WELCOME

It is our great pleasure to welcome you to the XVI International Confezemt Electron
Microscopy. The conference series on electron microscopy was initiated by Professor
Stanislaw Gorczyca in 1963. Currently, they are organized every three years by Ralisius
institutions engaged in the development and application of elmtt microscopy in
cooperation withthe Polish Society for Microscopyhis year, the conference is being
organized by the Faculty of Materials Science and Engineering of Warsaw University of
Technology and held in Jachranikathe luxury WINDSORotel locded in the beautiful
surroundings on the Zegrze Reservdihe aim of the conference ido present latest
achievements in electron microscofsy Polish community as well aéenary and invited
speakers respresenting the most prestigious microscopyvekiwide.

The scientific prograrof the conferenceoversa broad spectrum of topics and contains the
following sessions: analytical electron microscopy, SEM/STEM imaging, electron
crystallography and HRTEM, 3D imagingsittn microscopy, orientation magng, electron
microscopy in materials science, electron microscopy in chemistry and life sciencesisThere
alsoa special session for young scientestsl a poster sessioifthe conferencés augmented

by a plenary session with lectures giventlg top scientistsin the field andan exhibition of
products and services of interest to the conference participants.

The conference would not be possible without the support of the institutions and people of
the various communities. We would likke take this opprtunity andthank our sponsors:
Gold SponsorsJEOL, PIK Instruments, LABS®@EICOMEF, Silver SponsarTESCABNd
MSA Systemand other sponsorg the European Microscopy Society and Polish Academy of
Sciences. A very special word of thanks musalse directed to the members of the Local
Organizing Committee and the Scientific Committee who contributed enormously to the
success of the present conferent¢et us alsehank the Dean and administration staff of the
Faculty of Materials Science of WansUniversity of Technology for their continuous support
in the organizatiorof this event

Finallywe would like towish you stimulating and rewarding scientific discussions during the
conference and the opportunity to make new confidEnjoy the comigthree days!

Maggor zat a Lewandowska and EI Ubi e

The chairpersons of the conference
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SCIENTIFIC PROGRAMME

Analytical Electron Microscopy
ChairpersonAleksandra Czyrskkilemonowicz

Analytical electron microscopy gathers simultaneously information about morphology,
microstructure, crystallography and chemical composition of materials, interfaces, layers and
nanophases with a spatial resolution down to the atomic level. Nanoprobe diffraction and
holography become now efficient ways for strain analysis at the nanometer level.-STEM
HAADF, ADF argimore recently¢ DPC (differential phase contrast) bring mapsatdm
columns with quantitative contrasts for light or heavy elements. Based on inelastic
interactions electron dispersive -tdy spectrometry (EDS) and electron energy loss
spectroscopy EELS are straightforward methods to measure chemical compositioirsg bind
states, valences and electronic levels with recent progress extending analysis toward light
spectroscopy. Tilting sample or focus sectioning tomography and quantitative analysis of
HRSTEM images extend investigations to tifedBnension.The sessionotuses on the
scientific achievements regarding instrumentation, methods, data analysis and application of
analytical electron microscopy. Novel research related to the topics mentioned above, but
not only limited to, are welcome to this session.

Invited peaker

Philippe A.Buffab 9 02t S t 2f @ G SOKYAljdzS§ CSRSNI}I S RS [ | dzal

SEM/STEM imaging
Chairperson¢ 2 Y I &1 t 020AZailA

Electron Microscopy techniques which are based on the beam scanning including Scanning
Electron Microscopy, Focused lon Beam and Scanning Transmission Electron Microscopy are
very often used for the materials structure imaging. Capability to collectinglsigvith many
detectors simultaneously is one of the advantage of these techniques. According to the type
and location of the detector as well as the microscope parameters, the different contrast can
be obtained. The specific design and development ofnév microscopes is very promising
F2NJ NBaSIHNOKSNARX 06SOFdzasS G4KS&AS Y2RSNY AyailNYzy
the same time, it became more complicated for the users to recognize the capabilities of the
microscopes made by different companidfie main aim of this this session is to present
possibilities and examples representative for each techniques. The examples related to
imaging with SEM/FIB/STEM microscopes like observations at low voltages in SEM, unique
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contrast acquisition with specifidetectors, results comparison obtained from different
microscopes and any other imaging examples are very welcome.

Invited speaker

Quentin RamassgSuperSTEM; The National Facility for Aberration Corrected STEM,
Daresbury, UK)

Electron CrystallographandHRTEM

Chairpersons5 | y dzii I\t £ # NKIO5 0dzd S a1 A

The session is devoted to the characterization of the solid state materials with the use of High
Resolution Transmission Electron Microscopy combined @lgbtron diffraction andbther
researchmethods. The following topics will be included:

o Application of HRTEM imaging techniques for nanomaterials characterization.

0 Advance methods for HRTEM images simulations,

o Investigation of crystal lattice distortions using HRTEM in conjunction with other
techniques like DFT or GPA.

o Development experimental methods for HRTEM/STEM imaging

o LargeAngle ConvergerABeam Electron Diffraction

Invited speakers

Christoph T. KocfHumboldt University of Berlin, Department of Physics, Berlin, Germany)
Wit y 2 a (Irstitue ffoNTJechnical Physics and Materials Science, Hungary)

3D Imaging
ChairpersonAdam Kruk

The aim of this session is to cover the broad range of techniques that are currently used in
multidimensional imaging of structural elements in material sciences. This session is
dedicated to advanced techniques including new imaging modes in tomograghy, n
algorithms for quantitative and accurate reconstructions. 3D imaging session will include
applications of tomographic reconstruction methods to achieve 3D volume representations
of materials, and furthermore include ngénmographic 3D techniques, whethéased on
diffraction, lowdepth of focus, or various slicing schemes. The session extends over all
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radiations and instrumentations with a focus on nanoscale resolutions. An example of these
applications can be: electron microscepfocusedion beam, field-ion atom probe and %
ray/synchrotron tomographic techniques.

