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Abstract: 
 
In this seminar talk, I will present a pedagogical description of the phenomenon of pre-
thermalization and possible time crystal phase in the pre-thermal regime. Recently, periodically 
driven system has attracted lots of attention. New phases have been discovered with no static 
analogue. Spontaneously breaking of such a discretized time translation symmetry, i.e. time 
crystal, serves as one interesting example. However, closed periodically driven many-body 
system tends to thermalize, namely heat up to a featureless infinite temperature. To remedy this 
situation, a general framework of pre-thermalization has been developed, where system is 
governed by a static Hamiltonian at finite temperature before a characteristic time scale. In this 
pre-thermal regime, physical observable can indeed process a time crystal like oscillation instead 
of vanishing featurelessly. Moreover, a possible generalization of this idea to a space-time crystal 
will be mentioned. 
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