w "-" d.

Nadia Padovani Tutor: — -
Gabriele Pomponi Andrea Cardini

Hamburg, 28/10/18

Istituto Statale di Istruzione Secondaria Superiore

il*l

Compact Muon Solenoid

r\ "Federigo Enriques”



Index of contents

01 Introduction to the CMS experiment & HEP
* Anintroduction on the Standard Model and other theories
* The Compact Muons Solenoidal detector at LHC

02 Work with CMS Show
* pp collisions
* Acloser look to a peculiar event

03 Introduction to ROOT
 Work with the interactive shell
* Plotting functions and histograms

04 Finding the Higgs
* Signal / Background comparison
* Selection cuts

DESY. | Nadia Padovani, Gabriele Pomponi, 28/10/18



HISTORY OF THF | INIVERSF A Introduction to HEP
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Particles In a detector
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A closer look to a peculiar event

made with: feynman.aivazis.com

While looking at the events we found one where:
* Electron positron pair with m=89.350 GeV

* The invariant mass of the system made by 3
electrons, a muon and the met was 127.315 GeV

=> this could be a Higgs boson decaying in two Z
of which one decays into e* e and the otherin T" T
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Introduction to ROOT

Some of the things we learnt:

Shell commands, like cd, Is, mkdir, cp, pwd ...

Some basic C++, like using cout, putting “;" at
the end of lines, making a function, etc. ;
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sqrt(x)"pow(y,x)

Some of the things we did with ROOT:

Define functions

Plot quirky functions in both 1d and 2d

Plot histograms

Use drawing options



Comparison between Background and Signal v,

Sighal: H—-T T

Final state:

* One electron and one muon with opposite signs
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Comparison between Background and
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Comparison between Background and Signal
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Improving event selection to identify the Higgs
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Through cuts made using the
variables in the previous slide,
we were able to cut a lot of
noise while keeping most of
the signal
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Thanks for the attention.

Grazie per I'attenzione
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