Invited speakers

Wdzl y /| NI 2& | §Medkay’ dediencibd, NidN@rdtiad de Cadiz, Puerto Real
(Cadiz), Spain)

Urszula StachewicfAGH University of Science and Technology, latesnal Centre of
Electron Microscopy for Materials Science, Poland )

In-situ microscopy
ChairpersonJerzy Morgiel

In-situ observations opens a unique possibility to follow the processes of phase
transformation or just microstructure evolution from tHest stages till the very end. The
above processes are routinely started either by temperature changes realized using cooling
/heating holders or by subjecting thin foils to stretching forces using straining holders. The
access to this valued knowledgasvusually weighted by loss of resolution caused by image
drift, problems with recording capability (at times when films were still in use) or sample
shape (mechanical testing performed on thicker samples called for higher voltage
microscopes). Nowadaysyqgress in irsitu observations stems both from probing new
possibilities (including environmental cells, namardness testing) and greatly improved
capabilities of microscopes (dedicated cameras allowing to record movies, holders allowing
to program thetime-temperature sequences, etc). Hosting separate session esitun
microscopy should give opportunity to present interesting findings from material research
field obtained with these established techniques as well as to present new solutions in these
areas.

Invited speaker

Eva OlssoriChalmers University, Sweden)



Orientation mapping
ChairpersonsMarek Faryna, Krzysztof Sztwiertnia

Electron backscatter diffraction (EBSD) enables individual grain orientations, local texture,
point-to-point orientation correlations, phase identification and distribution to be
determined either from bulk or thin foils of polycrystalline materials. Ttvemer can be
achieved when a scanning electron microscope (SEM) is employed, the latter when
transmission electron microscopy (TEM) is used. Recently, a novel technique based on
orientation mapping of electron transparent TEM specimen analysed in the 8&WMhlas
transmission Kikuchi diffraction (TKD) is rapidly develogdso a wide range of 4igsitu
heating and tensile experiments for EBSD applications provides insight into the role of
crystallographic orientation in the dynamic evolution of microstrueturhe session will be
dedicated to a whole range of orientation microscopy techniques mentioned above.

Invited speakers

Nathalie Bozzol® / SY i NB RS aiAaS SGEMERWMNES PaRTecla, ENRSNMA |
France)

Ali Gholinia(University of Manchestet/JK)

Electron Microscopy in Materials Science
Chairpersonsa | O3 2 NJ | (1 [[$&HySR2 or& ILIA Z& 1 A

Electron microscopy hasecomean indispensable tool in materials science. It allows studies
on the mechanisms of basic phenomena in bulk materials (e.g., plastic deformation,
precipitation, diffusion) and enables complete characterization of nanoscale objects thanks
to atomic scale gualization of the real structure. This session will focus on the practical use
of electron microscopy techniques (both scanning and transmission) to characterize
materials and comprehend the microstructugeproperty relationships. The contributions
concening all types of crystalline and disordered materials (metals, ceramics, polymers and
composites) in the form of bulk phases, surfaces, thin films and powders (including
nanopowders) are welcome.

Invited speakers

Alicja Bachmatiuld 2 N2 OOF 6 41 AS / SYy(iNXHzy . I RIZ 9L¢b3 t]
Kenji Matsuda(University of Toyama, Japan)



Electron Microscopy in Chemistry and Life Science
Chairpersonszbigniew Sojka, Grzegorz Tylko

The session focuses on current state and development of microsembiciques in the field

of chemistry and life sciences. Recent progress in instrumentation, imaging methodology and
development of widely available software for advanced data processing and analysis, make
electron microscopy one of the most powerful resgiamethods for structure studies in
these research areas.

Invited speaker

Sebastian Glatt(Max Planck Research Group, Jagiellonian University, PL)

Young Scientist Session
Chairpersonsa | N& | {, Bdath Bubigl |

This session will provide apportunity for young scientists to give oral presentation of their
achievements and to establish a supportive community with other researchers. We cordially
invite PhD students and young scientists below 35 years old to participate in this session.
Duringthis session the winners of the PTMi awards for the best PhD contribution will present
their research in front of the EM2017 audience.



PLENARY SPEAKERS

Marco Cantoni

Interdisciplinary Centr& 2 NJ 9f SOUNRY aAONRaAORBWET SORSBS[t #
Switzerland

G! Rl y OS RomBdraphy teéthyickies for materialand lifesOA Sy OS ¢

Dr. Marco Cantonils an eminent specialist in electron microscopy. He is affiliated with the
LYGSNRAAOALIE AYEFENE /SYdidNB C2NJ 9t SOGNRY aAoOl
Lausanne in Switzerlanddarco Cantoni is the author / eauthor of more than 100 articles
published in scientific journals anaf a chapteiReview of FlBomographyn the book titled
Nanofabrication Using Focused lon Electron Be@wtord University Pres€)r Cantoni was

' F NRSR (GKS LINAT S 2F GKS (GKS w2RBiHIiS | YR
member of the Swiss Physical Society, European Physical Society and Swiss Society for Optics
and Microscopy.

Christian Colliex

CNRS, Laboratoire de Physique des Solides, Orsay, France
dNew views on the nanrworld offered by the multisign@TEM

Dr. Christian Colliexs presently Emeritus CNRS Research Director, still affiliated with the
Electron Microscopy group at the Solid State Physics laboratory in Orsay, which he has lead
over 35 years until 2009. His main fields of interest concem development of new
instrumentation and methodologies for local analysis in condensed matter. Relying mostly
on electron energy loss spectroscopy (EELS) in electron microscopy, these techniques have
been used to investigate down to the atomic level, theistural, chemical, electronic and
optical properties of individual nanostructures, naabjects and defects. He has published

over 300 papers, delivered more than 100 invited lectures over the past ten years He has
been cadirector with Prof. Sumio lijimm of an international cooperative programme
0SG6SSY /bw{ YR W ¢3 y-RP00XS. Re has bedn gartriedirosdzbri ( S :
EC programmes from 1996 to 2010, in particular in the creation of ESTEEM, the European
Integrated Infrastructure in Advaed Electron Microscopy (20a811). He has been
laureate of the French Academy of Sciences (in 1995 and in 2005 Hraiman grand prize),

he has been awarded the Holweck prize 2009 (joint French BFiish IOP award) and the

DNJ YRS a SR ich $oSetyXofF MelakuRyy addNaterials Sciences in 2010. He has
served from 2007 to 2011 as President of the International Federation of the Societies for
Microscopy (IFSM) and as President of the International Conference on Microscopies ICM 17
at Rio deJaneiro (2010).



