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An Overview of ALICE
● ALICE = A Large Ion Collider Experiment
● One of the main goals of ALICE is to produce quark-gluon plasma, a state 

of matter in which quarks are asymptotically free. 
● ALICE is able to precisely differentiate pions, lambdas, kaons, etc. and to 

determine charge.



Angular Correlations
● Azimuthal angle: Angle between the 

positive x-axis and the projection of 
the momentum vector onto the x-y 
plane.

● Pseudorapidity: A spatial coordinate 
describing the angle of a particle 
relative to the beam axis.

● Correlation functions: In this project, 
we consider 2D correlations between 
azimuthal angle and pseudorapidity.



Baryons, Conservation Laws, and the CALM Model
● Momentum, charge, strangeness, and baryon number (all quantum 

numbers) are conserved globally.
● These conservation laws contribute to the final correlation function. 
● These laws are incorporated into a Monte Carlo model (using Pythia and 

Phojet event generators) in order to simulate collisions and calculate the 
correlations (CALM model).



Unexpected Results from Baryon-Baryon and 
Antibaryon-Antibaryon Collisions

● Baryon-baryon and antibaryon-antibaryon 
collisions seem to produce anticorrelations - all 
models predict correlations.

● Previous analysis does not show this effect for 
mesons, and seems to be true for collisions of 
the same baryon number.

● Many effects and hypotheses have been ruled 
out as explanations.



My Project + Goals
● In a nutshell: To (try to) figure out what’s going on, what we don’t 

understand about baryons, etc. through analysis of collision simulations.
● Progress so far: Installing software, learning software, lots of background 

reading, waiting for my supervisor to get here...
● Future steps: Running simulations, gathering data, calculating and 

analyzing correlation functions.
● Goals: To examine a few hypotheses in order to progress toward an 

answer to this question!
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