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Introduction Experiment Experience

What is ALICE?

• ALICE - A Large Ion Collider Experiment;
• Researching the properties of the quark-gluon plasma by the
collision of lead ions.

Figure: The ALICE Cavern
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Our task
Description:

• Analysis of datasets of events of Monte-Carlo simulations;
- Datasets contain 15 events;
- Identification of strange particles by their decay topology.
- V 0

s

- Cascades
• Statistical analysis of the mass distribution of particles
detected by ALICE.

Figure: A proton-proton collision and data from a Pb-Pb collision.
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Detection of particles in ALICE

• Inner Tracking System - particle generates electricity;
• Time Projection Chamber - pushed off orbit electrons
generates electricity;

• Time of flight - measures the time the particles needs to get
from the primary pt the detector.
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Decay of particles
• Characteristics of the daughter particles we can obtain through
the detectors:

- Charge;
- Momentum: pT = 0.3qBR ; p = pT/ cos(λ);

- Mass: m =
p

vγ
.

Figure: Decay of a kaon
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Invariant mass
By using

• Law of conservation of energy;
• Law of conservation of momentum;
• Special theory of relativity: E 2 = m2 + p2 for c = 1.

one could deduce that

m =
√

m2
1 +m2

2 + 2E1E2 − 2~p1 ~p2

Figure: Decay of a kaon
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Results
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Statistical analysis of data obtained at ALICE

Question
How does one estimate the mass of a particle, though?

Answer

• Look for particles satisfying certain selection requirements;
• Find pairs of candidates for daughter particles;
• Calculate the invariant mass;
• Fill a histogram representing the data for the estimated

masses.



Introduction Experiment Experience

Statistical analysis of data obtained at ALICE
Question
How does one estimate the mass of a particle, though?

Answer

• Look for particles satisfying certain selection requirements;
• Find pairs of candidates for daughter particles;
• Calculate the invariant mass;
• Fill a histogram representing the data for the estimated

masses.



Introduction Experiment Experience

Statistical analysis of data obtained at ALICE
Question
How does one estimate the mass of a particle, though?

Answer

• Look for particles satisfying certain selection requirements;

• Find pairs of candidates for daughter particles;
• Calculate the invariant mass;
• Fill a histogram representing the data for the estimated

masses.



Introduction Experiment Experience

Statistical analysis of data obtained at ALICE
Question
How does one estimate the mass of a particle, though?

Answer

• Look for particles satisfying certain selection requirements;
• Find pairs of candidates for daughter particles;

• Calculate the invariant mass;
• Fill a histogram representing the data for the estimated

masses.



Introduction Experiment Experience

Statistical analysis of data obtained at ALICE
Question
How does one estimate the mass of a particle, though?

Answer

• Look for particles satisfying certain selection requirements;
• Find pairs of candidates for daughter particles;
• Calculate the invariant mass;

• Fill a histogram representing the data for the estimated
masses.



Introduction Experiment Experience

Statistical analysis of data obtained at ALICE
Question
How does one estimate the mass of a particle, though?

Answer

• Look for particles satisfying certain selection requirements;
• Find pairs of candidates for daughter particles;
• Calculate the invariant mass;
• Fill a histogram representing the data for the estimated

masses.



Introduction Experiment Experience

Statistical analysis of data obtained at ALICE
Question
How does one estimate the mass of a particle, though?

Answer

• Look for particles satisfying certain selection requirements;
• Find pairs of candidates for daughter particles;
• Calculate the invariant mass;
• Fill a histogram representing the data for the estimated

masses.



Introduction Experiment Experience

How to "see" a histogram?

Two types of data:
• Signal - What we are searching for!
• Background - What we want to get rid of!
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Fitting functions

• Background is described by a smooth function;
• Signal is determined by Gaussian distribution. The signal
is located at the mass of the studied particles and its integral
is proportional to their number.

Figure: Lambdas in Pb-Pb collisions data.
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Other projects

• Computer simulations;
• Grid technologies
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