PLENARY SPEAKERS

Rafal E. DuniBorkowskKi

Ernst Rusk&entre for Microscopy and Spectroscopy with Electrons, Research Centre Juelich,
Germany

G99t SOUNRY K2RREANY ALKBY I2(F diMI2y aAGA2Y YSiOl

Prof. Dr. Rafal E. DuniBorkowskiis Director of the Institute for Microstructure Research

and the Ernst Rusk@entre for Microscopy and Spectroscopy with Electrons in
C2NBROKdzy3al Sy NHzy WNf AOK® . SGg6SSY wnnt YR HnN
for Electron Nanoscopy in the Technical University of Denmark. From 2000 to 2006 he held a
Royal Society University Research Fellowship in the University of Cambridge. He specializes
in the characterization of magnetic and electronic materials at thedsghpatial resolution

using advanced transmission electron microscopy techniques, including abercati@cted
high-resolution transmission electron microscopy of interfaces, surfaces and defects in
materials, quantitative image analysis in electron mogécopy for determining local
compositions and site occupancies, electron tomography for determining ttlireensional
morphologies and defect distributions and -@fkis electron holography for characterising
magnetic and electric fields in materials witim spatial resolution. In 2009 he was awarded

the Ernst Ruska Prize of the German Society for Electron Microscopy. In 2012 he was awarded
an Advanced Grant by the European Research Council.

Randi Holmestad

Norwegian University of science and TechnoldglNU in Trondheim, Norway

Gt NBOALIARGEFGSE Ay 38 KIFENRSYIo6tS | fdzYAy
0§ SOKYAIl dzSa¢

Randi Holmestad(born in 1967) is (since 99) a professor at Department of Physics,
Norwegian University of science and Technology, NTNU in AeandNorway. She has a

PhD (Dr. ing.) in materials physics from NTibndheim, in 1994 and a MSc (Siv. Ing.) in
G§SOKYAOIf LIKe&aAOazr FNRY GKS alyYS dzyAGSNERAGE A
are focussed on materials physics; transmissaactron diffraction, microscopy and
spectroscopy (TEM, HREM, EDS, EELS, STEM), materials microstructure and the relation to
macroscopic properties, modelling and simulations in materials physics. Ongoing projects are

on aluminium alloys, solar cell matais, electron diffraction and new functional materials.

She has educated 14 PhD students and 55 MSc students, in additiorstpexvision of 6

PhD students. Holmestad has had several sabbaticals abroad, latest 6 months in 2005 and

2012, both at Universytof lllinois, Urban&hampaign, IL, USA.

-10-



PLENARY SPEAKERS

Robert (Bob) Sinclair

Department of Materials Science & Engineering, Stanford University, Stanford, U.S.A.

GLY {Addz | ATIK wSa2ftdziA2y YR 9y JANER
Materialw S QG A 2y & €

Prof. Robert (Bob) Sinclaihas been a faculty member in the Department of Materials
Science & Engineering since 1977. He obtained his degrees in materials science at Cambridge
University, and was a postdoctoral scholar at the University of California, Berkeley for four
years. His e@search has focused on the development and application of advanced
transmission electron microscopy techniques, especially in situ high resolution microscopy,
to basic materials studies related to semiconductor devices, magnetic recording,
nanotechnology n cancer research and energy systems. At Stanford, he has been
Department Chair (2002014), Director of the Stanford Nanocharacterzation Laboratory
(20022013), Director of the Big Overseas Studies Program ¢201R) and Associate
Director of the Wallenbrg Research Link (20pBesent). He was Chair of the National

I O RSye 2F {OASyOSa /2YYAGUSS 2y GaAR&ATS
w S a S NO-R0H6), and herezeived the Distinguished Scientist Award (Physical Sciences)
from the Micloscopy Society of America (2009), the David M. Turnbull Lectureship of the
Materials Research Society (2012) and the John M. Cowley Distinguished Lectureship, Arizona
State University (2015).

-11-



SOCIAL PROGRAMME

Sunday 19 September 201at 19:00¢c WelcomeReception

After the Opening Session, we would like to invite you to the Welcome Reception held in
w2 2Y hw! Bhis @ilvde hrdopportunity to get together, meet the old and new friends
as well as start the conference in a good mood.

Monday 11" September 201at19:00c BBO Party

Monday evening will be the least formal. BBQ Party will take piattes green hotel garden.
Enjoy the beautiful surroundings of the WINDSOR hwitl the clean air, a delicate breeze
from the lakeand hopefully nice autumn weather.

Tuesday 1% September 201at 19:00¢c Conference Dinner

The official Conference Dinner will be heldhe Victoria Restauranwhere you will have an
opportunity to taste an exquisite cuisine ia stylish and richly decorated interiar3he
presentation ofthe Awards, i.e. PTMi, Best Poster and Image Competition, is foreseen during
this evenenig.

Wine served at the Conference Dinner sponsored by COMEF.

Lunchesare served from Monday to Wednesday froi8:00 to 14:00 inthe Victoria
Restaurant.

