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Through the looking glass:

Breaking symmetries with light

Anshul Kogar
UCLA

For centuries, we have known that when light propagates through a
transparent solid, it candisperse, refract and exhibit birefringence. These
classic experiments have allowed us to understand the most elementary
aspects of light. However, until relatively recently, it has been more
challenging to experimentally address the corresponding question: what
happens to the transparent solid as light propagates through it? In this
colloquium, | will outline processes by which light can be used to manipulate
properties of a transparent medium. As an example, | will share data from our
group on Cr203, an antiferromagnetic crystal that exhibits broken inversion
symmetry. When linearly polarized is transmitted through this system, the
crystal symmetry is broken, but only within the electronic degrees of freedom.
The crystal structure and magnetic structure remain completely inert. Our
results provide an example of how the coherent interaction of light with
condensed matter can lead to fundamentally new optical effects in solids and
how light can be used to tailor the properties of materials on-demand.




