IKSOP

Karlsruhe Days of Optics & Photonics
2017

" &As every other year KSOP is hosting the two-day symposium
1 .-ﬂ-JKarlsruhe Days of Optics & Photonics (KDOP). We presented
. “internationally renowned Optics & Photonic experts that talked about
sitheir research and work. At KDOP, participants met representatives of
B cademia and industry.

“siThe symposium highlighted the five research areas of KSOP

. ‘(Photonic Materials & Devices, Advanced Spectroscopy, Biomedical
Photonics, Optical Systems and Solar Energy) and gave our doctoral

research the platform to showcase their research results in a detailed poster session.

The Karlsruhe Days of Optics & Photonics took place on November 7 - 8, 2017

Speakers
Tuesday, November 7 N
Wednesday, November 8 i

Spneakers of the KDOP 2017
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Prof. Dr.
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Engheta

Prof. Dr.
David
Hunger

Prof. Dr.
Tobias
Brixner

Dr. lan
Howard

Dr.
Moritz
Helmsta
edter

Prof. Dr.
Werner
Nahm

Stephan
Berlitz

Institute

Light Technology Institute & Institute of
Microstructure Technology, Karlsruhe
Institute of Technology, Germany

H. Nedwill Ramsey Professor, University
of Pennsylvania, Philadelphia, USA

Physical Institute, Karlsruhe Institute of
Technology, Germany

Institute of Physical and Theoretical
Chemistry, University of Wiirzburg,
Germany

Institute of Microstructure Technology,
Karlsruhe Institute of Technology,
Germany

Max Planck Institute for Brain Research,
Frankfurt, Germany

Institute of Biomedical Engineering,
Karlsruhe Institute of Technology,
Germany

The Future of Automotive Lighting
Systems

Talk

Welcome & Introduction

Extrerne Metastructures

Quantum and nano-optics
with tunable microcavities

Multidimensional Space-
and Time-Resolved
Spectroscopy

Nanoscale Photophysics of
Molecular Semiconductors
— Spin Stories

Connectomics: mapping
the brain's networks

Optical Biopsy - The
Ultimate Claim for
Biomedical Optics?

Head of Lighting
Innovations/ Functions,
AUDI AG
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Prpf. Dr. ECN So_lar Energy, Petten, Nelherlands & Photovoltaics: science and
Wum €. University of Amsterdam, Netherlands technology for terawatt-
= Sinke scale deployment

Dr. Institute of Microstructure Technology,  Perovskite-Based Tandem
Ulrich Karlsruhe Institute of Technology, Solar Cells - Tailored Optics
Wilhelm  Germany for Light Harvesting
) Paetzol
A d
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Denica Angelova-Jackstadt
(/Become_a_KSOP_Ambassadors_denica.php)
Ph.D. Program Manager

A, +49 721 608-47688 (tel+4972160847688)
&9 infoPhD-KSOPdidschools kit edu (mailto:infoPhD- .
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Time Program Lecturer

10.00a.m.  Welcome & Introduction Prof. Dr. Uli Lesnmer

10.15a.m.  Photonic Materials & Devices (Research Area ) Prof. Dr. Nader Engheta
Extreme Metastructures

11.15am.  Photonic Materials & Devices (Research Area ) Prof. Dr. David Hunger
Quantum and nano-optics with tunable microcavities

12.00 a.m. Lunch Break

01.15p.m.  Advanced Spectroscopy (Research Area I) Prof. Dr. Tobias Brixner
Multidimensional Space- and Time-Resolved
Spectroscopy

02.15p.m.  Advanced Spectroscopy (Research Area Il) Dr. lan Howard
Nanoscale Photophysics of Molecular Semiconductors
= Spin Stories

03.00 p.m.  Poster Session (RAs I-ll) & coffee break

04.15p.m.  Biomedical Photonics (Research Area II1) Dr. Moritz Helmstaedter
Connectomics: mapping the brain's networks

05.175p.m.  Biomedical Photonics (Research Area Ill) Prof. Dr. Werner Nahm
Optical Biopsy - The Ultimate Claim for Biomedical
Optics?

