
 

 
 

Abstract 

Exceptional points (EPs) are exotic degeneracies that can occur in open  systems, which are described by non-

Hermitian operators. Due to their counterintuitive properties and recent realizations, EPs have been the focus of 

immense attention.  In this talk, I will present three new applications of EPs: (I) Enhancing spontaneous emission 

with special optical cavities [1-3], (II) Controlling photoionization in laser-driven atoms and molecules [4], and 

(III) Creating topological mode switches with NV centers in diamonds [5]. I will begin by presenting our new 

formulation for computing the emission spectrum near EPs, where traditional theories produce erroneous divergent 

results. Our formulation predicts that EPs can enhance the emission by more than two orders of magnitude.   In the 

second part, I will present a method for optically inducing EPs in atomic and molecular systems, and show that 

slight changes in the laser parameters may lead to dramatic enhancement or to complete inhibition of  the 

photoionization.  Finally, I will discuss topological mode switches, which convert a system from an initial state to 

a final state in a robust manner. I will present a protocol for realizing this idea in NV centers, which are one of 

the  leading platforms for quantum information applications. Our theory enables exploring new phenomena (e.g., 

high-order EPs in low-dimensional systems) and presents a crucial step towards incorporating topological mode 

switches in quantum technologies. 
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