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Abstract: Topological phases represent a new class of quantum matter that are not classified by 

Landau's spontaneous symmetry breaking formalism, but by topological invariants. 
Equilibrium topological phases are classified by bulk invariants protected by symmetries 
of Bloch bands. They also manifest bulk boundary correspondence, which associates the 
existence of a protected boundary state to the bulk topological invariant. Floquet 
topological phases of periodically driven systems have emerged as an interesting and 
useful generalization of equilibrium topological phases, where new phases can be 
engineered by tuning drive parameters, such as the frequency, the amplitude, or the shape 
of the drive. Under the general theme of Floquet topology, in this candidacy seminar, I 
will  present work on two projects on optical response as well as higher-order topological 
phases of Floquet systems.  

Experimentally relevant information about electronic excitations can be 
accessed  through optical probes. However, a theory for optical conductivity in a Floquet 
system is needed. We formulate a linear response theory for a Floquet system subjected 
to an external perturbation field and derive the generalized optical conductivity. Kubo 
and Floquet optical Hall conductivity, as given in the literature, can be obtained  from our 
expression by taking appropriate limits. In a Floquet system, optical conductivity has a 
Fourier decomposition and, therefore, depends on Fourier indices and probe frequency. 
For a probe field at a given frequency, Fourier components of optical conductivity 
quantify the response at all harmonics of the drive frequency. We have used  the rotating 
wave approximation in the high frequency limit to calculate the Fourier components of 
current operators, which subsequently yield  the optical conductivity. We obtain 
analytical results and perform numerical calculations for the diagonal Floquet 
distribution.  

Next, we show that higher-order topological phases can be realized and controlled in a 
periodically driven system. In a higher-order topological phase, bulk-boundary 
correspondence is modified such that the bulk and surfaces are both gapped, but hinges 
and corners support gapless bound states. We study a driven model of π-
flux  dimerized  square lattice and show that it supports Floquet corner states for certain 
ranges of frequency and amplitude.  Using the high frequency approximation, we 
calculate the Floquet Hamiltonian. With additional mirror symmetries, these phases can 
be characterized by a bulk mirror-graded Floquet winding number. 
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