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Summary of the subject (maximum 1 page) : 
 
Very recently [1] it has been experimentally observed that a two-dimensional Bose gas 
confined to a harmonic trap, has a special dynamical symmetry for certain initial shapes of the 
cloud. In particular, it was found that an initial triangular shape  resulted in a periodic time 
evolution in which the triangle was reappearing rotated in the opposite direction. Although 
this phenomenon is not yet entirely explained, a hint to its explanation lies in the same scaling 
with the distance between quantum contact interaction and the kinetic energy (both scale as 
inverse square of the distance). Similarly, a classical gas consisting of a larger number of 
particles interacting with inverse square potential indeed possess the same dynamical 
symmetry. 
The goal of the project is to carry out molecular dynamics simulations of a three-dimensional 
classical gas confined to a harmonic trap. It will be important to verify if there exists a figure 
(cube, pyramid, etc) which possesses a dynamical symmetry and during time evolution 
regenerates the self-similar shape.  
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* Required skills : Computational physics, Quantum physics, Many-body Quantum physics 
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