otonic circuitry with excitons:
ources to photon transistors and photon k

Prof. Ronen Rapaport

The Racah Inst. of Physics
The Center of Nanoscience and Nanotechnology
The Hebrew University of Jerusalem

Wednesday January 4th, 2023
13:00-14:00
Light refreshments and drinks will be served at 12:30

Auditorium 011, Engineering Classroom Building, Faculty of
Engineering, Tel-Aviv University

Abstract: Quantum photonic applications, such as quantum communication and encryption,
guantum simulations, and computation, require efficient generation of single photons as a

resource for qguantum bits of information, and then strong, well-controlled interactions between
photons to perform logic operations on the photons. These goals require engineering of the
interactions between light and matter, where matter can supply both the generation of photons,
as well as be a mediator for their interactions. In that regard, excitons, which are atom-like quasi-
particles made of excited electron-hole pairs in semiconductor quantum heterostructures, are
excellent candidates for mediating light-matter interactions in a well-controlled manner.
In this talk, | will present two related projects targeting such quantum light-mater interfaces c

ip. In the first project we engineer ultrafast and ultrabright single photon streams genera

m excitons in colloidal quantum dots at room temperature. These dots are attached to

tning rods"” that enhance the exciton-photon interaction and extract highly directional
ns at sub-nanosecond time scale. We show how information can be encoded on ¢
of freedom of the emitted photons. In the second project, we utilize stron
aractions in optical waveguides containing quantum wells, to hybridize
antum superpositions (called polaritons). We then show that the
an be polarized by electric fields, yielding a "dipolar ¢
articles can now be locally tuned via electric gc
interactions, effectively behaving 2




