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What is MadAnalysis 5? 

2012: birth of MadAnalysis 5  basic features: 

• Reading of signal and 

background event files 

 

• Production of histograms for 

different distributions. 

 

• Definition of various selection 

cuts on the input samples. 

 

• Results of the analysis summed 

up by a S/B-like ratio table. 

 

• Dumping results in a smart 

report (PDF, DVI or HTML) 
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What is MadAnalysis 5? 

But MadAnalysis 5 can do other things for you: 

• Producing special plots such as 

ME/PS merging validation plots 

(see talk devoted to merging) 

• Applying a fast-simulation 

detector (Delphes) to your 

hadronic events 

• Applying a jet-clustering 

algorithm to your 

hadronic events 

• Writing the events in 

another data format. 

• Recasting an existed 

analysis and computing a 

limit to a BSM signal 

• Designing a sophisticated 

analysis in the expert 

mode  
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What is MadAnalysis 5? 

Processing data 
 

• Clustering 
• Fast-simulation 

Analyzing data  
 

• Selection cuts 
• Filling histograms 

Defining  
an analysis  

with a  
dedicated 

metalanguage 

Reading of signal and background event files 
Supporting any event file format 
(STDHEP, HEPMC, LHE, LHCO, ROOT) 

o
p

ti
o

n
al

 

Storing events into output files 
LHE and LHCO file formats 

Analysis report 
histograms,  
selection efficiencies,  
S/B-like ratio table 

o
p

ti
o

n
al

 

Scope: 
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2. Normal & expert mode 

Python 
Interface 

User commands 
or script 

C++ kernel (SampleAnalyzer) 
+ Tools (such as FastJet) 

Working 
directory 

Librairies 

Main program and 
analysis codes 

Analysis results 

Final reports 

Samples 

Installation, 
compilation 
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Platform: Linux 2.6.18-348.12.1.el5 [Linux mode] 

Reading user settings ... 

Checking mandatory packages: 

     - python                   [OK] 

     - python library: numpy    [OK] 

     - g++                      [OK] 

     - GNU Make                 [OK] 

     - Root                     [OK] 

     - PyRoot libraries         [OK] 

Checking optional packages: 

     - pdflatex                 [OK] 

     - latex                    [OK] 

     - dvipdf                   [OK] 

     - zlib                     [OK] 

     - FastJet                  [OK] 

     - Delphes                  [OK] 

     - Delphes-MA5tune          [DEACTIVATED] 

Checking the MadAnalysis library: 

  => MadAnalysis libraries found. 

  => MadAnalysis test program works. 

************************************************************* 

MadGraph 5 NOT found: 

  => Particle labels from input/particles_name_default.txt 

  => 87 particles successfully exported. 

  => Multiparticle labels from 

madanalysis/input/multiparticles_default.txt 

  => Creation of the label 'invisible' (-> missing energy). 

  => Creation of the label 'hadronic' (-> jet energy). 

  => 8 multiparticles successfully exported. 

 

ma5> 

The MadAnalysis 5 console 
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2. Normal & expert mode 

Normal mode 
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2. Normal & expert mode 

Normal mode 
The user can write an analysis with the help of a meta-language. 

Here we give some simple examples: 

• Cuts : selecting / rejecting events 
 

 
 
 
• Cuts : selecting / rejecting a particle or a 

combination 
 
 

 

ma5> reject MHT < 50 

ma5> select N(mu) >= 2 

ma5> select (mu) PT > 50 

ma5> select 80 < M (mu+ mu-) < 100 

ma5> plot NPID 

• Plots : content of the event final state 

ma5> plot MET 

ma5> plot M(mu+ mu-) 

• Plots : usual plot 

ma5> define mu = mu+ mu- 

ma5> plot PT(mu) 

• Plots : using multiparticle definition 

ma5> plot PT(j[1]) [logY] 

ma5> plot MET 100 0 1000 [normalize2one] 

• Plots : using options [] 

• Plethora of observables are defined 

• Possible to sum, to subtract observables 

• Possible to specify the origin of a particle 

• And many more possibilities … 
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2. Normal & expert mode 

Expert mode 
The user can write an analysis directly in C++. 

