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Collinear factorization 

 
◉  Long distance physics encoded into universal PDF / FF 
◉  PDF / FF extracted from global fits to data 
◉  Q2 evolution dictated by perturbative QCD (DGLAP) 

�h = f i ⌦ f j ⌦ �̂k
ij ⌦Dh

k

Hadron production 
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◉  Many sets available 
○  BFGW, KKP, Kretzer, HKNS,  DSS/DSV, AKK05/AKK08, HEDSS… 

◉  Data 
○  e+e- : LEP, B-factories (Belle/BaBar/CLEO) 
○  Semi-inclusive DIS  e p à e h X 
○  Hadroproduction (RHIC, Tevatron, LHC) 

◉  Most recent sets include hadron identification 
○  Charged hadrons but also pions, kaons, protons, strange hadrons 

◉  Theoretical developments 
○  Uncertainties, mass effects, small-x resummation 

◉  Still poorly known in the gluon sector and at large z 

Fragmentation functions into light hadrons 



François Arleo   Discussion on fragmentation functions – LPSC Grenoble (September 2017) 4 

◉  The large mass acts as a collinear cut-off for gluon emission 

◉  Entirely computable in perturbative QCD (NLO/NNLO) 

 
◉  Harder fragmentation than into light hadrons 
◉  Suitable to compute production of heavy quark jets 

Fragmentation functions into heavy quarks 

mQ � ⇤QCD
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◉  Need a non-perturbative input for the transition Q à D, B… 
◉  Obtained from global fits 
○  Peterson, Kartvelishvili, Lund, Bowler… 
○  KKKS : fragmentation in D mesons 

■  Charm baryons? 
■  Similar approach for B mesons? 

◉  Recent measurements from ATLAS 

Fragmentation functions into heavy hadrons 
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Quarkonium production notoriously known as being difficult to understand 

◉  Several approaches proposed 
○  Color Singlet Model (CSM) vs. NRQCD 
○  None of them fully satisfactory 
○  More recent 1/pT expansion approach, supposedly valid at high pT  

◉  FF into quarkonium computed and related to NRQCD matrix elements 
○  E.g. Nayak, Qiu, Sterman, hep-ph/0509021 

◉  LHCb measurement of J/ψ in jets 
○  arXiv:1701.05116 

Heavy quarkonia 
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◉  Prompt J/ψ 
○  Disagreement with LO NRQCD 

◉  Non-prompt J/ψ (= B fragmentation) 
○  Good agreement with PYTHIA8 

LHCb result 