Coffee Breaksre organized twice a dayin the morningfrom 10:30 to 11:00 and in the
afternoonfrom 15:30to 16:00 in the Exhibition area

Breakfastis offered for theW/INDSOR hotel guest®in Monday to Wednesday froit00 to
10:00in the Victoria Restaurant.
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GENERAL TIMETABLE

SUNDAY MONDAY TUESDAY WEDNESDAY
10th SEPTEMBER 11th SEPTEMBER 12th SEPTEMBER 13th SEPTEMBER
09:00- 99:99 In-situ  |EM in Material{ SEM/STEM |EM in Material
09:30 - 10:00 Plenary Session 1 st n Viaterials - > . in Viaterial
microscopy Science imaging Science
10:00 - 10:30
10:30 - 11:00 Coffee Break Coffee Break Coffee Break
11:00 - 11:30 T PR
rientation EMin . . In Materialg
11:30-12:00 . : . Y .
Plenary Session 2 mapping | Chemistry and oung Scientis gjence
12:00 - 12:30 . . Session
Life Sci
12:30 - 13:00
13:00 - 13:30
Lunch Lunch Lunch and Farewell
13:30 - 14:00
14:00 - 14:30
. sem/sTem | Electron
14:30 - 15:00 Plenary Session 3 imaain Crystalography
15:00 - 15:30 991 and HRTEM
15:30 - 16:00 Coffee Break Coffee Break
16:00 - 16:30 M in Material
. in Materialg
16:30 - 17:00 . . Analytical EM . ienti ) )
Registration U Science | YoUnd S?'em's 3D imaging
17:00 - 17:30 Session
17:30 - 18:00
18:00 - 18:30 . . .
Opening Session Poster Session
18:30 - 19:00
19:00 - 20:00
20:00 - 21:00 Welcome Reception BBQ Party Conference Dinner
21:00 - 22:00
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CONFERENCE PROGRAMME SUNDAY D'"HSEPTEMBER 2017

OPENING SESSION
Room1 Chairpersona O3 2 NI | G [

18:00¢ 18:05

Malgorzata Lewandowska
the Chairperson of the Conference
Welcome address and introduction to the conference

18:05¢ 18:10

WE NRB&aOFg ahAl SNI
the Dean of the Faculty of Materials Science and Engineering of Warsaw University of Technology
Welcome address and opening of the conference

18:10¢ 18:15

JerzyMorgiel
the President of the Polish Society for Microscopy
Welcome address

18:15¢ 19:00 | Robert (Bob) Sinclair

Department of Materials Science & Engineering, Stanford University, Stanford, USA

Opening lecturett L=sifu high resolution and environmenteb { SOUGNRY YAONR&O2LJ &GdzRAS
19:00¢ 22:00 Welcome Reception
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CONFERENCE PROGRAMME MONDAY 1TH"SEPTEMBER 2017

PLENARY SESSION 1
Room1 ChairpersonJerzy Morgiel

9:00¢ 9:45 Marco Cantoni
Interdisciplinary Centre for Electron Microsc@py ; O2ft S t 2f @80 SOKYAljdzS CSRSNI £ S
G! Rl y OS Rtongraphyyekchyiigues for materialsand lifesOA Sy OS €
9:45¢ 10:30 Rafal E. DunifBorkowski
Ernst Rusk&entre for Microscopy and Spectroscopy with Electrons, Research Qastieh, Germany
G9f SOUNRY K2RAYRBWVBKEBY2TF GHRPYaAGA2Yy YSGFf RAOKIFE O23S
10:30¢ 11:00 Coffee Break
PLENARY SESSIONGOLD SPONSORS
Room1 Chairperson9 t 80 A S |
11:00¢ 11:30 | Guillaume Brunetti
JEOL Europe
4! ROy il 38a 27T el LI IRy ICPAD2 yo 86 dWILhLIYE A O G A2y aé
11:30¢ 12:00 | Felix von Cube
Hitachi High Technologies Europe
G{¢9a ¢l o/Sgl + LIINRIOK (2 Fylfeaira |yR AYlFIAy3E
12:00¢ 12:30 | Mathias O. Mossing
Protochips
t NP (i 2 O Kskuleldciron inifroscopy autions: capabilities and aplications
12:30¢ 13:00 | Dominique Delille
Thermo Fisher Scientific
Sub30 meV energy resolution HRELS and novel FERTEM techniques for materials science in the latest generation o
Thermo Scientific Themis Z
13:00¢ 14:00 Lunch
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CONFERENCE PROGRAMME

MONDAY 1TH"SEPTEMBER 2017

PLENARY SESSION 3

Atomic resolution insights into structure and deformation

modern, Kstrengthened FMn-AI-C lightweight steel

Room1 ChairpersonAleksandra Czyrsiélemonowicz
14:00¢ 14:45 | Randi Holmestad
Norwegian University of science and Technology, NTNU in Trondheim, Norway
Gt NSBOALIAGI GSA Ay 3S KFENRSYFotS fdzYAyAdzy ff2ea aid
14:45¢ 15:30 | Christian Colliex
CNRS, Laboratoire de Physique 8ekdes, Orsay, France
oNew views on the nanavorld offered by the multisignal STE#
15:30¢ 16:00 Coffee Break
SESSIOM\nalytical Electron Microscopy SESSION: Electron Microscopy in Materials Science
Rooml Room?2
Chairperson: A. Czyrsk&ilemonowicz Chairpersont® Yt LJA Za | A
16:00¢ 16:15 | Philippe Buffat Alicja Bachmatiuk invited
16:15¢ 16:30 | Present capabilities and limits of EDS for materials scien( In-situ HRTEM observations of 2D materials
16:30¢ 16:45 Joanna WojewodaBudka
Microstructurephase compositiothermal stability
correlation of NiP and NiP-Re coatings electroless
deposited on copper
16:45¢ 17:00 | Piotr Bazarnik _dzlFal / ASyAS]
Grain boundaries and related phenomena in ultrafine Microstructure and selected mechanical and electrical
grained AlMg alloy processed by higiressure torsion properties of Sr doped LaCgé@rovskite thin films
deposited by pulsed laser deposition technique
17:00¢17:15 |a l NI | [/ AKLGAIF ZBS|] | Joanna Lipecka

