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ROOM 1

EC-P.19 WED

Spontaneously Appearing Polarization Singularities
in Vertical-Cavity Lasers with Feedback∙T. Ackemann1 and T. Guillet2; 1 SUPA and Department
of Physics, University of Strathclyde, Glasgow, United
Kingdom; 2Laboratoire Charles Coulomb (L2C), Univ.
Montpellier, CNRS, Montpellier, France
We study the stability of nonlinear vector vortex beams

in a vertical-cavity semiconductor laser against pertur-

bations of the cylindrical symmetry. Di�erent states

arise depending on the interaction of a half-wave plate

with the residual intrinsic anisotropies.

EC-P.20 WED

�ree-dimensional fully-structured light by
counter-propagation of self-similar beams∙E. Asché, R. Droop, E. Otte, and C. Denz; Institute of Ap-
plied Physics, University of Münster , Münster, Germany
We fully-structure light in amplitude, phase, and po-

larization in its transverse and longitudinal extent by

counter-propagation of self-similar beams. Spiraling in-

tensity as well as polarization distributions are sculpted

upon propagation, as evinced by arti�cial counter-

propagation.

EC-P.21 WED

Light Spin-Orbit Coupling in High-Order Harmonic
Generation via Graphene’s Band Anisotropy∙A. García-Cabrera, R. Boyero-García, Ó. Zurrón-
Cifuentes, L. Plaja, and C. Hernández-García; Grupo de
Investigación en Aplicaciones del Láser y Fotónica, Uni-
versidad de Salamanca, Salamanca, Spain
We unveil a novel spin-orbit coupling in high-order har-

monic generation driven by a vector beam in single layer

graphene. Our simulations show spin-to-orbital angu-

lar momentum conversion due to the graphene’s band

anisotropy.

EC-P.22 WED

Topological edge transport in a Lieb-like photonic
lattice∙J.J. Wichmann, H. Hana�, J.-P. Lang, and C. Denz; Insti-
tute of Applied Physics and Center for Nonlinear Science,
48149 Münster, Germany
We report on topologically protected edge states in a

four-band Lieb-like photonic lattice of evanescently cou-

pled helical waveguides. Our results demonstrate ad-

justable group velocities depending on the driving po-

tential and the selected edge termination.

EC-P.23 WED

Robustness of the topological interface state in a 1D
photonic crystal resonator with an air-gap∙S. Kim1,2, H.J. Choi1, M. Scherrer3, K. Moselund3, and
C.-W. Lee1; 1Institute of Advanced Optics and Photon-
ics, Hanbat National University, Daejeon, South Korea;
2Department of Physics, Sejong University, Seoul, South
Korea; 3IBM Research , Rüschlikon, Switzerland

We verify the e�ect of air-gap on the topological inter-

face states between two photonic crystals with distinct

Zak phases of π based on a one-dimensional system, re-
sulting in the shi� of topological modes.

EC-P.24 WED

Resonant Coupling between
Orbital-Angular-MomentumModes in Femtosecond
Laser Written Helical Bragg Waveguides∙A. Pryamikov1, S. Vasiliev1, V. Likhov1,2, and A.
Okhrimchuk1,2; 1Prokhorov General Physics Institute
of the Russian Academy of Sciences, Moscow, Russia;
2Mendeleev University of Chemical Technology of Russia,
Moscow, Russia
In this work we investigate optical properties of a new

type of micro – structured waveguide called helical

Bragg waveguide.�e resonant coupling between OAM

modes of the waveguide has been studied theoretically

and experimentally.

ROOM 2

13:30 – 14:30
EH-P: EH Poster Session

EH-P.1 WED

Ultrafast�ermal Manipulation of Plasmons in
Atomically�in Films∙E. J. C. Dias1, R. Yu1, and J. García de Abajo1,2;
1ICFO -�e Institute of Photonic Sciences, Castelldefels,
Spain; 2ICREA - Institució Catalana de Recerca i Estudis
Avançats, Barcelona, Spain
We demonstrate the ability of graphene and thin metal

�lms to undergo ultrafast photothermal optical modula-

tion under pump-probe conditions, with depths as large

as >70% over a wide spectral range.

