2019 2021

Theoretical study of nonlinear optical responses of ultracold atomic systems:
towards a high-resolution coherent multidimensional spectroscopy investigation
of quantum many-body effects

Theoretical study of nonlinear optical responses of ultracold atomic systems:
towards a high-resolution coherent multidimensional spectroscopy investigation
of quantum many-body effects

Nguyen, Thanh Phuc

3,100,000

super-reaction

super-reaction

Interactions between Earticles play a crucial role in various physical
properties of quantum many-body systems. On the other hand, recent advances in laser-pulse technique
have enabled the manipulations and measurements of these properties on ultrafast timescales. In
this project, we have developed a new method for the direct and ultrafast probe of quantum many-body
interactions through the coherent two-dimensional (2D) spectroscopy. We found that the
interparticle interaction manifests itself as the emergence of off-diagonal peaks in the 2D spectrum
before all the peaks coalesce into a single diagonal peak as the system approaches the strongly
interacting limit.
Moreover, in relation to the nonlinear optical response of matter, we have studied the strong
coupling of molecular systems to an optical cavity. We have investigated the control of chemical
reactivity by the strong light-matter interaction, and discovered the super-reaction with a
collective enhancement of reaction rate.
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