The meltingoehaviour of Al/AIN nanomultilayer system
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CONFERENCE PROGRAMME

MONDAY 1TH"SEPTEMBER 2017

SESSION: Analytical Electron Microscopy
Room1l
Chairperson: A. Czyrsk&ilemonowicz

SESSION: Electron Microscopy in Materials Science
Room?2
Chairpersonf ® Yt LJAZa i A

17:15¢ 17:30 | Bogdan Rutkowski {OF62YAN YNBI
Electron microscopy and spectroscopy for characterizati¢ The mechanism of plastic relaxation and residual strain i
Sanicro 25 steel after oxidation in steam at 700C core shell IVIhetero-nanowires

17:30¢17:45 |aA OKIF U ASf SOK2 g SNJ wlkR2a0lg {6l RT ol
Nanocrystals in the Er/Yb edoped oxyfluoride glass Comparative STEM Study of TGO Evolution During High
ceramics. The crystal structure and chemistry examinati¢ Temperature Oxidation &BPVD TBCs on Pt and Pd

Modified Bond Coatings
: : POSTER SESSION
18:00619:00 | a2 vy hwi bAgwL!
19:00¢ 22:00 BBQ Party
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CONFERENCE PROGRAMME

TUESDAY I2SEPTEMBER 2017

SESSION: 4situ Microscopy

SESSIONElectron Microscopy in Materials Science

Rooml Room 2
Chairperson: J. Morgiel Chairperson: M. Lewandowska

09:00¢ 09:15 | Eva Olsson Kenji Matsuda

09:15¢ 09:30 | Linking atomic structure to properties. In Situ Electron Fine precipitates formed at the early stage of aging in Al
MicroscopyStudies of Functional Materials alloys containing Cu

09:30-09:45 | Magdalenat | NI -Wgjt@ar] | Jan Dutkiewicz
In situ observations of PtNi solid nanocrystals transforma TEM studies of structure of MgLiAl alloys after various ro
into hollow PtNiSn nanoframes by galvanic replacement | of severe plastic deformation
reaction

09:45¢ 10:00 |KatarzynaStaDb O2 g A Za | Boris Straumal
Stability of quasicrystalline phases and their approximant Phase transitions in coppéased alloys under high pressu
Al-alloys investigated by isitu TEM torsion

10:00¢10:15 (2 AG2f R / KNRYAZ&] A YNI eal d2F . NRO}
In-situ observations of dislocation activities in ultrafine Grain refinement in EZ33A magnesium alloy processed |
grained aluminium extruded to high strains high-pressure torsion

10:15¢ 10:30 | Oleksandr Kryshtal Maciej Szczerba
Melting process and theize dependence of the eutectic | Detwinning and dislocations in a facentered cubic
temperature of AgGe films structure

10:30¢ 11:00 Coffee Break
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CONFERENCE PROGRAMME

TUESDAY I2SEPTEMBER 2017

SESSION: Orientationayping
Rooml
Chairpersos: M. Faryna, K. Sztwiertnia

SESSION: Electron Microsgop Chemistry and Life
Science

Room2

Chairperson: Z. Sojka, G. Tylko

11:00¢ 11:15 | Nathalie Bozzolo Sebastian Glatt
11:15¢ 11:30 | Orientation mapping, an unavoidable tool for studying The Architecture of the Elongator complex determined by
recrystallization phenomena Integrative Structural Bioby
11:30¢ 11:45 | Ali Gholinia Joanna Depciuch
Automated three dimensional broad ion beam milling SEM and FTIR investigatiomodlecular composition
acquisition and analysis changes in allergenic common mugwort (Artemisia vulga
L.) and hazel (Corylus avellana ) pollen induced by traffic
pollution
11:45¢ 12:00 Joanna Grybos
Determination of shape and size ofz:Opnanocrystal
catalysts from single STEM measurement
12:00¢12:15 |YNJ @&l 42F YdzROI Ol Oleksii Bezkrovnyi
Orientation mapping in TEM part Inew software Defect structure of cubshaped CeEuO; nanoparticles
12:15¢ 12:30 | Magdalenia BiedaNiemiec Paulina Indyka
Orientation Microscopy in TEM partltase studies Mapping redox &tes inoxide nanoparticleatalysts
12:30¢ 12:45 | Robert Chulist Ben Lich
In-situ investigation of the martensitic transformation in N| Cryo EM workflows faingle particle analysis and
Mn-Ga alloys tomography of hydrated, intact cells
12:45¢ 13:00
13:00¢ 14:00 Lunch
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CONFERENCE PROGRAMME

TUESDAY I2SEPTEMBER 2017

SESSION: SEM/STHEWating
Rooml
/| KI ANLISNRE2Y Y

¢d t 520AZ&] A

SESSION: Electr@rystallography and HRTEM
Room2
/| K ANLJISNE2yaY 5 {(GNkOX t

14:00-14:15 | Justyna Grzonka Janos Labar invited
Application of low voltage scanning electroicroscopy for | Local short range order in amorphous materials by ePDH
graphene studies analysis
14:15¢14:30 |wk FF O Y21 SNI
Characterization of seliealing system dedicated for glass
fibre reinforced composites
14:30¢ 14:45 | Tomasz Tokarski Christoph T. Koch
Kikuchi patterns from diffraction to advanced Practical aspects of simulation of higésolution TEM
microstructure analysis images
14:45¢15:00 |wl FI O 2 Nk of Sgafiai
Microstructuralcharacterization of NéMn2gGap2 alloy
processed by selective laser melting
15:00- 15:15 | Andrzej Witkowski 9Of 90ASUGlI WSTASNATL
How does use of electron microscopy and related tools | Defect recognition using LACBED images
impacts understanding of unicellular life encased in silice
exoskeleton of diatonBacillariophyta) cell?
15:15¢ 15:30 Julita SmaleKoziorowska
Basal stacking fault domains as a source-bf@e threading
dislocations in HNitride epitaxial layers
15:30¢ 15:45 KrzysztofMorawiec
Lorentz electron holography investigation of nasigects'
magnetic state
15:30¢ 16:00 Coffee Break
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SESSION: Young Scientists