EH-P.2 WED

SHG behaviors due to coupled plasmon mode in Au
nanorod trimer∙A. Sugita, S. Oh, and Y. Nakatsuka; Shizuoka University,
Hamamatsu, Japan
We present SHG behaviors in dolmen-type Au nanorod

(AuNR) trimer. SHG intensity from trimer was 20 times

higher than that from referential monomeric AuNR. Ef-

�cient SHG conversions resulted from coupled plasmons

in noncentro-symmetrically arranged AuNR’s.

EH-P.3 WED

Rich Broadband Chiral Behavior in Low-cost
Plasmonic Nanostructures∙E. Petronijevic1, A. Belardini1, G. Leahu1, T. Cesca2, C.
Scian2, G. Mattei2, and C. Sibilia1; 1University of Rome
La Sapienza, Rome, Italy; 2University of Padova, Padova,
Italy
We demonstrate broadband chiral behaviour of plas-

monic metasurfaces fabricated by low-cost nanopshere

lithography. Experimental and numerical analysis re-

veals rich resonant features, tuneable by wavelength and

incident angle, interesting for chiral sensing and chiral

nanoscale sources.

EH-P.4 WED

Formation of plasmonic metasurfaces using spatial
light modulator
M. Bitarafan, ∙S. Annurakshita, J. Toivonen, and G.
Bautista; Tampere University, Tampere, Finland
We demonstrate a high-speed optical technique to fabri-

cate plasmonicmetasurfaces with a complex distribution

of meta-atoms in a polymer �lm using spatial light mod-

ulator.

EH-P.5 WED

Low loss dielectric loaded plasmonic waveguides for
sensing applications above nine microns∙M. David1, A. Dabrowska2, M. Sistani1, E.
Hinkelmann3, I.C. Doganlar1, B. Schwarz1, H. Detz1,3,
W.M. Weber1, B. Lendl2, G. Strasser1, and B. Hinkov1;

1Institute of Solid State Electronics and Center for Micro-
and Nanostructures, Vienna, Austria; 2Institute of
Chemical Technologies and Analytics, Vienna, Aus-
tria; 3Central European Institute of Technology, Brno
University of Technology, Brno, Czech Republic
Undoped germanium is investigated as dielectric ma-

terial for long-wave infrared plasmonics. Basic plas-

monic properties are calculated and fabricated samples

are characterized experimentally. �e typical attenua-

tion is found to be around 12 dB/mm.

EH-P.6 WED

Bismuth-based gap-plasmon metasurfaces for visible
photonics with volatile tuning potential∙C. Ruiz de Galarreta1,2, E. Nieto-Pinero1, M. Garcia-
Pardo1, C.D. Wright2, R. Serna1, and J. Toudert1; 1Laser
Processing Group, Instituto de Optica, Madrid, Spain;
2College of Engineering Mathematics and Physical Sci-
ences, University of Exeter, Exeter, United Kingdom
We report the use of bismuth as an excellent plasmonic

metal for the design of gap plasmon absorbing metasur-

faces operating at visible wavelengths, towards the de-

velopment of highly e�cient, and high purity, and po-

tentially active structural colour generators.

EH-P.7 WED

Investigation of the optical properties of Al-doped Ag
Layers
E. Mariegaard, I.S. Støvring, A. Lavrinenko, and ∙R.
Malureanu; Technical University of Denmark, DTU Fo-

tonik, Kgs Lyngby, Denmark
In this article we show that, although the Al-doped Ag

ultrathin layers are morphologically stable, their colli-

sion energy is about 3 times higher than the one of Ag,

making them unsuitable for many plasmonic applica-

tions.