06.00 p.m.  Buffet

Denica Angelova-Jackstadt
(/Become_a_KSOP_Ambassadors_denica.php)
Ph.D. Program Manager

Q, +49 721 608-47688 (tel:+4972160847688)
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2017 ; -

Time  Program Lecturer

10.00 am.
a.m Welcome Prof. Dr-Ing. Christoph Stiller

10.15am.  Optical Systems (Research Arca V) Stephan Berlitz
The Future of Automotive Lighting Systems

11.15am. Op‘tic-al Systems (Research Area |V) Prof. Dr. Sebastian Randel
Building Energy-Efficient Optical Networks for
Next-Generation Cloud Services

12.00am.  Lunch Break
01.30p.m.  Poster Session (RAs IV-V) & coffee break

03.00p.m.  Solar Energy (Research Area V) Prof. Dr. Wim C. Sinke
Photovoltaics: science and technology for
terawatt-scale deployment

04.00 pm.  Solar Energy (Research Area V) Dr. Ulrich W. Paetzold
Perovskite-Based Tandem Solar Cells- Tailored
Optics for Light Harvesting

04.45p.m. KSOP PhD Publication Award & OSKar Best
Poster Award

05.00p.m. Farewell

05.15p.m. Buffet

Denica Angelova-Jackstadt
(/Become_a_KSOP_Ambassadors_denica.php)
Ph.D. Program Manager

4 +49 721 608-47688 (tel:+4972160847688)
= infoPhD-KSOPdidschools kit edu (mailto:infoPhD-...
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Karlsruhe Institute of Technology Karlsruhe School of Optics & Photonics

Dr. Deski Beri

participated successfully in the

Ph.D. Program in Optics & Photonics
at the Karlsruhe School of Optics & Photonics (KSOP)

from February 2015 to December 2020
in Research Area 'Solar Energy’

Part qf the K§OP Ph.D. Program in Optics & Photonics is a specific modular training program which includes management,
technical, scientific as well as key competence modules.

Dr. Deski Beri participated in the following modules:

Scientific Modules: Karisruhe Days of Optics & Photonics (KDOP) 2017 | November 7, 2017
KSOP - QMat Summer School 2020 | September 3 - 4, 2020

Key Competence Modules: Scientific Writing and Presentation | May 10 - 17, 2016

st Quud

Karisruhe, August 2021 Prof. Dr. Uli Lemmer, KSOP Coordinator Dr.ting. Jyidith Elsner, KSOP Managing Director

The Graduate School ‘Karlsruhe School of Optics & Photonics' (KSOP) was founded within the scope of the German Exc_allenca Initiative.
Physicists, chemists, biologists, mechanical and electrical engineers contribute in a multidisciplinary approach to the edueayonal concept co-
vering the five Research Areas: Photonic Materials & Devices, Quantum Optics & Spectroscopy, Biomedical Ppolonlcs. Optical Systems, qnd
Solar Energy. KSOP Ph.D. students are embedded In an excellent research environment in the Karisruhe Institute of Technology (KIT) wh:!.:h
bundles the research and education strengths of the former Universitét Karisruhe (TH) and the Forschungszentrum Karlsruhe together with
strong partners such as the Research Centre for Information Technologles In Karisruhe (FZI) and the Stuttgart-based Centre for Solar Energy

and Hydrogen Research (ZSW).

Contact: Karlsruhe School of Optics & Photonics (KSOP) | Karisruhe institute of Technology (KIT) | Dr.-Ing. Judith Elsner, Managing Director KSOP
Schiossplatz 19, 76131 Karlsruhe, Germany | Tel. +49 (0)721 608 47880 | Fax +49 (0)721 608 47882 | Info-KSOP@Idschools.kit.edu | www.ksop.kit.edu

www.kit.edu

KIT = The Research University in the Helmholtz Association
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Karlsruhe Institute of Technology Karlsruhe School of Optics & Photonics

Synthesis of good stability and high plqy silicon nanocrystal
using microwave-assisted hydrosilylation reaction

Deski Beri, Dmitry Busko, Andrey Mazilkin, Bryce S. Richards and Andrey Turshatov

Deski, Beri
Institute of Microstructure Technology
Karlsruhe Institute of Technology (KIT)
E-mail: deski.beri@kit.edu

Web: www.imt.kit.edu

S Research Area 5:
“~ ] Solar Energy

Motivation and Goal

Q Silicon nanocrystals (nc-Si) have potential applications in optoelectronics, nanophotonics for energy conversion,
photodynamic therapy, etc.

