
CASCADE event 
generator
09.11.2021
A. Bermúdez Martínez 



Page 2

Recall from Stefan’s lecture
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Recall from Stefan’s lecture
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TMD

TMD evolution

TMD parton 
shower

CASCADE
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CASCADE
● Monte Carlo program based on TMDs, doing ISR and FSR
● Latest version CACADE 3.1.1 (https://cascade.hepforge.org/) 
● Inputs lhe files (hard process):

A. Bermúdez Martínez

● Can be used to shower events (collinear and kt-dependent processes):
- for collinear processes kt is added according to TMD, preserving mass of the 
system
- for off-shell processes events are showered directly

● After shower events are hadronized and written in hepmc format for further 
analysis in Rivet
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CASCADE: PB formulation of TMD evolution
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● Starting at a scale μ
i
, the algorithm samples the next 

scale μ
i-1

 at which a parton will be emitted 

● Continues until lowest scale (cutoff)
● Physics lies in mapping of evolution variables to 

splitting kinematics
● * TMD from splittings cumulative kt in forward evolution
● ISR fully determined by TMD and its backward PB 

evolution
● PS exactly matches the evolution of the TMD
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CASCADE + KaTie
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k
T
-factorization

KaTie

● Parton level events with off-shell initial state partons
● Calculation including TMD
● Event files in the Les Houches format (LHE)

CASCADE 

● Takes LHE files from KaTie
● Showers using TMD evolution and hadronizes
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CASCADE + KaTie
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CASCADE + MC@NLO
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MC@NLO

● Real and virtual corrections 
● Includes subtraction terms (Parton 

shower dependent)
● Event files in the LHE format

CASCADE 

● Takes LHE files from MC@NLO
● Adds TMD
● Showers using TMD evolution and 

hadronizes

Recall Stefan’s points

Divergences at NLO 

mailto:MC@NLO
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CASCADE + MC@NLO
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Divergences at NLO 
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CASCADE + POWHEG
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POWHEG

● Real and virtual corrections 
● Includes supression (Parton shower 

independent)
● Positive weighted events 
● Event files in the LHE format

CASCADE 

● Takes LHE files from POWHEG
● Adds TMD
● Showers using TMD evolution and 

hadronizes

Recall Stefan’s points

Divergences at NLO 

- Exponential suppression (as opposed to 
subtraction terms)
- Cut separating n and n+1 contributions
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CASCADE + POWHEG
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Divergences at NLO 

- Exponential suppression (as opposed to 
subtraction terms)
- Cut separating n and n+1 contributions



Page 12

CASCADE and multi-jet merging
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CASCADE and multi-jet merging
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CASCADE and multi-jet merging
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CASCADE and multi-jet merging

Madgraph

● n, n+1, n+2, ... real corrections  
● Event files in the LHE format

CASCADE 

● Takes LHE files from Madgraph
● Adds TMD
● Showers using TMD evolution and 

hadronizes
● Divergent regions suppressed by 

merging (Parton shower Sudakov)
● Double counting avoid by merging

Recall Stefan’s points
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CASCADE steering file (merging example)
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CASCADE steering file (merging example)

Main block
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