SESSION: 3haging

Rooml Room?2
/| K ANLISNE2YyAY . ® 5dz0A St I {Chairperson: AKruk
16:00¢ 16:15 | Joanna Moneta Wdzl y /I NI 2@arritloS Nyt Yy RS T invited
The considerable increase of the state of strain relaxatior] 3D nanemetrology of catalytidoased materials by electron
the (0001) InGaN epilayers achieved by the goswth tomography: qualitative information and beyond
annealing
16:15¢ 16:30 | Monika Solecka
Transmission electron microscopy investigation didsie
alloys after cladding using CMT technique
16:30¢16:45 ([t SO | 6ASO Urszula Stachewicz
Analysis of amorphous regions in severely marformed Ni| 3D imaging of polymer nanofibers using-SIBMV
alloy tomography
16:45¢17:00 |a A | 2ViiiHa 2
Microstructure of the mechanically alloyed@dFeSi
quasicrystalline powder
17:00¢ 17:15 | Katarzyna Janik PetrKlimek
Transmission electron microscopy structural investigatior] Focused ion beam tomography as a tool foribgpired
crystalline particles in Cubased amorphousrystalline structural design
composites
17:15¢ 17:30 | Aleksandra Towarek Joanna Karbowniczek
The influence of severe plastic deformation on the FIBSEMtomography in biomaterials research
microstructure of pure aluminum and aluminygm
magnesium alloys
17:30¢17:45 |al NIl [ ALAZall YIENRE {TfNDTI ]

Microstructural characterization of the ultrafine grained
aluminium plates obtained by EGRE process with

subsequent upsetting

Micro-computed tomography images conversepplied to
a tissue engineering scaffold for finite element models an
their mechanical properties
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SESSION: Young Scientists
Rooml
/| K ANLJISNE2yayY . &® 5dzoASfI aod

SESSION: 3D Imaging
Room 2
Chairperson: A. Kruk

17:45¢18:00 |a A OKI O DYA (i NJ dz] Grzegorz Cempura
Influence of the speed deformation on formation of the adiabati{ Application of analytical electron microscopy and H
shear bands in steels with various microstructure SEM tomographitechnique for phase analysis in-as
cast Allvac 718Plus superalloy
18:00¢ 18:15 | Oskar Dziuba
Effect of postweld heat treatment on the microstructure and
mechanical properties of asast Allvac 718Plus electron beam
welded joint
19:00¢ 22:00 Conference Dinner

The Victoria Restaurant
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SESSION: SEM/STHEWating
Rooml
/| KI ANLISNRE2Y Y
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SESSION: Electron Microscopy in Materials Science
Room?2
ChairpersonK. Matsuda

09:00¢ 09:15 | Quentin Ramasse WIyYy YdzZaAZzailA
High-precision multimodal imaging workflows in the STEN Microstructure and properties of lasetterference
towards nanemetrology with atomieevel precision crystallized amorphous FeSiB (Cu,Nd) ribbons
09:15¢ 09:30 Wojciech Maziarz
Microstructural phenomena in NiCuCoMnSn Heusler
metamagnetic shape memory alloy ribbons
09:30-09:45 | Mariusz Andrzejczuk Krzysztof Ziewiec
Threedimensional characterization @ifania nanotubes Microstructure and thermal stability of the tw@omponent
melt spun amorphous/crystalline $s8li0CwP10SEBs alloy
09:45¢ 10:00 | Grzegorz Moskal tlF SO /112l
Application of electron microscopy methods to Heat treatment effects on the evolution of microstructure
characterization of thermdbarrier coatings microstructure | and atomic order in metamagnetic shape memory alloys
and phase constituent
10:00¢ 10:15 | Petr Klimek Silver Sponsor|9 YA f Al {1 20S]
Observation of cracks in austempered ductile cast iron aff The microstructure of cast steel subjected to austemperir
the tensile test using different SEM Tescan microscopes | heat treatment- the time effect
10:15¢ 10:30
10:30¢ 11:00 Coffee Break

-23-



CONFERENCE PROGRAMME

WEDNESDAY T8SEPTEMBER 2017

SESSION: Young Scientists

SESSION: Electron Microscopy in Materials Science

Rooml Room?2
ChairpersogY . ® 5dz0 A St > a® { 21 I|ChairpersonA. Bachmatiuk

11:00¢11:15 | _dzl] I ai al 2 Hans Dijkstra
Ti/Al multilayers irsitu TEM kated vs. current pulse treate| Microanalysis of Mo5SiB2 with EDS and WDS

11:15¢ 11:30 | Grzegorz Cios lwonaWs 1T g A |
High resolution transmission Kikuchi diffraction analysis ¢ High resolution SEM characterization of ngecipitates in
TiN thin films ODS steels

11:30¢ 11:45 | Anna Kaleta Piu Rajak
Semi coherent nanprecipitations in the corshell Correlation of mean inner potential deptasa SrTiO3
semiconductor/intermetallic hybrid nanowires bicrystal grain boundary annealed at different temperatur

with thermal roughening transition

11:45¢12:00 |al G Sdzal Wt RNHza A Justyna Grzegorek
Synthesis and characterization of Lak#n films for mixed| Computerquantitative analysis of porosity of copper powd
potential sensor and multiwalled carbon nanotubes composites basing on

SEM images

12:00¢12:15 |! Yy I 235 20A | Marta Gajewska
Structure and inverse magnetocaloric effect ig@;Mng Electron microscopstudies of Fe/TiC composite zones
Sn(Si) Heusler alloys produced in situ using different forms of carbon

12:15¢ 12:30 | Krzysztof Matus Jan Neuman Silver Sponsor
Investigation of metal/ceramic interface structure in SPM/SEM integration and new Correlative Probe and
aluminium/corundum composite obtained by gas pressur{ Electron Microscopy (CPEM) tool for nanoscience
infiltration

12:30¢ 12:45 | Tomasz Ratajski

Microstructural investigation of S#i hanocomposite

coatings
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Piotr Ledwig
12:45¢ 13:00 | Microstructure characterization of Nie and neTiQ/Ni-Fe
coatingselectrodeposited on copper substrate

13:00¢ 14:00 Lunch and Farewell
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POSTER SESSION MONDAY 11"SEPTEMBER 2017
18:00¢ 19:00

During the poster session, beer sponsored by PIK Instruments salveel.

