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How to install CheckMATE2

• please follow the instructions at  
http://checkmate.hepforge.org/tutorial/ver2/
start.php 

• you can also install the virtual disk  
http://www.th.physik.uni-bonn.de/people/jsk/

http://checkmate.hepforge.org/tutorial/ver2/start.php
http://checkmate.hepforge.org/tutorial/ver2/start.php
http://www.th.physik.uni-bonn.de/people/jsk/


CheckMATE in a Nutshell
• CM tests models against LHC constraints 

• CM is based on Delphes 

• we have tuned the 8 TeV and 13 TeV ATLAS 
detector 

• many LHC searches are implemented 

• there are various way to provide truth level MC 
events to CM



D. Dercks, N. Desai, M. Drees, H. Dreiner, JSK, K. Rolbiecki, J. Tattersall, T. Webber



D. Dercks, N. Desai, M. Drees, H. Dreiner, JSK, K. Rolbiecki, J. Tattersall, T. Webber



D. Dercks, N. Desai, M. Drees, H. Dreiner, JSK, K. Rolbiecki, J. Tattersall, T. Webber



D. Dercks, N. Desai, M. Drees, H. Dreiner, JSK, K. Rolbiecki, J. Tattersall, T. Webber



D. Dercks, N. Desai, M. Drees, H. Dreiner, JSK, K. Rolbiecki, J. Tattersall, T. Webber



D. Dercks, N. Desai, M. Drees, H. Dreiner, JSK, K. Rolbiecki, J. Tattersall, T. Webber



CheckMATE in a Nutshell
• after detector simulation, we choose objects of 

interests (leptons, jets,... )  

• apply efficiency and isolation flags, overlap removal,... 

• check signal regions criteria and count number of 
events S in each signal region 

• we compare S to S95 or calculate CL(O,B,ΔB,S,ΔS) 

• if S/S95 > 1 then model point is excluded



How to run CM

• after installing CM2, change into following directory 

• cd CM-PATH/bin 

• you should find the executible ./CheckMATE 

• just enter ./CheckMATE 





Simplest Example
# This is a minimal working example 
[Parameters] 
Name: My_New_Run 

[testprocess] 
XSect: 1 FB 
Events:  example_run_cards/auxiliary/testfile.hep 

testparam.dat



• run CM with the previous input 

• ./CheckMATE testparam.dat 

• CM will ask if all the input is correct 

• the result is displayed 



• in the simplest example all 8 TeV searches are 
employed 

• alternative settings:  
Analyses: atlas_1404_2500,  
Analyses: 8TeV  
Analyses: atlas8TeV 

• Change invisible PID: 
Invisible PIs: 35 

• FullCLs: True



Pythia 8
[Parameters] 
Analyses: 8TeV 
Name: My_Pythia_Run 
SLHAFile: example_run_cards/auxiliary/testspectrum.slha 
OutputExists: overwrite  
SkipParamCheck: True 

[testprocess] 
Pythia8Process: p p > sq sq~ 
MaxEvents: 1000 testparam_pythia.dat





• in simple run, CM only provides basic informations 

• if you want to access more detailed informations 
change to the results folder 

• cd ../results/My_Pythia_Run/ 

• the directory contains several subdirectories



• e.g., the evaluation folder contains more detailed 
informations on the CM results



• we can find the cutflows in the analysis folder



Pythia 8
[Parameters] 
Analyses: 8TeV 
Name: pythia2 
OutputExists: overwrite 
SkipParamCheck: True 

[testprocess] 
Pythia8Card: template_pythia8.in 
MaxEvents: 1000 

testparam_pythia2.dat



Pythia 8
! Settings for the event generation process in the Pythia8 library. 
 PartonLevel:MPI = off              ! no multiparton interactions 
# PartonLevel:ISR = off              ! no initial-state radiation 
# PartonLevel:FSR = off              ! no final-state radiation 
# HadronLevel:Hadronize = off        ! no hadronization 

! For comparison with Pythia 6 
PDF:pSet = 8 !(CTEQ6L1) 

! Beam parameter settings. Values below agree with default ones. 
Beams:idA = 2212                   ! first beam, p = 2212, pbar = -2212 
Beams:idB = 2212                   ! second beam, p = 2212, pbar = -2212 

Beams:eCM = 8000. 

SLHA:file = example_run_cards/auxiliary/testspectrum.slha 

SUSY:gg2gluinogluino  = on 
SUSY:qqbar2gluinogluino  = on template_pythia8.in



Madgraph+Pythia 8
[Parameters] 
Name: madgraph 
SLHAFile: point.slha 
Analyses: 8TeV 
RandomSeed: 10 

[squ_asq] 
MGCommand: import model mssm; 
           define sq  = ul ur sl sr dl dr cl cr; 
           define sq~ = ul~ ur~ sl~ sr~ dl~ dr~ cl~ cr~; 
           generate p p > sq sq~ 

KFactor: 1.96 
MaxEvents: 1000 testparam_madgraph.dat





AnalysisManager
• the AnalysisManager allows to update detector 

settings 

• signal and background numbers can be added/
changed 

• it shows a list of all searches 

• new searches can be implemented



AnalysisManager
• in order to use the AnalysisManager, you have to 

create a executable 

• change to CM-directory 

• make AnalysisManager 

• cd bin 

• ./AnalysisManager







Online Tutorial

• please follow the instructions on http://
checkmate.hepforge.org/online_tutorial/web/
index.php

http://checkmate.hepforge.org/online_tutorial/web/index.php
http://checkmate.hepforge.org/online_tutorial/web/index.php
http://checkmate.hepforge.org/online_tutorial/web/index.php


How can I get help?

• ask me or better my collaborators :-) 

• visit our webpage at http://checkmate.hepforge.org 

• here you can always find the most recent 
CheckMATE2 version as well as all manuals 

• we also update our analysis library constantly

http://checkmate.hepforge.org

