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WHAT IS A GENERATOR?
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As a hep-exer, a “generator” that you might hear from your friends could be: 

A coding concept from your programmer friends
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WHAT IS A GENERATOR?

3

As a hep-exer, a “generator” that you might hear from your friends could be: 

A coding concept from your programmer friends 

A Lie group theory concept from your hep-th / hep-ph friends
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WHAT IS A GENERATOR?

4

As a hep-exer, a “generator” that you might hear from your friends could be: 

A coding concept from your programmer friends 

A Lie group theory concept from your hep-th / hep-ph friends 

A statistics concept from your statistician friends 
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WHAT IS A GENERATOR?

5

As a hep-exer, a “generator” that you might hear from your friends could be: 

A coding concept from your programmer friends 

A Lie group theory concept from your hep-th / hep-ph friends 

A statistics concept from your statistician friends  

Today, the “generator” you are going to play with is: 

A tool (program) to generate events from certain (collision) physics events 

N.B.
 

Very often generators 
(physics process provider) 

are discussed together with 
detector simulators as they 

both contributes to the 
Monte Carlo (MC) Modeling
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WHAT IF A WORLD WITHOUT GENERATORS?

6

Higgs mass measurement is of course an import input to understand our universe 

Vacuum stability, mass origin… 

Now, Imagine yourself measuring higgs boson mass without event generators in its 
diphoton decay channel
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WHAT IF A WORLD WITHOUT GENERATORS?

7

Higgs mass measurement is of course an import input to understand our universe 

Vacuum stability, mass origin… 

Now, Imagine yourself measuring higgs boson mass without event generators in its 
diphoton decay channel 

??All needs: Higgs BW shape + Detector photon resolution + pure higgs phase space??
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WHAT IF A WORLD WITHOUT GENERATORS?

8

Higgs mass measurement is of course an import input to understand our universe 

Vacuum stability, mass origin… 

Now, Imagine yourself measuring higgs boson mass without event generators in its 
diphoton decay channel 

??All needs: Higgs BW shape + Detector photon resolution + pure higgs phase space?? 

Yes, though it is not BW shape, detector res. Is complicated, and no perfect purity!
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LUCKILY WE HAVE GENERATORS

9

Higgs mass measurement is of course an import input to understand our universe 

Vacuum stability, mass origin… 

Now, Imagine yourself measuring higgs boson mass without event generators in its 
diphoton decay channel 

??All needs: Higgs BW shape + Detector photon resolution + pure higgs phase space?? 

Yes, though it is not BW shape, detector res. Is complicated, and no perfect purity! 

Since we have generator: 

We could model every time phase space related cuts/acceptance/efficiencies to 
model higgs shape 

We could have properly modeled detector response modeled event by event 

And we just need to simulate additional background processes :)
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CMS GENERATOR USAGE: A GLANCE FROM LEGACY RUN2 DATASET
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Num. of Events

Benefit a lot from the convenience of MadGraph!
More events calls for more sophisticated modeling (high order, jet merging…)!

Generator (Matrix Element modeling) usage breakdown based on legacy Run2 dataset
Pythia8 mostly chosen for parton shower and hadronization 

Num. of Requests

Created by 2023.4

ME & PS/Had. factorization:
CMS “Gridpack”: 

compressed tarball with 
precompiled ME grids
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SO:

This tutorial will be focused on MG 

For its wide usage 

For its user friendly design 

For me as CMS MG5 contact :) 

Please check out this gitlab repo, and login into lxlogin server!
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Thanks!

https://gitlab.cern.ch/sqian/cms_mg5_tutorial_prepare/-/tree/2025_CMS_China_WinterCamp?ref_type=heads

