Activity 1: Generate Signal (tth)

1) Write down subprocesses and diagrams for pp > tt~ bb~ with an intermediate s-channel higgs.

2) Log on to web site http://madgraph.hep.uiuc.edu/

Set up your own account



If prompted type username: madgraph  password: guest


Fill out form, username and password will be emailed to you.

Or use conference account:    username: yeti

password: yeti
3) Generate Process


pp > h > tt~ bb~


QCD = 2


QED = 2

4) Check results with what you expected from 1. List any “checks” you have that this is correct.

Activity 2: Check Cross Section (tth) Analyze Events

1) Select Events and Results Database  Look at LHC cross section and contributions from sub processes as well as plots.  List any “sanity” checks you can perform.

2) Download events


Select Events and Results Database


Select unweighted_events.tar.gz


File Format


Comment lines begin with #



First line has nparticles, event number, and weight



Next 7 lines hold LesHouches event information



Next n lines have momentum E, px, py, pz



First line #nparticles   event #,  weight, scale, alpha qed, alpha qcd
       6       1  0.3948860E-04  0.9118800E+02  0.7546772E-02  0.1270000E+00

   21   21    6   -6    5   -5        !Particle ID
    0    0    1    1    1    1           !Parent  information
    0    0    2    2    2    2

  501  502  501    0  504    0  !Color connections
  502  503    0  503    0  504

   -1   -1    1    1    1    1         !Status  
    1    1    1    1   -1   -1         !Helicity information:  Below is 4 momentum E,px,py,pz
  1  0.19041264101E+03  0.00000000000E+00  0.00000000000E+00  0.19041264101E+03

  2  0.46286718601E+03  0.00000000000E+00  0.00000000000E+00 -0.46286718601E+03

  3  0.19857955430E+03 -0.54360297946E+02  0.65515362397E+02 -0.42497584424E+02

  4  0.31525225578E+03  0.55725582867E+02 -0.13554903064E+03 -0.21800140936E+03

  5  0.35299456487E+02  0.12816501774E+02 -0.30147800001E+02  0.12280434263E+02

  6  0.10414856046E+03 -0.14181786694E+02  0.10018146824E+03 -0.24235985491E+02
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4) Generate plot for p_t of b quark (particle 5)
Activity 3: Check Run Results using SDE information

1) Open   pp>h>tt~bb~ process in browser


http://madgraph.hep.uiuc.edu/MadGraphData/ppp_h_btbxtx_0202/card.html
2) Follow links to study LHC run.


Find at least three checks to ensure results are “reasonable”.


Click on result numbers to get more details of run if needed

        a) ____________

        b) ____________

        c) ____________

Assignment 4: Download Generator and Run Locally

3) Select Code Download  save on unix machine.

csh> mkdir pp_tth

csh> mv madevent.tar.gz pp_tth 

csh> cd pp_tth


csh> gunzip madevent.tar.gz

csh> tar -xf madevent.tar

4) Some useful files


Source/setpara.f
 !Run parameters (pdf, machine energy, scales)





 !Set icollider=3 to run at the LHC


SubProcesses/run_cuts.dat    !Run cuts found on web page

 
     !change b-pair mass > 60.  

Source/setcuts.f      !Parton level cuts hard coded, can use to create

  

           !new cuts if needed

Source/run_config.inc

5) Generate events on your machine

csh> bin/generate_events 5000 0      !5000 is number of events. 0 says run serial


or try


csh > bin/survey 


csh > bin/refine
6) View web page on your machine


csh> mozilla  index.html 
 Activity 5: Study Signal Decayed tops (ttbb)

1) Go to directory with tth process and decay top quark


csh> cd pp_tth/Source

csh> make ../bin/decay 

csh> cd ../Events

csh> ../bin/decay

Input file: events.dat


Outputfile: dec-events.dat


Decay Particle:  t


Decay Mode:  your choice but do full decay not just t->bW!
2) Generate Plots of decayed events


Check invariant mass of particles 78 should be W

3) Now decay t~

csh> ../bin/decay

Input file: dec-events.dat


Outputfile: dec2-events.dat


Decay Particle:  t~

Activity 6: Study Background (ttbb)

1) Log on to web site http://madgraph.hep.uiuc.edu/
2) Generate Process


pp >  tt~ bb~


QCD = 4


QED = 0

3) Select Process Information and check Process/Diagrams are “reasonable”

4) Select Events and Results Database and check event run is “reasonable”
5)  Select unweighted_events.tar.gz   and download events to local machine

6) Calculate cross section with 90 < M_bb < 150 
