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Institut far Angewandte Physik

Grundlagenforschung in der Festkorperphysik und
Photonik

Brucke zur Anwendung wird geschlagen: Zahlreiche
Ausgrundungen

Groldtes und drittmittelstarkstes Institut der
Fachrichtung

Enge Kooperation mit anderen Fachrichtungen
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Kurze Vorstellung der Forschung

 FUr detaillierte Informationen:
TU-Webseiten

* Informationsveranstaltung:
2. Termin wird bekanntgeben

* Gesprache mit Mitarbeitern
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Optical, electronic, topological, magnetic properties
of novel, functional nanomaterials for applications
in nanoscale electronics and optoelectronics, etc.
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www.tu-dresden.de/mn/physik/iap  lukas.eng@tu-dresden.de
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DRESDEN concept ,",‘

= L

Cryogenic UHV-SFM
UHV, T>5K,8T

- ferromagnetic, ferro
electric morphology

- domains

- phase transitions

- hedgehogs &
skyrmions

=> Racetrack
Memory
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s-SNOM: scattering scanning near-field optical microscopy

sample | b
Goal: to beat the diffraction limit !! \ Cloaking
World-record:  A/5000 !!! \ i
- scattering | -
« Raman LA

 absorption
» fluorescence
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* Charged domain walls —
* 2D electron gases
* Bottom-up self-assembly

visualized by Cerenkov-SHG B. Kirbus et al., CS (2019)
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Graphene

* Spectroscopy of 2D Materials:

- Dirac materials (graphene) ‘Optil aI
- Weyl semimetals (WTe,) lay
- transition dichalcogenides (MoSe,, ...) Identifi
- metal-organic frameworks (MOFs, COFs) "
- domain walls (LiNbQO,, ...)

- toooloaical Insulators (HgTe, CdTe,...)
E Nb

* Optoelectronic aevices:
- Hall sensors
- photo switches
- memories, ...
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Work on organic semiconductor “1app

RESDEN

Karl Leo

Physics Diploma Univ.
Freiburg/Germany 1985

PhD Univ. Stuttgart 1988
AT&T Bell Labs Holmdel 1989-
1991

RWTH Aachen 1991-1993

TU Dresden 1993

Co-founder of Novaled,
Heliatek and 6 other spin-offs

Sebastian Reineke
Physics Diploma TU
Dresden/Germany 2005
PhD TU Dresden 2010
Postdoc MIT,
Cambridge, 2011-2013
Visiting Scientist LMU
Munich 2013-2014

TU Dresden 2014

Yana Vaynzof

B.Sc. in Electrical
Engineering, Technion —
Israel Institute for
Technology 2006

M.Sc. in Electrical
Engineering, Princeton
University, USA 2008

PhD in Physics, University
of Cambridge 2011
Postdoc University of
Cambridge 2011-2013
Juniorprofessorin (Physics),
Heidelberg 2014-2018

TU Dresden seit 2019
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L ShivEsiTAT Vaynzof: Perovskite Pha “fapp
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NiveRsel Vaynzof: Quantum dot photovoltaic R
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* Hybrid perovskite/PbS solar cells

OA-PbS CSM#I\FA-PbS

Current density (mA em™)
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Voltage (V)
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* Method development - UPS depth profiling

/'/'

Counts Counts
L3 y

UPS depth
profiling

Exn(eV) Exn(eV)

Energy spectrum ——— Energy map _ -

* Ultra-violet Photoemission Spectroscopy (UPS)
in combination with Gas Cluster lon Sources
(GCIS) for material etching
* Probing the energetic landscape of devices Joule, in press (2019)
* Energetic and compositional information on a ACS Appl. Polym. Mater. 16, 1372 (2019)

_ Org. Electron. 67, 1 (2019)
~1 nm resolution Adv. Energy Mater., in press (2019)
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Vaynzof: Organic Photovoltai “fapp

 Photophysics of BHJ solar cells
! A Polymer] * Non-fullerene acceptors
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Vanyzof & Leo: Organic solar cell

DRESDEN

* New device architectures - concepts

* Upscaling
* Transparent electrodes
* Encapsulation
* Lifetime

* Novel Electrodes and Encapsulation
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Leo: Basic research on organic semicon “fapp
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Leo: Work on novel transistors

