Site-controlled quantum dots coupled to (DA
a photonic crystal waveguide ECOLE POLYTECHNIQUE

B. Rigal'*, J. R. de Lasson?, C. Jarlov', B. Dwir!, A. Rudra’, A. Lyasota’, I. Kulkova', N. Gregersen?,
J. Mark? and E. Kapon'

'Laboratory of physics of nanostructures (LPN), Ecole Polytechnique Fédérale de Lausanne, Switzerland
°DTU Fotonik, Department of Photonics Engineering, Technical University of Denmark, Denmark
*corresponding author: bruno.rigal@epfl.ch

PHYSICS,‘OF

STRUCTURES

Motivations

- Emission, routing and measuring single photons on chip for quantum optics applications.

Pyramidal QDs emitting through a PhC waveguide

- Quantum dots (QDs) in photonic crystal circuits are a promising approach to achieve - Each QD can be excited
- We can then distinguish between the

on chip reproducible’ high g2, high indistinguishability, high brightness. separately, light propagation
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- Site-control of QDs is needed for reproducible and scalable photonic circuits. light guided through the waveguide.
Objective: demonstrating a system of five QDs all coupled to a W, waveguide. L ' 2 e - 10 ;‘Lg'gtélémb]ér',\;; T T
_10° é_:Gui’deQa Modes X X
,ﬂ C
< :IIO ..(%‘
5 QDs coupled to a waveguide | B
10 3
- Pyramidal site-controlled QDs®: narrow emission lines, low inhomogenous broadening. : H1 € o T T
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- The band edge energy can be tuned by §15:‘ P
- Five site-controlled QDs embedded in a PhC waveguide - Spatial matching hole size variations. @ 10!
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- coupling efficiency shows large 2 4f
variations due to the Fabry-Pérot fringes. o
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Site-controlled QDs: tool to probe the electric field <ol AVerRe° i |
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;7 ---v'ggﬁsfl?@%vegm'_'wg \ ¢ - QDs placed near the end of the semi-waveguide.
Mo/ T Vishitysemiwgl - The waveguide density of modes can be probed - Low reflection of the outcoupler.
. - 1 with site-controlled QDs showing the expected - Density of states tailoring through the use of slow light or cavities.
envelope modulation and Fabry-Pérot fringes:
Conclusions: N A A S\ N\ 1. — Spectra b TWO Optlmal deSignS:
1k . 11 —FP envelope _ _ _ _ _
- Reflection from the outcoupler is EP T AA AN 35 - 2DFDM - Slow light waveguide coupled to a fast light < Cavity coupled to a waveguide:
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* In a semi-waveguide, the coupling :
is broadband only for QDs placed near of

the closed end of the waveguide (small d).
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