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Optical filters
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Bending and splitting
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Junctions
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Elimination of cross talk in waveguide intersections

Steven G. Johnson, Christina Manolatou, Shanhui Fan, Pierre R. Villeneuve, . D. Joannopoulos, and H. A. Haus

Author Information + d other works by thes

Abstract

We present general criterla for crossing perpendicular waveguides with nearly 100% throughput
and 0% cross talk, Our design applies even when the waveguide width s of the order of the
wavelength. The theoretical basis for this phenomenon is explained in terms of symmetry
considerations and resonant tunneling and Is then llustrated with numerical simulations for both a
two-dimensional photonic crystal and a conventional high-index-contrast waveguide crossing.
Cross-talk reduction by up to 8 orders of magnitude Is achleved relative to unmodified crossings.

998 Optical Soclety of America

The abilty to Intersect waveguides Is crucial In constructing Integ
desire for complex systems Involving multiple wave-guldes. We present a novel theoretical
framework for achieving low cross talk and high throughput In perpendicular Intersections, based
on symmetry considerations that can be systematically applied to any optical system. The
transmission spectra are predictable without detalled calculations and are robust under
perturbations that do not break the symmetry. The focus of this design s the ellmination of cross

rated optical circuts, owing to the

More Like This ~

Elimination of cross-talk In w
Intersections of triangular lattice
photonic cry

Opt. Express 16(15) 11399

Broadband wavegulde Intersections
with low cross talk In photonic crystal
cireuts

Low cross-talk, deep subwavelength
plasmonic meta/insulator/metal
Waveguide Intersections with.

Photon. Res. 4(6) 272

@ Opt. Lett. 23, 1855-1857 (1998)
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Channel drop filters

@ S. Fan, P. R. Villeneuve, J. D.
Joannopoulos, M. J. Khan, C. Manolatou,
H. A. Haus, " Theoretical analysis of
w- channel drop tunneling processes,” Physical

Coupling of Modes Analysis of Resonant

Channel Add-Drop Filters Review B 59, [o] o 15882-15892 (1999)
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Drop Tunneling through Localized States,”
Phys. Rev. Lett. 80, pp. 960 (1998).
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Nanoscale light-trapping

@ Appl.

Nanophotonic light-trapping theory for solar cells

Zongfu Yu - Aaswath Raman - Shanhui Fan

Received: | March 2011/ Accepted: 15 September 2011 / Published online: 28 September 2011

© Springer-Verlag 2011

Abstract Conventional light-trapping theory. based on a
ray-optics approach, was developed for standard thick pho-
tovoltaie cells. The classical theory established an upper
limit for possible absorption enhancement in this context
and provided a design strategy for reaching this limit. This
theory has become the ion for light in

many wavelengths thick [2-4]. From a ray-optics perspec-
tive, conventional light trapping exploits the effect of total
internal reflection between the semiconductor material (such
as silicon, with a refractive index n ~ 3.5) and the surround-
ing medium (usually assumed to be air). By roughening the

bulk silicon PV cells, and has had enormous influence on
the optieal design of solar cells in general. This theory, how-
ever, is not applicable in the nanophotonic regime. Here we
develop a statistical temporal coupled-mode theory of light
trapping based on a rigorous electromagnetic approach. Our
theory reveals that the standard limit can be substantially
surpassed when optical modes in the active layer are con-
fined to deep-subwavelength scale, opening new avenues for
highly efficient next-generation solar cells.

interface (Fig. 1a), one randomizes the
light propagation directions inside the material. The effect of
total internal reflection then results in a much longer prop-
agation distance inside the material and hence a substantial
absorption enhancement. For such light-trapping schemes.
the standard theory shows that the absorption enhancement
factor has an upper limit of 4n®/ sin? & [2-4], where 8 is the
angle of the emission cone in the medium surrounding the
cell (Fig. 1a). This limit of 41/ sin? @ will be referred to in
this paper as the conventional limit. This is in contrast to the

Phys. A 105, 329-339 (2011).
https://doi.org/10.1007 /s00339-011-6617-4
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Energy harvesting

nature photonics Viewalljournals  SearchQ Login @

Explore content v About the journal v Publish with us v Signupforalerts O RSS feed

nature > nature photonics > articles > article

Published: 05 May 2013
. . . You have full access to this article via King
Enhanced energy storage in chaotic optical resonators Abdullah Universty o Slence  Technology

C. Liu, A. Di Falco, D. Molinari, Y. Khan, B. S. Ooi, T. F. Krauss & A, Fratalocchi &

Doy d PDF

Nature Photonics 7, 473478 (2013) | Cite this article
7696 Accesses | 69 Citations | 30 Altmetric | Metrics Associated Content

Chaos aids energy storage

Marc Sciamanna
Nature Photonics  News & Views 30 May 2013

Abstract

Chaos is a phenomenon that occurs in many aspects of contemporary science. In classical

dynamics, chaos s defined as a toinitial Thep chaosis Sections — —
often unwanted, as it introduces unpredictability, which makes it difficult to predict or

explain experimental results. Conversely, we demonstrate here how chaos can be used to Abstmet

enhance the ability of an optical resonator to store energy. We combine analytic theory with Main

b initin cimularinne and avnarimants in nhatanin smictal racanatare # cha that a shantin

© Nature Photon 7, 473-478 (2013).
https://doi.org/10.1038/nphoton.2013.108
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High order Anapoles
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Nanotechnology

PAPER

Fundamental and high-order anapoles in all-dielectric
metamaterials via Fano—Feshbach modes competition
Juan Sebastian Totero Gongora' (), Gael Favraud' and Andrea Fratalocchi®

Published 1 February 2017 « © 2017 IOP Publishing Ltd

Nanotechnology, Volume 28, Number 10

Nanoscale metamaterials

Citation Juan Sebastian Totero Gongora et al 2017 Nanotechnology 28 104001

Figures~  References -

+ Article information

Abstract
One of the most fascinating possibilities enabled by metamaterials is the strong reduction of the

electromagnetic scattering from nanostructures. In dielectric nanoparticles, the formation of a minimal

@ Nanotechnology 28 104001 (2017)
https://doi.org/10.1088/1361-6528/aa593d
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Universal approximators
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Article | Open Access | Published: 04 March 2021

Broadband vectorial t in optics with experil |
efficiency up to 99% in the visible region via universal
approximators

E_Getman, M. Makarenko, A. Burgquete-Lopez & A. Fratalocchi &

Light: Science & Applications 10, Article number: 47 (2021) | Cite this article
2689 Accesses | 9 Citations | 22 Aftmetric | Metrics

Abstract

Integrating conventional optics into compact nanostructured surfaces is the goal of flat
optics. Despite the enormous progress in this technology, there are stil critical challenges for
real-world applications due to the limited operational efficiency in the visible region, on
average lower than 60%, which originates from absorption losses in wavelength-thick (= 500
nm) structures. Another issue s the realization of on-demand optical components for
controlling vectorial light at visible frequencies simultaneously in both reflection and
transmission and with a predetermined wavefront shape. In this work, we developed an
inverse design approach that allows the realization of highly efficient (up to 99%) ultrathin

@ Light Sci Appl 10, 47 (2021).
https://doi.org/10.1038/s41377-021-00489-7

@ Adv. Intell. Syst., 3: 2100105.
https://doi.org/10.1002/aisy.202100105 (2022)
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