MadAnalysis 5 offers several developer-friendly services :  

• A common data-format for describing an event 

• Interfaces to useful high-energy physics tools 

• Ready-to-use observables such as αT, MT2, MT2w, … 

• Support for multiple sub-analyses (signal and control regions) 

• Smart way for handling cuts and histograms 

 

 

naïve implementation MadAnalysis implementation 
(each condition is evaluated only one time) 
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Signal events 
(STDHEP or HEPMC format) 

Physics 
Analysis 

Database 

DELPHES / 
DELPHESMA5TUNE 

C ++ 

Numbers of data and 
background events 

Recast selection 
(Expert Mode) 

Limit 
computation 

3. MadAnalysis recasting way 

Eur.Phys.J. C74 
(2014) 3103 
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3. MadAnalysis recasting way 

• Reducing the ROOT size. 

• Lepton & photon isolation done @ analysis level. 

• More realistic parametrization of the b-
tagging(mis-)efficiency @ analysis level. 

• More info on generated particles. 

Detector 

very-fast-simulation 

Delphes MA5-Tune 

Special tuning of the 
Delphes 3.0 package 

provided by MadAnalysis 5 

Delphes + MA5 card 

Official Delphes release using 
special CMS/ATLAS detector 

cards provided by MadAnalysis 5 

old 
way 

new 
way 

 

from 
MA5 
v1.2 

• Most of the features implemented in the official 
Delphes release. 

• Other features are encapsulated into external 
Delphes modules. 

• Lepton & photon isolation always done 
@ analysis level + improvement. 
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A database with MadAnalysis 5 implementations of LHC analyses  
http://madanalysis.irmp.ucl.ac.be/wiki/PhysicsAnalysisDataBase 
 
 

3. MadAnalysis recasting way 

B. Dumont et al, Eur. 
Phys. J. C75 (2015) 56 

Big work achieved by the PAD collaboration 

http://madanalysis.irmp.ucl.ac.be/wiki/PhysicsAnalysisDataBase
http://madanalysis.irmp.ucl.ac.be/wiki/PhysicsAnalysisDataBase
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A database with MadAnalysis 5 implementations of LHC analyses  
http://madanalysis.irmp.ucl.ac.be/wiki/PhysicsAnalysisDataBase 
 
 

next slide 

3. MadAnalysis recasting way 

Big work achieved by the PAD collaboration 

B. Dumont et al, Eur. 
Phys. J. C75 (2015) 56 

http://madanalysis.irmp.ucl.ac.be/wiki/PhysicsAnalysisDataBase
http://madanalysis.irmp.ucl.ac.be/wiki/PhysicsAnalysisDataBase


17 

Files are versioned, can be downloaded 

3. MadAnalysis recasting way 
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4. Using the recast analyses 

• Installing the required framework within  
MadAnalysis 5.  
 

 All available analyses are automatically  
downloaded from the PAD. 

 3 options: only Delphes-based analyses, only DelphesMA5tune-based analyses, or both. 

 
ma5>install DelphesMA5tune 

ma5>install PADForMA5tune 

ma5>install Delphes 

ma5>install PAD 

ma5>set main.recast = on 

ma5>submit 

MA5: Would you like to edit the recasting Card ? (Y/N) 

Normal mode with 
the PYTHON console 

• Importing your signal samples 

• Activating the recasting mode 

 

• Launching the processing 
 

and/or 
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4. Using the recast analyses 

Recasting card: only ‘ON’ / ‘OFF’ to be changed 

Illustrative output (beware of low statistics for the example) 



Summary 
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                                   in few words: 

• A multi-purpose tool for phenomenologists: 

 - Normal mode: user-friendly, based on a homemade meta-language 
 - Expert mode: developer-friendly 

• Interfaced to Delphes, MadAnalysis can be used for recasting existed analyses and 
reinterpreting LHC results. 

• All recast analyses are stored on the PAD (Physics Analysis Database) 
 ~ 20 recast LHC8 analyses ; first LHC13 analyses soon 
 see talks on Friday for examples 

• All the recast analyses can be applied on a given signal in order to determine if this 
signal is excluded or not. 

Next development: 

• Interfacing totally MadAnalysis 5 to MadGraph 5 (very soon) 

• New graphical driver (soon) 

• Parallel jobs  


