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MasterClass

MasterClass
ALICE MasterClass is a part of International Particle Physics

Outreach Group called Physics MasterClasses
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International MasterClasses

provide an opportunity for 15- to 19-year old students to discover
particle physics

take place in more than 130 places in 28 countries with more than
6000 participants worldwide

are organized every year in March
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Discover the world of Quarks and Leptons with real data

get out of school for one day and come to a nearby university or
research centre
get insight into topics and methods of basic research at the
fundaments of matter and forces
perform measurements on real data from particle physics experiments
at CERN
participate in an international video conference for discussion of
results
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Looking for strange particles in ALICE

The aim of the exercise is to identify strange particles. Some of the goals
are:

give pupils a flavour of data analysis with real analysis tools

introduce them to the concept of particle decays and particle
identification based on the V0 (and cascade) decay patterns, the
concept of invariant mass, introduce efficiency and calculate yields,
introduce errors, histograms.

introduce the concept of background and background subtraction
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http://physicsmasterclasses.org
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ALICE MC

http://aliceinfo.cern.ch/public/MasterCL/MasterClassWebpage.html
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CERN is one of the world’s largest and most respected centres for
scientific research.
Its business is fundamental physics, finding out what the Universe is made
of and how it works.
At CERN, the world’s largest and most complex scientific instruments are
used to study the basic constituents of matter — the fundamental
particles.
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LHC is a gigantic scientific instrument near Geneva, where it spans the
border between Switzerland and France about 100m underground.
It is a particle accelerator used by physicists to study the smallest known
particles – the fundamental building blocks of all things.
It will revolutionise our understanding, from the minuscule world deep
within atoms to the vastness of the Universe.
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ALICE has been designed to measure, in the most complete way possible,
the particles produced in the collisions which take place at its center, so
that the evolution of the system in space and time can be reconstructed
and studied.
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Strange Particles

Strange particles are hadrons containing at least one strange quark.

Here we will be studying their decays. In these decays the quantum
number of strangeness is not conserved, since the decay products are
only composed of up and down quarks.

The decays we will be looking for are:
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Visual analysis

Pupils work by themselves at computers, in groups of 2 or 3;
supervisors help them.

analyse 30 events

update tables and histograms

save results file
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The tools and how to use them

the exercise is done in the ROOT
framework

simplified version of the ALICE event
display

demonstration mode

student mode for the event analysis

teacher mode for the collection and
merging of the results.
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E1 =
√

(px1 ∗ px1 + py1 ∗ py1 + pz1 ∗ pz1 +mass1 ∗mass1)
minv =

√
((E1+E2+E3)∗ (E1+E2+E3)− (px1+px2+px3)∗ (px1+px2+px3)−

(py1 + py2 + py3) ∗ (py1 + py2 + py3)− (pz1 + pz2 + pz3) ∗ (pz1 + pz2 + pz3))
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Invariant mass calculation

497 MeV ± 13 MeV it is a K s0
1115 MeV ± 5 MeV and the daughter
particles are a proton and a negative
pion then it is a Λ.

1115 MeV ± 5 MeV and the daughter
particles are an antiproton and a
positive pion then it is an anti-Λ.

For a cascade decay, if the mass
calculated from the 3 tracks is 1321 ±
10 MeV then it is a Ξ.
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Histograms
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K s0
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Λ
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Ξ
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Presentation of the results

This table summarises the results. The column real data contains the
numbers of K s0 , Λ, anti-Λ and Ξ found by student
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Large statistics analysis

analyse 2000 events /observe the mass distribution of the
combinatorial background.

analyse 2000 events looking for K s0 / fit background / fit peak

analyse 2000 events looking for Λ and anti-Λ / fit background / fit
peak.
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Centralities analysis

create large data samples to do analysis of V0 (K0s and Lambdas)
and Cascade reading V0 and Cascade candidates

create files in different centrality bins for PbPb
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Conclusions

ALICE MasterClass is a part of International Particle Physics
Outreach Group called Physics MasterClasses

the aim of the exercise is to identify strange particles and give pupils
a flavour of data analysis with real analysis tools
ALICE MC - three parts:

Visual Analysis
Large Scale Analysis
Centrality Analysis

more info:
http://physicsmasterclasses.org
http://aliceinfo.cern.ch/public/MasterCL/MasterClassWebpage.html
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Thank you!
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