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Abstract
III-nitride quantum dots (QDs) are a promising system actively studied for their ability to maintain single photon
emission up to room temperature. Here, we report on the evolution of the emission properties of self-assembled GaN/
AlN QDs for temperatures ranging from 5 to 300 K. We carefully track the photoluminescence of a single QD and
measure an optimum single photon purity of g(2)(0)= 0.05 ± 0.02 at 5 K and 0.17 ± 0.08 at 300 K. We complement this
study with temperature dependent time-resolved photoluminescence measurements (TRPL) performed on a QD
ensemble to further investigate the exciton recombination dynamics of such polar zero-dimensional nanostructures.
By comparing our results to past reports, we emphasize the complexity of recombination processes in this system.
Instead of the more conventional mono-exponential decay typical of exciton recombination, TRPL transients display a
bi-exponential feature with short- and long-lived components that persist in the low excitation regime. From the
temperature insensitivity of the long-lived excitonic component, we first discard the interplay of dark-to-bright state
refilling in the exciton recombination process. Besides, this temperature-invariance also highlights the absence of
nonradiative exciton recombinations, a likely direct consequence of the strong carrier confinement observed in GaN/
AlN QDs up to 300 K. Overall, our results support the viability of these dots as a potential single-photon source for
quantum applications at room temperature.

Introduction
In the framework of the second quantum revolution1,

single photon emitters (SPEs) have emerged as an
important building block for the implementation of fast
operating quantum devices. For such use, an ideal SPE
should allow for the production of bright photon streams
of high purity along with on-chip integration capabilities
for industrial purposes. To date, there have been pro-
mising candidates in a wide range of solid-state systems2,
e.g., silicon or nitrogen vacancies in diamond3–5, but also
other localized defects in 2D6,7 and 3D8,9 semiconductor
materials, as well as semiconductor quantum dots
(QDs)10–12.

While the development of III-nitride (III-N) QDs for
SPE purposes is partially hindered by the dephasing
induced by strong phonon13 and point defect14,15 cou-
pling in wurtzite QDs, recent research has revealed
structures in which the impact of point defects is sig-
nificantly reduced16. Weaker dephasing can also be tai-
lored either via a reduction in the QD size17,18 or the
absence of any built-in electric field in zinc-blende III-N
QDs19,20. In addition, III-N QDs remain of utmost rele-
vance for room temperature (RT) SPE applications, where
their state of the art III-arsenide counterparts are inop-
erable21. III-N QDs may be particularly well suited for
quantum operations that do not require photon indis-
tinguishability2,22, such as quantum-key distribution23,24,
quantum imaging25 or quantum metrology26. Further-
more, the III-N system benefits from an already well-
developed infrastructure resulting from its wide use for

© The Author(s) 2022
OpenAccess This article is licensedunder aCreativeCommonsAttribution 4.0 International License,whichpermits use, sharing, adaptation, distribution and reproduction
in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if

changesweremade. The images or other third partymaterial in this article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to thematerial. If
material is not included in the article’s Creative Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.

Correspondence: Johann Stachurski (johann.stachurski@epfl.ch)
1Institute of Physics, École Polytechnique Fédérale de Lausanne, EPFL, CH-1015
Lausanne, Switzerland. 2Present address: Université Côte d’Azur, CNRS, CRHEA,
F-06560 Valbonne, France

12
34

56
78

90
()
:,;

12
34

56
78

90
()
:,;

1
2
3
4
5
6
7
8
9
0
()
:,;

12
34

56
78

90
()
:,;

Yu Light: Science & Applications ����������(2022)�11:95� Official journal of the CIOMP 2047-7538
https://doi.org/10.1038/s41377-022-00785-w www.nature.com/lsa

RESEARCH H IGHL IGHT Open Ac ce s s

Intrinsic chiral photoswitches manipulate
soft-materials
Jihong Yu1✉

Nature Photonics 16, 226–234 (2022)
https://doi.org/10.1038/s41566-022-00957-5
Advanced Materials 34, 2110170 (2022)
https://doi.org/10.1002/adma.202110170
Due to the lack of appropriate reversible photoswitches,

efficiently remote photoprogramming of self-organized soft
helical superstructures represents a formidable challenge in
particularly allowing multiple stable states, tuning over a
broad spectral range and establishing coupling balance
between photonic resonance and transmission. The team
of Weihong Zhu, Zhigang Zheng and Ben Feringa brings
forth a series of exciting light-switchable intrinsic chiral
diarylethenes with extremely large helical twisting power
(HTP) to enable the dynamic, helical, and optical micro-
structure manipulation of liquid crystals (LCs), unprece-
dentedly achieving controllable, selectable, and extractable
multi-stable reflection states, meanwhile avoiding the

inherent orientation disorderliness of LCs caused by
multiple chiral sources. A cutting-edge multiple anti-
counterfeiting technique, featuring color-tunability, erasa-
bility, reversibility, multi-stability and viewing-angle
dependency of pre-recorded patterns, has been well
demonstrated with the overwhelming intrinsic chiral
superstructures. The new exciting strategy can create a
gorgeous landscape of optical information processing and
configuring, and even build up a unique laser in quadri-
dimensional manipulation of wavelength, wavefront, spin
angular momentum, and orbital angular momentum,
endowing a sharp and narrow band-width with both
remarkable thermodynamic stability and robust fatigue-
resistance.
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