1. Addamczyk A ST 11 Oa2R&A BIWHFK dzSYyOS 2F RAFFSNBY(d RS
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3. Bilska Benadettad ¢ KS St SOUNRY YAONR&AO2LR &d0GdzZRASE 2
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4. Bobrowski Piotr & 0-BBSD investigation of gradoundary structures in copper
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~
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11.Chmielewska Agnieszka / I f -ghbspibdte coatings fabricated by electrodeposition
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17.Janusz Martad a A ONR & ( NHzO G dzZNB  OKIF NI} OGSNRT FdAz2y
composites, protective amorphous carbon coating€(H), implanted by metallic nano
particle€

18WF NI toall6{ 9aykyl. {5 Ay@SadAralrirzya 2y NB
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~
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purity aluminumag @ ! ! maTtnyY ! a0l yyAy3a St SOGNRY Y.

21.Y 2 L8 T OA | Z #MickostaudtuliaBcHagatterization of friction stir welds of the 6082
aluminum alloy produced with bobbit2 f €

22.KoralnikMateusza { A/ ol &SR OSN}I YAO akKSftf Y2fR&a AY

23.Koralnik Milena¢ [ 2Zcycle fatigue behavior and microstructural evolution in the low
Fff2e& NIAEf adasSSté

24.KorniewaSurmacz Anna@ a A ONE & (0 NHzO (i dzNB-8v6w@ Ag atlayi suBjettedh y
G2 11t¢é
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i
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omMc [ %
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FyySEtS
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27.Kupczyk Aleksandrat a A ONR & ( NHzO G dzZNB  OKI NF OGSNRF | GA 2
GNRAO2f 23A0Ff YdzZf GAf I @SNJ O2F GAy3Ia LISNF 2 NI

28.Lachowski Artura | Arésélution transmission electron microscopy study of GaSb
ANRGY 2y onnmoDI! & o0& Y2€tSOdzZ NI 6SIY SLIAI

29.Lech Sebastiai acfostructure of the oxide scale formed on Allvac 718Plus superalloy
during oxidationindryr YR 4SS0 | ANJ OKI N O0SNA&ASR o6& |y

30 $a1 OlvadejBeatadt NEOSAa&aAYI 2F | f dz2YA y4ddaieso & K i
of microstructure LINR LISNII A Sa YR GKSNXIFf &adGdlroAtAdGes
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nanoparticles prepared by shape selective nueth

36.a2al Ol & Za Y ligsifls EEMBtiidy of recrystallization in Gu8.5%at.Al toy
LINEOS34aSR 68 KeRNRAGEFGIAO SEGNHzAZY LINROSaa¢

37.Mukhovskyi Romand { 9a aidzRASa 2F ylIy2L) NIAOt Sa tFe&sS
YSGK2RE

38.t 02 OA Z & | Micrasruttliréd df obalt based coatings fabricated by different
G§SOKY Al dzSa¢

39.w2 3 £ CEftdt lofdl Y, Ir and Re addition on microstructure and mechanical
properties of HfSeTZr based high entropy alléy

40.RozmusD s N A {1 2 6 4 1 Fa aaAt NI &f GSNMEO G dzNB YR LINE LIS NI A S«
fF28SN) Y2RAFTASR o6& | [FASNI{K20O1 tNROSaaAary3s¢
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43.{ @ LA SZa U WhR/dzO G A 2 -BAF4Y Nloy: Slirostdudture changes and phase
transformation during annealirég

44.Turczyniak Sylwig@ ¢ KS Ay Ff dzSy O0S 2F GKS AYLINBAYlIGAzy 2
the surface state and catalytic performance in the ethanol steam reforming of-ceria

\\\\\\

45.Tylko Grzegorzi { OF Yy Ay 3 St SO{ NBy micvoanalitiBab sDgiedon | y R
St SYSyidalt OKFy3aSa Ay YdzaOf Sa 2F S5NRaz2LIKACLI

46.Ura. A 201 84! Py OSR St SOGNRY YAONRAaAO2LR | a |
O2NNRAaAA2Y YSOKIyAayY 2F OFNb2y aadSSta dzaSR A

47.WierzbickaMiernik Anna dPeriodic layers structure formation in the solid state
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EXHIBITORE&ND SPONSORS

JEOL

Solutions for Innovation

JEOLs a leading global supplier of electron microscopes and other scientific instruments
used for research and development in the field of nanotechnology, life sciences, optical
communication, forensics and biotechnologytilizing its unique technologie@roducts,
services and knowledge, JEOL helps its customers make significant breghthnogproduct
development and scientific researchor more than 60 years JEOL has been known for its
wide range of EM solutions tailored to meet the requests of academmdustrial and
government customers, from routine experiments to advanced research.

-

pikinstruments’

PIK Instrumentss all about your success. We distribute and service an advanced laboratory
and quality control equipment. Our company consists of young, yet vergrexmed
specialists in scanning and transmission electron microscopy, atomic force microscopy and
other scientific techniques beyond that. With our dedicated team of product managers,
application specialists and service engineers, the sky is the IWiitenever you need an
advanced laboratory equipmentsample preparation tools or just our expertiseve are
always ready to help you to continuously improve. From science, through technology, to
industry applications, our goal is to achieve mqneith and for you.