EH-P.8 WED

enhancing photocatalytic e�ciency through
plasmonic nanoparticles with Au–TiO2 based
nanostructures.∙A. Sousa-castillo1,2, A. Mariño-lópez2, Y. Negrín-
Montecelo2, M. Comesaña-Hermo3, S. Krühler1, L. de
S. Menezes1, S.A. Maier1,4, M.A. Correa-Duarte2, and
E. Cortés1; 1chair in hybrid nanosystems, nanoinsti-
tutmünchen, fakultät für physik, ludwig maximilians-
universität münchen, münchen, Germany; 2CINBIO, uni-
versidade de vigo, Vigv, Spain; 3université de paris,
ITODYS, CNRS, UMR , paris, France; 4experimental
solidstate physics group, department of physics, imperial
collegelondon, london, United Kingdom
in this work, we have focused on the role of the amount

and composition of plasmonic nanoparticles for their

photosensitizing capabilities. �e mechanism has been

studied in photodriven processes by ultrafast transient

spectroscopies.
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Low loss dielectric loaded plasmonic waveguides  

for sensing applications above nine microns  
 

M. David1, A. Dabrowska2, M. Sistani1, E. Hinkelmann3, I. C. Doganlar1, B. Schwarz1, H. Detz1,3, W. M. 

Weber1, B. Lendl2, G. Strasser1 and B. Hinkov1  

1.  Institute of Solid State Electronics and Center for Micro- and Nanostructures, TU Wien, Vienna, Austria 

2.  Institute of Chemical Technologies and Analytics, TU Wien, Vienna, Austria 

3. Central European Institute of Technology, Brno University of Technology, Brno, Czech Republic 

 

Dielectric-Loaded Surface Plasmon Polariton Waveguides (DLSPPWs) offer a simple and effective solution 

for compact on-chip transmission and guiding of light for different optoelectronic applications. Especially, they 

offer a platform for chemical analysis enabled by efficient on-chip laser-detector coupling [1] when the optical 

mode guided along the sample surface is propagating (>95%) in the surrounding medium e.g. air. For longwave 

infrared (LWIR) applications (8-12 µm) however, the material selection is challenging as most common 

dielectrics like PMMA, Silica or Silicon Nitride absorb in this wavelength range [2], [3]. As undoped Ge has low 

optical losses up to 14 µm, we investigated its performances as dielectric material for LWIR plasmonics. 

Different metal-dielectric combinations, schemes and the impact of their geometrical factors were assessed 

via numerical simulations, first (Fig.1 right). Propagation length and effective mode area [4] were used as a 

figure of merit for optimization (Fig.1 left). Next, we fabricated 1 mm long and 300 nm thick Ge stripes on 

200 nm thick gold layer evaporated on a Silicon substrate for different Ge stripe widths. Measurements of the 

attenuation of the surface plasmon polariton mode supported by the waveguides were made at a wavelength of 

interest of 9.12 µm. 

 
Fig. 1 (left) Propagation length (solid) and effective mode area (dashed) of the fabricated and measured ridge 
waveguides at λ= 9.12 μm (width of the Ge stripes of 6 µm and 9 μm). (right) Simulated 2D mode profile of the 
DLSPPW with a 300 nm thick and 9 μm wide Ge stripe on top of a 200 nm gold layer.  In this configuration the mode 
propagates in parallel to the surface normal vector. 

  

 We obtain a typical attenuation of around 12 dB/mm. The measured value is higher as compared 
to the 8.2 dB/mm from our simulations, likely indicating some imperfections and defects from the 
fabrication process, but still being significantly lower as compared to the predicted 200 dB/mm of the 
recently proposed LWIR plasmonics based on heavily doped semiconductor heterostructures [5-6]. The 
propagation length of the fabricated plasmonic waveguides lie therefore in the range of 320 - 340 microns. 
These results suggest undoped germanium loaded plasmonic waveguides as an attractive solution for 
LWIR plasmonic-photonic on chip components, e.g. sensitive detection of species in the surrounding 
medium as well as chip-level integrated photonics. 
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Low loss dielectric loaded plasmonic 
waveguides for sensing applications 

above nine microns
M. David1, A. Dabrowska2, M. Sistani1, E. Hinkelmann3, I. C. 
Doganlar1, B. Schwarz1, H. Detz1,3, W. M. Weber1, B. Lendl2, G. 
Strasser1 and B. Hinkov1