Q Stable at the environmental condition and having high PLQY is a great challenge in nc-Si synthesis.

Q Tuning PL emission can be done by using different kinds of electronegative ligand graft with the core of nc-Si

O Microwave-assisted hydrosilylation reaction can be used for production of different ligands functionalized nc-Si and giving
high PLQY value

0 Working selective with significant enhancement in ligand-Si bonding make this typical reaction is suitable to produce high

PLQY stability silicon nanocrystal

— Result and Discussion
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Fig 2. (a). Product of silicon nanocrystals with difterent aliphatic alkyl group as Fig 6 PLOY stability trend of aliphatic hydrocarbon alkyl chain as ligands of hexyl (CH,,SI) ocyl Fig 7. One month PL stability of CH,,* Si under ambient conditions,
ligands, (bl illuminated by 405 nm laser pointer, and (c ) lluminated by 375 nm LED. (€, i) decyl [CyHy Si), dudecyl (G4 S0 tetradecyl (Cy4H5:51), and hexadecyl (T H, 510 shows the environmental stability of the nc-Si

0 Using MW hydrosilylation reaction we successful to synthesis nc-Si with 40% PLQY from precursor silicon rich oxide

0 Nc-Si produced by wet chemical method and MW hydrosilylation shows very good luminescent stability under ambient
and environmental condition

0O At similar Si core size, PLQY drops gradually by decreasing electronegativity of the ligands

Ot is possible to use MW hydrosilylation to work with different kinds of ligand in the future

References
1. Ozin, G. et.al. (2015),Small 11, 335-340, 2. Korgel, B. et.al. (2015), Langmuir 150608134833001
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Synthesis of spectral conversion materials

Synthesis of Dye Functionalized Silicon Nanocrystals via Microwave Assisted Hydrosilylation
' Motivation
{ O Silicon nanocrystals (SiNc) has a limited light absorption In the visible range that restricts many potential
applications of this material. One way to enhance the absorption Is by using organic dyes as a light harvesting
| antenna.
O In this project, three different organic dyes which absorb blue and green light are used to study the mechanism of
energy transfer from organic molecules to the semiconductor material (SiNc).

ef

Synthetic Method | Characterization
Q Scheme QO Dynamic Light Scattering Q Fourier Transform Infrared Spectroscopy
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The measurement of absorption and The PLQY of dye functionalized SiNc can £ n : § 4 E
emission spectra have been performed be used to study surface passivation and 3” 3 i P
to proof functionalization of SiNc with the reactivity of a molecule during the reaction.
dyes. The enhancement of absorption in In addition, it can also be used to show the
the blue and green region for dye nature of energy transfer from dye to silicon.
functionalized SiNc indicate dyes
function as a light absorber, meanwhile, - 2
the emission remains at the peak %
emission maximum LT
A —uvvis] & s Fig. 6. (lelt) frea standing (C6)-{2)-SiNc A. The absorbancs and PL excration and B.
104 —PLE PL amission, (right) free standing (CEHJ)-SiNc A, The absorbance and PL
E 1o excitation and B. PL emission
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é T el Conclusions
E

©] O Hydrosilylation reaction in the microwave
reaclor has been successful to produce dye
functionalized SiNc

o

E
§ O After functionalization with dyes, the light
i absorption in the visible range enhanced as a
L good indication of a light harvesting antenna

0 T m e we Lo e g e e ardem st nien 0 PLQY under different excitation wavelength for

Wavelength, nm Wavalength nm Emmnﬂulmm Excitalon wavelenglh 4 = i
. v st [0 BHG  The gloorbarce 3 PL — T o Sl A all d_ya functionalized SiNc prese_zrved constant
and B PL emission, (rghy) froe sioncig (CE)-(1)-SiNc A. The fgz;csm as cantroi, B. (CE}{1)-SiNe, C. (CO-(2)-SiNc and D. (C6){3)- relative to the control except for triple perylene
and PL
Key references Acknowledgement and partners More information

Prof. Dr. Bryce S. Richards

bryce.richards@hil.edu
Fon: +49 (0)721 608 26562

@  D.Bar, D. Busko, A. Mazilkin, |. A. Howard, B. 5. Richards, A. Turshatov, Rsc Adv 2018, 8,
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