Regensburg 2016 — HL

Tuesday

HL 40: On-Chip Quantum Photonics I
Organizers: Simone Portalupi and Peter Michler (Universitat Stuttgart)

Time: Tuesday 14:45-16:00

Invited Talk HL 40.1 Tue 14:45 HI16
On-chip generation, routing and detection of nonclassi-
cal light — eKar MULLERD2, KevIN A. FiscHErR!, CONSTANTIN
Dory!, GUNTHER REITHMAIERZ, FABIAN FLassic?, KoNSTANTIN G.
Lacoupakist, ToMmas SARMIENTO!, MicHAEL KANIBER?, JONATHAN
J. FinLEY?, and JELENA Vuckovic! — !'E. L. Ginzton Labora-
tory, Stanford University, Stanford, California 94305, USA — 2Walter
Schottky Institut, Am Coulombwall 4, 85386 Garching, Germany

Nonclassical light can be generated on chip using self-assembled quan-
tum dots strongly coupled to photonic crystal cavities. However, the
highly dissipative nature of such systems typically limits the achiev-
able fidelities. Here we show that detuning emitter and cavity mode
[1] and understanding the coupling to phonons [2] facilitates high-
fidelity generation of single photons. Moreover, by exploiting a novel
self-homodyne suppression technique [3] we demonstrate generation of
highly-indistinguishable photons [4].

On-chip detection can be realized by integration of superconduct-
ing single photon detectors. To this ends, we fabricate patterned NbN
films directly onto GaAs waveguides. The absorption of a single photon
produces a measurable electric signal which allows us to demonstrate
on-chip detection of emission from single quantum dots [5-6].

[1] K. Miiller et al. Phys. Rev. Lett. 114, 233601 (2015) [2] K.
Miiller et al. Phys. Rev. X. 5, 031006 (2015) [3] K. A. Fischer et al.
arXiv:1512.04102 (2015) [4] K. Miiller et al. arXiv:1512.05626 (2015)
[5] G. Reithmaier et al. Scientific Reports 3, 1901 (2013) [6] G. Reith-
maier et al. Nano Letters, 15 (8), 5208 (2015)

Invited Talk HL 40.2 Tue 15:15 HI16

On-chip quantum optics using quantum dot microcavities

and waveguide structures — PIERCE MUNNELLY!, MATTHIAS

Karow!, ARrsenTY Kacanskiy!, Jan-HINDRIK ScHULzE!, AN-
DRE STRITTMATTER!, MarTIN Kamp2, Sven Robr!, Sven
HorLiNg?, Tosias HEINDEL!, CHRISTIAN ScHNEIDER?, and
oSTEPHAN REIZENSTEIN! — lInstitute of Solid State Physics, Technis-
che Universitét Berlin, 10623 Berlin, Germany — 2Technische Physik,

Universitdt Wiirzburg, 97074 Wiirzburg, Germany

The generation, manipulation, and detection of single photons on an

Location: H16

integrated semiconductor platform containing passive and active ele-
ments is a central goal of on-chip quantum optics. Progress in this
field will strongly benefit from monolithically integrated and electri-
cally contacted building blocks.

In this talk I will present an on-chip device concept which is based
on monolithically integrated and electrically driven whispering gallery
mode quantum dot (QD) microlasers which can resonantly excite
single-QD microcavity structures operating in the regime of cavity
quantum electrodynamics (cQED). This concept is used to observe
cQED effects in a fully integrated platform, to generate non-classical
light, and to detect light in an on-chip configuration. Moreover, I will
present work on planar waveguide structures with deterministically
integrated quantum dots.

HL 40.3 Tue 15:45 HI16
On-chip Photodetectors using Electrically Contacted Quan-

tum Dot Micropillars — ePIERCE MUNNELLY!, MATTHIAS
Karow!, Tosias HeINDEL!, MarTiIN Kamp?, SVEN HOFLINGZ,
CHRISTIAN ScHNEIDER?, and STEPHAN REITZENSTEIN! — lInstitut

fiir Festkorperphysik, Technische Universitat Berlin, Berlin, Germany
— 2Technische Physik, Universitat Wiirzburg, Wiirzburg, Germany

An important goal of nanophotonics is to unite the generation of co-
herent or single-photon states of light with efficient manipulation and
detection techniques for advanced schemes in quantum information sci-
ence. As the optical parts of the circuits are more heavily integrated
and components are shrunk to smaller and smaller scales, it will also
become harder to assess and control the quality of light sources within
optoelectronic devices via conventional out-of-plane detection methods
such as micro-photoluminescence spectroscopy.

In this contribution, a novel, micrometer-scaled, on-chip photon de-
tector will be presented. The detector is based on an electrically con-
tacted quantum dot micropillar and operates in the regime of cavity
quantum electrodynamics. The potential of our concept is exemplar-
ily demonstrated by determining the input-output characteristics and
the threshold current of a monolithically integrated whispering gallery
mode laser.



