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What we are going to discuss?
Global analysis  (NS)

> What is a QCD global analysis?

> The Bayesian inference in a nutshell

> Why lattice + experimental data?

Synergy between lattice and pheno (KC)

> LQCD: exploratory vs. precision studies

> Lattice approaches to partonic functions

> Some state-of-the-art lattice results 

> Synergy: open problems/challenges



What is  ( the future of )  QCD global analysis?
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The Bayesian inference



The Bayesian inference



The Bayesian inference



Why lattice and experimental data? 

Lin, et al.

Cammarota et al.

Bringewatt et al.



Complementarity 

> Huge amount of data to access hadron 

structure and hadronization

> Provides the testing platform for 

universality and QCD predictions

> Requires to separate reaction dependent 

parts from intrinsic properties 

Experiment

> Provides constraints on hadron structures 

not accessible experimentally 

> Universality of factorization can be tested  

within combined lattice observables and 

experimental data  

> Direct access to intrinsic properties of 

hadron structure  that can be compared 

with infrared structures from experiments 

Lattice



Challenges
Uncertainty quantification

> Modeling the likelihood function ->  

treatment of  systematic uncerties 

> Confidence levels in the presence of 

incompatible data   

> Bayesian posterior sampling on large 

dimensional space  ~ O(100)

JLab 12 and EIC  + (Lattice)

> New era of high luminosity 

experiments ->  enormous amount of 

data  

>New ideas emerging using  machine 

learning models 