ESDEN

M. Klinger et al. Nat. Sci. Rep. 10.1038/srep44713
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Organic Microlasers TR

7 DRESDEN

®* Microcavity based on DBR

* Highly efficient lasers and detectors £ >

* Topological Photonics k||

ct.gmat

~  Complexity and Topology
in Quantum Matter
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* Highly interconnected
polymer networks grown by
electropolymerisation

* Network resembles the
geometry and function of
synapses

* Artificial Neuronal Networks

* Build the ,polymer brain”

Leo: Bioelectronics and Neuromorphit “1app

Pre-synaptic
(‘bend;?:mjﬁ*'uﬂ

Post- j
('rcce.‘v:?:;f:)ﬁ cell
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IVERSITAT Reineke: LEXOS group: research in generz

Organic semiconductors:
nanoscale building blocks




IVERSITAT Reineke: LEXOS group: OLED research -

ESDEN

Organic light-emitting diodes (OLEDs) = ultrathin, scalable area light sources

Cost

Efficiency

Lifetime

Integration
of OLEDs
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Biluminescence = dual state luminescence from singlet and triplet states

Organic programmable luminescent tags

2P
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Eﬁ? Luminescent
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Bicycle safety

Two states of luminescence Vastly different properties
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NIV ERS Lavrov: Metal oxide research
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Semiconductor oxides: %
- ZnO /é%
— Anatase TiO ?‘L%

2 Z &

— 7 - Q g

~ Rutile TiO, : |
- Sno, o b -
Methods: T Donor Dec
— IR absorption - 5 sl
— Raman scattering o
— Photocurrent & }
— Photoluminescence
— Capacitance spectroscopy oo 500 w'ool 1200 dem) O sl

Wave number (em™")



Contact:
Material physics in a Prof. Dr. Ellen Hieckmann

. . REC C 212, 0351/ 46336051
scanning electron i Rseope ellen.hieckmann@tu-dresden.de,

SEM lab REC B1

Faculty of Science, Faculty of Physics, Institute of Applied Physics

Investigation of structure and properties of different material classes
Examples:

Determination of mechanical Detection and localization of Orientation determination
stresses in deep trenches of Eu on biosilica by analytical in crystalline regions of
processed Si wafers by cross- scanning electron microscopy organic semiconductors
correlation electron diffraction __—

Eu @ Biosilicain SEM [L
- &

Cathodoluminescence spectra

5

EDX maps

08 after RIE, TO, .
CVD, & RTA
06} i

0,4+

(1] 5 10 15 20 25 3o 35 40
Position in um

Rubrene C,,H,g

You will be
recently deyeloped Introduced into
parabolic mirror for the operation of

cathodoluminescence
investigations an SEM!

von-Mises stress (GPa)

-0,2
0

10 20 30 40 50
y position along trench (um)




Forschung am HZDR (Prof. Manfred Helm) naJr

@'HELHHULTZ f
Wir bieten vielfaltige Themen aus den ZENTRUM DRESDEN

ROSSENDORF

Bereichen:

= Ultrakurzzeit- und Terahertz-Spektroskopie,
u.a. mit dem Freie-Elektronen-Laser

= Halbleiter-Quantenstrukturen

= Halbleitermaterialsynthese & -Modifikation
mit lonenstrahlen: Spintronik, Nanodrahte fur
die Nanoelektronik

= Nanostrukturierung mit Elektronenstrahl-
Lithographie (& Reinraum)

= Computer-Simulation, u.v.m.

und drumherum

= eine hervorragende Infrastruktur

* modernste und vielfaltigste Messtechniken

" mehr als 50 erfahrene Doktoranden und
Postdocs

\ o A

#» Bachelor- und Masterarbeiten moglich ! (www.hzdr.deifwi)‘



Vielen Dank!

Laborfuhrungen: Termin wird bekannt gegeben



Erste Eindrucke aus
Laboren

https://tud.link/4xbq
http://www.jove.com/video/53872

Laborfuhrungen: Termin wird bekannt gegeben


https://tud.link/4xbq
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