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factorization

• Cross sections at Hadron colliders:

• Mass factorization:
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John C. Collins, et al. (1989) , 
hep-ph/0409313 

B. Pötter. (1997)



Partonic cross section

• Total cross sections:

• Differential cross sections:

• Distributions:

• Polarized distributions.
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Squared amplitudes and integrals

Cross
sections

Anti-unitarity relation

Loop- and phase-space integrals



Partonic cross section

• Amplitudes 
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LO      +  NLO   +    NNLO   +    ...



Threshold resummation

• Differential distribution over a kinematic variable 
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Threshold resummation
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Fixed order and 

resummed predictions for 

rapidity y=0 and y=2.4 at 

each order

P. Banerjee et.al . (2018), arXiv:1805.01186



Threshold resummation
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Drell-Yan rapidity distribution for 14 TeV LHC at q = MZ

P. Banerjee, et.al . (2018), arXiv:1805.01186



Threshold resummation
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Power expansions of the NLO+NNLO hadronic cross sections for Drell-Yan.

M. Beekveld, et.al., arXiv:2101.07270



Threshold resummation
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Ratio plot for the DY invariant mass distribution

M. Beekveld, et.al., arXiv:2101.07270



Rapidity distribution for fixed-order Drell-Yan

• Hadronic differential cross section
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Rapidity distribution for fixed-order Drell-Yan

• LO

• NLO
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M. Bonvini, arXiv:1212.0480



Rapidity distribution for fixed-order Drell-Yan

• NLO real
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Rapidity distribution for fixed-order Drell-Yan

• NLO
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Rapidity distribution for fixed-order Drell-Yan

• Shift kinematics

18/09/2023 15

V. Duca, et.al., arXiv:1706.04018



Rapidity distribution for fixed-order Drell-Yan

• LP+NLP, LL @ NLO
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N. Bahjat-Abbas,, et.al., arXiv:1905.13710



Rapidity distribution for fixed-order Drell-Yan

• NNLO
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Rapidity distribution for fixed-order diphoton

• LO
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Rapidity distribution for fixed-order diphoton

• NLO, direct calculation
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Rapidity distribution for fixed-order diphoton

• NLO, shift kinematics
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V. Duca, et.al., arXiv:1706.04018



Rapidity distribution for fixed-order diphoton

• NLO, shift of the rapidity
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Rapidity distribution for fixed-order diphoton

• NLO, beyond NLP
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Resummation for rapidity distribution

• Diphoton:
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Resummation for rapidity distribution

• Diphoton:

• Drell-Yan
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Summary and outlook
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• NNLO NLP fixed order calculation for Drell-Yan process differential in both 

invariant mass and rapidity variables.

• NLO including all powers in (1-z) calculation for diphoton production process 

differential in both invariant mass and rapidity variables.

• Factorization of rapidity variable and threshold variable at NLP LL.

• NLP LL resummation for both processes.

• Resummation beyond LL at NLP.

• Including off-diagonal channels.
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• NNLO NLP fixed order calculation for Drell-Yan process differential in both 

invariant mass and rapidity variables.

• NLO including all power in (1-z) calculation for diphoton production process 

differential in both invariant mass and rapidity variables.

• Factorization of rapidity variable and threshold variable at NLP LL.

• NLP LL resummation for both processes.

• Resummation beyond LL at NLP.

• Including off-diagonal channels.
Thanks for your attention!
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