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https://indico.ihep.ac.cn/event/7744/


The Large Hadron Collider

• circumference = 26.7 km
• Ecm = 13 TeV
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Largest Science 
Experiment of 
Human Being
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QCD is everywhere at the LHC!



pQCD in the LHC era
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G. Salam

Today
• 20 fb-1 @ 8 TeV
• ~110 fb-1 @ 13 TeV

Future
• 2023: 300 fb-1

• 2035: 3000 fb-1@14 TeVAGE
OF

PRECISION

±1%
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Explosion of NNLO calculations
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Gavin Salam



Inclusive cross section prediction
• 90% of Higgs produced through gg fusion at the LHC
• Notorious slowly convergent perturbative series
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LO δNLO δNNLO δN3LO

z = 1� m2
H
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Anastasiou, Duhr, Dulat, Herzog, Mistlberger, 1503.06056

Anastasiou, Duhr, Dulat, Furlan, et al., 1403.4616
Y. Li, von Manteuffel, Scharbinger, HXZ, 1412.2771

Anastasiou, Duhr, Dulat, Furlan, et al., 1411.3584

• Success application of near 
threshold soft expansion

• First N3LO hadronic cross section
• Crucial for precision Higgs 

program

Alternative approach:
principle of maximum conformality 
applied to Higgs production/decay
S.Q. Wang, X.G. Wu, Brodsky, Mojaza, 1605.02572
J. Zeng, X.G. Wu, S. Bu, J.M. Shen, S.Q.Wang, 1801.01414

13 TeV δN3LO

�H = 16 pb + 20.6 pb + 9.79 pb + 2 pb


