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Outline
● Lesson 4

– Around   “IR  divergence”  
● IR  divergence  in  QCD/KLN  theorem
● Factorization
● DGLAP Equation/PDF

GOAL : Understanding  
(1)  IR divergence  structure.
(2)  what is  PDF .



  

IR divergence/DIGLAP Eq.
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IR divergence/DIGLAP Eq.
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IR divergence/DIGLAP Eq.
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Factorization :  Coll. Approx.

Matrix  Element 

Phase  Space

IR divergence/DIGLAP Eq.



  

Factorization :  Coll. Approx.

Splitting  functions:

IR divergence/DIGLAP Eq.



  

Factorization :  Coll. Approx. Cross  Section 

σ

IR divergence/DIGLAP Eq.



  

Deep Inelastic  Cross  Section : 
IR divergence/DIGLAP Eq.

=σ
DIS

(p2,Q2=-q2)

PDF Hard  Part



  

Deep Inelastic  Cross  Section : 
IR divergence/DIGLAP Eq.

=σ
DIS

(p2,Q2=-q2)

Cross section  must  be  scale  independent : 



  

Deep Inelastic  Cross  Section : 
IR divergence/DIGLAP Eq.
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Deep Inelastic  Cross  Section : 
IR divergence/DIGLAP Eq.
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DGLAP Equation

Sudakov Factor

Splitting function ← pQCD

non-branch provability

IR divergence/DGLAP Equation



  

Initial parton distribution @ Low Q2

fitting

Parton distribution @ High Q2

Ex. dataQ
2

 evolution

PS(MC)
or

PDF(analy.)
DGLAP Eq.

IR divergence/DGLAP Equation



  

IR divergence/DGLAP Equation



  

IR divergence/DGLAP Equation

●PDF: 
● Initial distribution: data fitting
● Q2 evolution: Analytic solution of DGLAP Eq.
● No kinematical information

●PS:
● Initial distribution: from PDF
● Q2 evolution: MC method to solve DGLAP Eq.
● generate Pt distribution



  

DGLAP Eq.  (Integral-differential equation)
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IR divergence/DGLAP Equation



  

Inhomogeneous Eq.
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IR divergence/DGLAP Equation



  

D  x ,Q2= Q2, Qs
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Method of successive substitution

Integral equation

x= f x∫a

x
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Equation

oth  approx.

1st

2nd

IR divergence/DGLAP Equation



  

Method of successive substitution

No emission 1 parton emission

2 parton  emission

IR divergence/DGLAP Equation
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IR divergence/DGLAP Equation
Method of successive substitution
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IR divergence/DGLAP Equation
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IR divergence/DGLAP Equation

Next  Lesson !