Introduction and Motivation

Dielectric-Loaded Surface Plasmon Polariton Waveguides (DLSPPWs)
offer a simple and effective solution for compact on-chip transmission
and guiding of light for different optoelectronic applications.
Especially, they offer a platform for chemical analysis enabled by
efficient on-chip laser-detector coupling [1], because in typical
geometries the optical mode guided along the sample surface is
mainly propagating (>95%) in the surrounding medium e.g. air. For
longwave infrared (LWIR) applications (8-12 μm) however, most
common dielectrics like PMMA, Silica or Silicon Nitride strongly absorb
in this wavelength range [2], [3]. As undoped Ge has low optical losses
up to 14 μm, we investigate its performance as dielectric material for
LWIR plasmonics.

1. Institute of Solid State Electronics and Center for Micro- and Nanostructures, TU Wien, Vienna, Austria
2. Institute of Chemical Technologies and Analytics, TU Wien, Vienna, Austria
3. Central European Institute of Technology, Brno University of Technology, Brno, Czech Republic

Materials & Methods

Results & Discussion

References
[1] B. Schwarz et al., “Monolithically integrated mid-infrared lab-on-a-chip using plasmonics and quantum cascade structures,” Nature Communications, vol. 5, no. 1, Art. no. 1, Jun. 2014, doi: 
10.1038/ncomms5085.
[2] J. Kischkat et al., “Mid-infrared optical properties of thin films of aluminum oxide, titanium dioxide, silicon dioxide, aluminum nitride, and silicon nitride,” Appl. Opt., AO, vol. 51,  no. 28, pp. 6789–6798, Oct. 
2012, doi: 10.1364/AO.51.006789.
[3] X. Zhang, “Complex refractive indices measurements of polymers in infrared bands,” p. 8, 2020.
[4] R. F. Oulton, G. Bartal, D. F. P. Pile, and X. Zhang, “Confinement and propagation characteristics of subwavelength plasmonic modes,” New J. Phys., vol. 10, no. 10, p. 105018, Oct. 2008, doi: 10.1088/1367-
2630/10/10/105018.

Conclusions

Our results suggest undoped germanium DLSPPWs as an
attractive solution for LWIR photonic-based on chip sensors
and networks, e.g. sensitive detection of species in the
surrounding medium as well as chip-level integrated
photonics. This paves the way for a wide range of on-chip
applications using novel longwave-infrared integrated-
systems.

Different metal-dielectric structures, schemes and the impact of their
geometrical factors are assessed via numerical simulations.
Attenuation and effective mode area [4] are used as typical figure of
merit for optimization (Fig.1).

Fig. 1 (left) Simulations of the mode field diameter (MFD) and (right) simulated 
waveguide losses and effective mode area

Fig. 2 (left)  Fabrication steps (evaporation, RIE etching, cleaving) and (right) 
block diagram of the measurement setup.

We fabricated 300 nm thick Ge stripes on a 200 nm thick evaporated
gold layer (Si substrate) with different Ge stripe widths. Measurement
of the attenuation of the surface plasmon polariton mode supported
by the waveguides performed using a “cutback-style” technique,
combined with an end-fire coupling-excitation measurement scheme
(Fig. 2).
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Fig. 3 Overlap integrals at 9.12 μm show excellent agreement 
between simulated (solid lines) and measured (stars) profiles

Fig. 5 (left) Insertion loss measurements for different waveguide 
lengths (right) spectral bandwidth of the waveguides

We estimate that the coupling losses for the best case
are around 0.3 dB.

The waveguide losses are measured 12.0 ± 0.5 dB/mm.
The measured value is higher as compared to the 8.2
dB/mm from our simulations, likely indicating some
imperfections and defects from the fabrication process.

The total waveguide losses are as low as
10.5 dB/mm at 9.5 µm, and remain <20 dB/mm for the
entire spectral range between 6–12 µm.

Overlap integrals at l ~ 9.12 μm show excellent agreement
between simulated (solid lines) and measured (stars) profiles
(Fig. 3).
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