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Bound states in the continuum of radiation are the result of accidental phase matching between incident, reflected and in-plane
waves at seemingly random wave vectors in the band structure, an effect proposed for electrons a long time ago by Von
Neumann and Wigner[1]. For several decades after, the idea lay dormant in large part because it was regarded primarily as a
mathematical curiosity. Recent efforts and progress in optics, and in particular in two dimensional periodic hole arrays (2D
photonic crystals), allowed the discovery of optical bound state in the continuum of radiation[2-5]. .
Harnessing optical modes residing in the radiation continuum, BIC can be used as high quality factor optical cavities that do not
decay (Fig 1). These counterintuitive cavities, at the first glance highly coupled to radiative modes, are based on resonantly
trapped symmetry-compatible modes that destructively interfere to cancel the scattering effect in free space. These new cavities
open exciting avenues towards coherent sources with intriguing topological properties for optical trapping, biological imaging,
and quantum communication. The subject of this internship is to demonstrate a resonantly trapped bound state in the continuum
laser based on GaN/AlGaN quantum wells.
Figure 1 : Bound state in the continuum (BIC) from a single resonance in a
photonic crystal (PhC) slab. The left panel is a schematic illustration of the
system. The middle panel shows the photonic band structure. The leaky
resonance turns into two BICs at wavevectors kx = 0 (due to symmetry) and
kxa/2π ≈ 0.27 (through tuning) as marked by red circles. The radiative quality
factor, Qr, diverges to infinity at the two BICs, as shown by the experimental
data (red crosses) and theory (blue line) in the right panel. Adapted from [2].
The intern will design BIC cavities using rigorously coupled mode analysis. He/she will be involved in the fabrication using
molecular beam epitaxy (MBE) growth of the GaN-based quantum heterostructures on ZnO substrate. Subsequently, the optical
bound state lasers will be further processed by optical and electronic lithographies, at CRHEA’s clean room (CRHEATEC:
http://www.crhea.cnrs.fr/crheatec/). Depending on progress, he/she will perform experimental optical and electrical
characterization of devices fabricated at CRHEA.
This project is proposed in collaboration with Prof. Boubacar Kanté (assistant professor of Electrical and Computer Engineering
and a Qualcomm faculty scholar at the University of California San Diego (UCSD)).
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