 8 TeV. A comparison with fidu-

cial cross sections has been presented in Table V, which
shows no significant differences between the measured


