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Group development

03/2016 ς09/2017 @oststadtpiraten.de                                                                                           . . . 2022
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Group development(w/ MNaF staff)

5 BA/MA projectsfinished(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 projectsfinished(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 situmechanics)

+ SHK/WHB
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Highlymultidisciplinary,
integrative approach!



Butz LMN seminar/ 11 NOV 2020 10

Structure-Property-Relationship

SSI Ωлс  JACSΩлу Acta Mater Ωлф  SSIΩмнDissertation Ωлф                                             

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

d˂eBroglie= 2 pm (300 keV)
Resolution 0.5 Å
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Optical limit

Resolution at
sub-Å level
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Spectroscopy
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(Depth of field
in SEM)
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AdvancedEM

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/
deviceresearch

+ 
Methods

developments

Supervision of double-corr. 

FEI Titan Themis³ 300 

2011-2015

Adv EnergyMater Ω20 JACSΩ14
EnergyEnvSciΩ18 NanoscaleΩ15
Nat PhysΩ15 ACSPhotonicsΩ19
NatureΩ14 AdvEnergyMater Ω13
ActaMaterΩ15
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200 nm

Si crystallization

410 ÁCïHV

Small Methods Ωмф   NanoLettersΩмт   Science Adv Ωмт   Ultramicroscopy Ωмт   AngewChemieΩмс   NanotechΩмс

Li corrosion
in humid N2

in situ SEM bending stage

4 kN

300 nm

Au film dewetting

350 ºCïHV

αSeeingis
believingά

in situEM & 
Developments

5 K accuracy

Temperature
of TEM heaterchip

1 ˃ m

300 nm Y. Sakalli
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ReactiveMaterials & Devices

Graphite Anode

LiFePO4 Cathode

Electrolyte

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

Internal short circuit

NewsD2 & OakRidgeNational Laboratory/Youtube.com
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ReactiveMaterials & Devices

- Lightestsolid 
element/metal

0.5 g/cm³
- Oneof the most

reactiveelements

Li in air Li in water

Li + airĄ Li2O, Li3N, LiOH

Li + waterĄ 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
ĄDegradation

Extreme Limobility
Ą Beam sensitivity

Science 2017

ReactiveMaterials & Devices



Butz LMN seminar/ 11 NOV 2020 18

Cryo-EM ςReactiveMaterials & Devices
Pictures from Leica, FEI, Fischione, Gatan webpages

Science 2017 Microtomicsectioning
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Beam damage

500 nm

After HRTEM at Troom

Cryo-EM ςReactiveMaterials & Devices

ṩ[111]1 nm

м ˃Ƴ

Single-crystallineLi

Science 2017

PEM fuel cell (UDE / AG Segets)

50 µm

5 µm

Cross-sectioning
by ultra-microtomy


