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Final state radiation

● Group 2: 
calculate quark 
momenta

● Group 4: Apply 
detector 
resolution

● Group 1: 
Integration



How to compute splitting 
functions

● Probability for final state 
radiation can be 
computed by the matrix 
elements (or splitting 
kernels)

→ equations for each 
probability



Multiple splittings

● Virtuality t = pT^2

● Momentum x

● Order in t 



Sudakov factors 

● Probability of describing the splitting of a parton 
i into any of the partons j 

● Assuming a Poisson process  

→ General equation:

→ Example for 
radiating a quark or 
gluon:



MC procedure 

● Generate a r with MC
● Calculate t1 and x1 (initial 

conditions)
● Solve for t2 and x2
● Repeat until cutoff scale

→ e.g. min p_t in detector
● Do x times to simulate 

many collisions  



Cutoffs and parameters

● Minimum transversal momentum (= small 
angles can not be resolved) 

● Numerical Cutoff (~1/z, ~1/(1-z))  



Pythia



Our code: 

t = pT^2 (quark) x (quark)

Jet multiplicity

Strongly dependent on non-physical 
parameters → Finetuning



ToDo:
● Parameter tuning

● Definition of virtuality

● Interface with Matrix-Element-Group: qq (started implementation, finetuning needed)

● Gluon Splitting

● ISR



Code Structure

Particle Interface Class
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