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Performance the “Quench” process into the Hamiltonian of a
confined Bose-Einstein condensate

CHACCA, Cosme Wilfredo Tancayllo;, SALCEDO, Edward Gutenberg Iraita; FARIAS, Kilvia Mayre;
CASTILHO, Patricia Christina Marques; BAGNATO, Vanderlei Salvador; GUTIERREZ, Emmanuel David
Mercado; GASPAR, Pedro Minarelli

tancayllochacca®@usp.br

Since 1925 when Albert Einstein predicted the existence of a new state of matter obtained from bosonic
atoms when they are cold close to absolute zero, the Bose-Einstein condensate has always been considered
an already established equilibrium system. (1) However, to study aspects of non-equilibrium physics like
thermalization and universal aspects of critical dynamics, we have to take an initial stationary state into
a complicated excited state. One of the ways to do that is called “Quantum Quench” where sudden
changes in the system lead to the formation of an out-of-equilibrium system. (2-3) In this experimental
work, we have changed the trapping potential of an Optical Trap. For that we varied the light intensity
using an acousto-optical modulator. The condensate cloud was obtained applying evaporative cooling. It
was analyzed by an absorption image using a time of flight (TOF) measurement. After that, we followed
the Quench process. So we have promoted the following experimental sequence: Production of sodium
BEC (Na) in an initial state H(«). After that the system is excited in a time interval changing to the
state H(f3). So the TOF measurements were implemented. The data obtained demonstrate the ability
to analyze the deviation produced by the “Quench” from the initial amount of equilibrium.
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