Designing and recasting
LHC analyses with
MADANALYSIS 5

analysis design based on the Mapamarss 5 metalanguage
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What is MADANALYSIS 57

a tool devoted to
phenomenological studies @ LHC

Design of a novel Recasting of an
analysis existing analysis

\

LHC sensibility to a given
experimental signature




What MADANALYSIS 5 does ...
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' Reading signal and background event files

7"’ Supporting any event file format
\ (STDHEP, HEPMC, LHE, LHCO, ROOT)

Analyzing data

* Filling histograms
* Selection cuts

Analysis report
HTML or PDF
* histograms
e selection
Report gff|C|enC|es |
G » figures of merit
enerator

three possible
“graphical
drivers”:
RooT,
MATPLOTLIB Or }

GNUPLOT

available in the
next release



What MADANALYSIS 5 does ...

' Reading signal and background event files

7"’ Supporting any event file format
\ (STDHEP, HEPMC, LHE, LHCO, ROOT)
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Processing data

\ \q‘

 Detector simulation

* Predefined analyses Report

Generator

¥

three possible

Analyzing data » “graphical
drivers”:

* Filling histograms Roor,

* Selection cuts MATPLOTLIB Oor
GNUPLOT

42"

Storing events into output files
LHE, LHCO, ROOT file formats

I

Analysis report

HTML or PDF
e histograms
* selection

efficiencies

» figures of merit

available in the
next release



and what the user needs to do ...

Intuitive metalanguage

¥

User interface in PYTHON

import DrellYan*.lhe as dy
import ttbar semilep*.lhe as tt
import ttbar dilep*.lhe as tt

set detector.fastsim.package = fastjet
set detector.fastsim.algo = kt
set detector.fastim.bjet.efficiency = 0.5

plot MET
plot M(mut+ mu-)
plot PT (j[1]) # the hardest jet

select 70 < M(mu+ mu-) < 110
define mu = mu+ mu-

select (mu) PT > 25

reject N(mu)< 2

set main.outputfile = output.lhco




Recasting an ATLAS or CMS analysis

Available on the CERN CDS inf
J = ormation server
CMS PAS SUS-12-0
19

CMS Physics Analysis Summary

Contact: cms-pag-conveners-susy@cern ch 2
) 2014/08/24

Search for physics beyond the standard model in events
with two leptons, jets, and missing transverse energy in pp
collisions at /s = 8 TeV )

The CMS Collaboration

Abstract

This note presents a search for physics beyond the standard model in final states

with two opposite-sign same-flavor leptons, jets, and missing transverse energy, in a

sample of 8 TeV pp collisions collected with the CMS detector at the CERN LHC. The °
e o fotuoes o st foe  Kincmate e i thevarian mas Recast selection
distribution of the opposite-sign same-flavor lepton pair The size of the data sample

corresponds to an integrated luminosity of 19.4 fb~!. We do not observe evidence for

a statistically significant signal

Numbers of

background

Signal events
(STDHEP or HEPMC format)

DELPHES-MA ASTUNE

C Jpm |

data and

events Limit computation

Physics
Analysis
Database




