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Group development

03/2016 – 09/2017 @oststadtpiraten.de                                                                                           . . . 2022
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Group development (w/ MNaF staff)

5 BA/MA projects finished (5 ongoing)

10/2017 10/2018 10/2019 10/2020

10/2018

10/2019

10/2020

+ SHKs!

01/2018
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Group development (w/ MNaF staff)

5 BA/MA projects finished (5 ongoing)

10/2018 10/2019 10/2020

10/2018

10/2019

10/2020

2020

Welcome
Viktoria Muhl!

2021

+1-2 PhD positions

+1 PhD position
(DFG proposal

in situ mechanics)

+ SHK/WHB
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Highly multidisciplinary,
integrative approach!
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Structure-Property-Relationship

SSI ’06  JACS ’08 Acta Mater ’09  SSI ’12 Dissertation ’09                                             

2 µm
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Along the length scales

20 nm

pFET

200 nm

5 µm
Parts

m     100 10 mm   100 10 µm    100 10 nm       Å        10 pm   

5 µmPollen 1 nmPt-NP

Fracture 
surface

Defects

Electron
microscopy

Light
microscopy
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Electron Microscopy

leica-microsystems.com
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Fast electrons
λdeBroglie = 2 pm (300 keV)

Resolution 0.5 Å

Tran
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n

 Electro
n

M
icro

sco
p

e

Optical limit

Resolution at
sub-Å level

—————

Ionizing e-

Spectroscopy
—————

(Depth of field
in SEM)
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Advanced EM

2 nm

Ag
nano
wire

5 µm

sintered steel

organic solar cell

500 nm

200 nm graphene

crystal structure

nanoporous ceramic

1 nm

peapod 

1nm

Broad
methods
portfolio

Materials/
device research

+ 
Methods

developments

Supervision of double-corr. 

FEI Titan Themis³ 300 

2011-2015

Adv Energy Mater ’20 JACS ’14
Energy Env Sci ’18 Nanoscale ’15
Nat Phys ’15 ACS Photonics ’19
Nature ’14 Adv Energy Mater ’13
Acta Mater ’15



Butz LMN seminar / 11 NOV 2020 14

200 nm

Si crystallization

410 °C – HV

Small Methods ’19   NanoLetters ’17   Science Adv ’17   Ultramicroscopy ’17   Angew Chemie ’16   Nanotech ’16

Li corrosion
in humid N2

in situ SEM bending stage

4 kN

300 nm

Au film dewetting

350 ºC – HV

„Seeing is
believing“

in situ EM & 
Developments

5 K accuracy

Temperature
of TEM heater chip

1 μm

300 nm Y. Sakalli
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Reactive Materials & Devices

Graphite Anode

LiFePO4 Cathode

Electrolyte

Intended failure of LiPo battery Real battery
Charging
Deposition of Li at anode
Li-dendrite formation 

Internal short circuit

NewsD2 & Oak Ridge National Laboratory/Youtube.com
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Reactive Materials & Devices

- Lightest solid 
element/metal

0.5 g/cm³
- One of the most

reactive elements

Li in air Li in water

Li + air→ Li2O, Li3N, LiOH

Li + water→ LiOH + hydrogen

Science247/
TeacherTube.com

Thoisoi2/
Youtube.com
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After transfer
through air

500 nm

2 nm-1 Beam damage

500 nm

After attempting HRTEM at Troom

Regular
HR(S)TEM

Extreme reactivity
→ Degradation

Extreme Li mobility
→ Beam sensitivity

Science 2017

Reactive Materials & Devices
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Cryo-EM – Reactive Materials & Devices
Pictures from Leica, FEI, Fischione, Gatan webpages

Science 2017 Microtomic sectioning
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Beam damage

500 nm

After HRTEM at Troom

Cryo-EM – Reactive Materials & Devices

⊙[111]1 nm

1 μm

Single-crystalline Li

Science 2017

PEM fuel cell (UDE / AG Segets)

50 µm

5 µm

Cross-sectioning
by ultra-microtomy
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Research

Low-kV AC-

TEM
Graphene/GO

Low-dose TEM
MOFs, battery

materials

Micro Mesopor

Mat 2012

1 μm 1 nm

Metallic Li/alkalis

Cryo-TEM

Science 2017 Inert 

environment

Improved

vacuum

Angew Chem 2016

Nature 2014

Direct

detectio

ncamer

a
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Current Research

in situ
Developments

Energy 
Materials & Devices2D Semiconductors

300 nm

MoS2 on 
TEM grid

Miniature in situ bending stage for FIB/SEM
4 kN, 750 g

Na-batteries
Water purification
Supercapacitors

GO

5 µm

PEM 
fuel cell
UDE/
AG Segets

Feedback acknowledged
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Research Network

