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Abstract 

The field of ultracold atoms is among the fastest expanding fields in physics today. Experimentally, 

scientist can use optical techniques to trap the atoms at a temperature close to zero. Because of the 

cleanness and easy tunability of the system, physicists have used it to study many intriguing problems 

including the nonequilibrium dynamics. When a system is in equilibrium, particles stay in a state that 

doesn’t change with time. For a nonequilibrium system, the state of the particles will evolve with time 

and display exotic behaviors during the dynamical process. The rich physics discovered here is found to 

be universal and has attracted enormous interest from a broad community including atomic, condensed 

matter, and high energy physics. 

In this talk, I will discuss my recent works on this topic using the Gross-Pitaevskii numerical simulation 

tool. When applying an oscillating magnetic field to the system, the interactions between Bose atoms will 

periodically change with time. We find that this leads to the formation of ‘Bose fireworks’ which has a rich 

and informative structure. When the trap potential confining the atoms is modulated, an effective band 

structure will occur and we discover that Bose atoms will evolve towards the ‘ground state’ through a 

highly nontrivial pathway. These findings not only lead to our proposal of a new imaging method to probe 

the Bose system, but also reveal the mechanisms behind various interesting phenomena such as 

thermalization of many-body systems which is of central interest in the current physics field. 
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