Peter Crozier

Will Chueh
Yi Cui, Yuzhang Li
Jennifer Dionne
Bob Sinclair

LEM, INT

CT
Fh IIS

EZRT

APT

µ 
CENEM

IAM-WET/

KWT

ER-Cµ

EM

Complementary
characterization

Materials research

ETEM

ETEM

ETEM

IEK-1/2

IMM

AMO
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Milestones

10/2017 10/2018 10/2019 10/2020

1.1 M€
Spectrometer

+ 2 TEM holder

0.9 M€
1 Scientist
1 Technician
60 k€ SHK

µCT

0.9 M€
(0.4 M€)

EM preparation
Opt. microscopes
Cryo preparation

2D synthesis
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Equpiment

400.000 €

~5 M€
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Equpiment

Microtomic sectioning
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Equpiment
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Facility Development

2018
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Facility Development

2023

Supervision

Fund raising

Acquisition

Installation

AC-HR(S)TEM

(S)TEM

2x EELS

FIB

nanoCT

(µCT)

FEI Titan Themis³ 300 (05/2014-9/2014)
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Facility Development

2023

2023
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Remodeling
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Remodeling
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Remodeling
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Remodeling
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Remodeling
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Remodeling

Meeting room 409/4
Zeiss SEM lab (LOT)

Several offices
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INCYTE Research Center
NANOANALYTIK, NANOCHEMIE & 
CYBER-PHYSISCHE SENSORTECHNOLOGIE

2023
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INCYTE status

Haring
- 600 m² Reinraum
- 150 m² Eigenlabore

Butz
- 500 m² GG-Labore
- 350 m² Präparation
- 150 m² Eigenlabore

- Büroflächen
- Hörsääle
- Kommunikation
- Gesamtkonzept

Jiang: CVD + RR
Brandt: µCT, XRD

Busse, NF Lemme, Krauss, 
Schönherr, Merzendorfer
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INCYTE status

Planer
ausschreibung

Vorplanung

Entwurfs-
planung Ausführungsplanung

Bauausführung

Inbetrieb-
nahme

12/2019
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INCYTE planning
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Cutting-edge Lab Space

Reinraum & Nanoanalytik
• Mechanische Vibrationen (< 1 μm/s)
• Elektromagnetische Abschirmung (< 10 nT)
• Temperaturstabilität (1 K/24 h)
• Partikelreinheit

FZ Jülich
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Development of Master/Bachelor Studies

4x 9 ECTS 
from focal field
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Teaching – Master

*auch MA-TEC 16, PF MatWerk

SoSe WiSe

Aufbau technischer Werkstoffe*
Phys. Eigenschaften techn. Werkstoffe

Nanostrukt. WS f.d. Energie- & Sensortechnik
Keramik- und Hybridwerkstoffe

MA-TEC 21 – Moderne Funktionswerkstoffe

Fortgeschrittene TEM & Spektroskopie
Moderne Röntgenmethoden

Rasterelektronen- und –ionenmikroskopie
Abbildende TEM und Elektronenbeugung

MA-TEC 20 – Mikro- und Nanoanalytik in der Materialforschung (3 aus 4)

Fachlabore (MatWerk)

(3 aus 4)
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Teaching – Bachelor

SoSe WiSe

Werkstofftechnik Pflichtfach
Werkstofftechnik I

WT1-Übung
Werkstofftechnik II

Werkstofftechnikpraktikum

BA-TEC 13 – Werkstofffunktionalisierung

Funktionswerkstoffe (Einführung)
Grundlagen der Oberflächentechnik

Korrosion und Korrosionsschutz

BA-TEC 14 – Werkstoff- und Schadensanalytik
Schadenskunde in der WerkstofftechnikModerne Charakterisierungsmethoden

Planungs- und Entwicklungsprojekt PEP

(2 aus 3)
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Teaching – Staff

Prof. Dr. B.Butz Prof. Dr. M.Killian Dr. Y. Sakalli

Dr.-Ing. J. Müller Dr. C.  Pritzel Dr. S. Afflerbach

M. Sc. M. Hepp Dr. C. Wiktor M. Sc. S.Leith
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Teaching – Staff

Prof. Dr. B.Butz Prof. Dr. M.Killian Dr. Y. Sakalli

Dr.-Ing. J. Müller Dr. C.  Pritzel Dr. S. Afflerbach

M. Sc. M. Hepp Dr. C. Wiktor M. Sc. S.Leith
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X-ray School 2021
Strategy meeting on

13 NOV 2020 
at 9:00 a.m.
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Public Outreach
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