JABSOFT

LABSOFTs a trustworthy and reliable provider of research and technological equipment

made by highhesteemed manufacturers. These tools are indispensable for nanotechnology,
materials science, and life sciences. In the field of Eled#mnoscopy we supply market

leading TEM, SEM and FIB columns by FEI Company and analytical EDS, WDS and EBSD
detectors by EDAX Inc. For over 25 years, together with our customers and partners, we have
actively participated in several fascinating technologyestones. Capitalizing on the vast
experience, we offer a unique customer approach including a completedrelen service

and application support.
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COMESHs a leader in distribution of scientific and research equipment in Poland. We have
been providing statef-the-art technologies and solutions for industrial, scientific and
medical applications for more than 20 years. We offer a wide range of equipmedtiped

by leading manufacturers. The largest research institutions, companies and research centers
worldwide use our devices and experience successfUife. represent the following
companies: Hitachi High Technologies, Thermo Scientific, Horiba Sci&ifiport, Bruker
microCT, Cameca, Plasma=Therm, Spdttisics, Ultratech, Solartron, Princeton Applied
ResearchWe also provide professional technical support and maintenance services.

I TESCAN

PERFORMANCE IN NANOSPACE

TESCAM building its reputation and brand name in the fiefddesigning and manufacturing
scanning electron microscopes and system solutions for different applications. TESCAN
strives to keep improving continuously their products, which creates a competitive
advantage for its customers. The TESCAN brand is becasialglished thanks to the
company's participation in top research projects and cooperation with the leading companies
in the field of electron microscopy and microanalysis. As a result, TESCAN's instrumentation
and innovative solutions have won a leadipgsition in the world of nano and
microtechnology. Over 2500 SEM installations in more than 80 countries prove the highest
technical solution of TESCAN products.

@ In SI>! !;ngn)t(sppg 5!-
-/

Uni-Export is offering technical and application support, service and sales of specialized
research equipment. We deliver solutions manufactured by leading companies from Europe
and the USA but also integrate various systems adapting them to the special requirements
and applications. We offer Tescan Scanning Electron Microscopes ( with W, LaB6 and FEG
electron gun), DuaBeam system based on Ga ions orpkesma source for fast milling.
Analytical equipment for SEM : EDX, WDX and EBSD. Wide range of detectors andescess

for SEM: CL, EBIC, specialized analytical system&RAKMN, SEMOFSIMS, SEM-M. We

are also involved in equipment dedicated to Vacuum Technology, Mass Spectrometry, Mass
Flow Control, porosity / surface area analyzers and many other.
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OXFORD

INSTRUMENTS

The Business of Science®

Oxford Indruments provides leadingdge tools that enable materials characterisation and
sample manipulation at the nanometre scale. Used on electron and ion microscopes, our
tools include EDS, EBSD, WDS and OmniProbe manipulators, used for R&D across a wide
rangeof academic and industrial applications including semiconductors, renewable energy,
mining, metallurgy, and forensics. Oxford Instruments Eastern Europe is also the official
representative of GATAN, offering a wide range of systems and techniques fapelaot

ion microscopes including CL, EELS, TEM cameras and sample preparation.

msaA

SYSTEM

A Closer Look At nanaTechnology
MSA systenwas designed to collaborate with Laboratories and Research Centers in the field
of highend solutions of AFM / SPM, AHR, Correlative Probe and Electron Microscopy
(CPEM). The domain of our company are modern analytical techniques dedicated to the study
of nanotechnology application in material science, physics, bioscience including biophysics
and emerging applications in biomaterials. We specialize in the methods of atomic force
microscopy and SPM techniques combined with the electron microscopy syskégss
System mission is to provide sales, service, technical and application support with the right
tools for our customers. We are able to offer individual application service to find best
solution for our Users.
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The influence of different degree of deformation on microstructure and
mechanical properties ofgFe single crystal after HE process

B. AdamczykCi e §D.Mb s z ¢ Z' gndE3. KMiaerh

! Faculty of Materials Science and Engineering, Warsaw University of Technology, Woloska
141, 02507 Warsaw, Poland
Corresponding author-enail badamczyk@inmat.pw.edu.pl

The aim of this work was to determine the effect of different degrdefofmation on
the microstructure and mechanical properties of the defogiedingle crystal <100>. The
high level of plastic deformation was achieved using hydrostatic extrusionwHt two
di fferent tot al strain vald.uesandntl oduz.ed. b
and crystallographic texture investigations were performed by transmission electron
microscopy (TEM) and electron backscatter diffraction (EBSD).olained results indicate,
that increase of degree @éformation in the extrusion process provide to refinement the grain
size of the investigated single crystal. Also HE leads to formation of deformation twins. The
EBSD analysisraveled formation of doué fiber texture with different volume fraction
of <111> and <100> componenihe<111> and<100> double fiber texture isharacteristic
for extrusion of fcc materials.
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Three-dimensional characterization of titania nanotubes

M. Andrzejczuk

Faculty of Materials Science and Engineering, Warsaw University of Technology, Woloska
141, 02 507 Warsaw, Poland

Nanostructured materials are mostly studied using scanning electron microscopy and
transmission electron microscopy. However, for characterization of complex,- three
dimensional structures these methods needs to be complemented with specific techniques like
electron tomography or FIB/SEM sectioning allowing for 3D imaging. Electron tomography
gives information about the geometry of nasiwed objects with resolution of few nanometers.

In this work, titania nanotubes were analysed using scanning transnaksstron microscope
HD-2700 Hitachi. The titanium oxide nanotubes have become a very attractive material with
potential applications in biomedicine, photocatalysis, energy etc. Their properties depend
mostly on morphology which is relatively easy to afgatvy controlling the conditions of the
anodization like the type of electrolyte used, the voltage and the time of anodization [1,2].
Titania nanotubes were obtained by electrochemical oxidation of titanium at voltage of 20 V
for 2 hours. After anodizatiothe heat treatment was performed at°@@r 2h to change
amorphous structure of TiManotubes into crystalline anatase structure.

Three dimensional characterization was performed using electron tomography method and
FIB/SEM sectioning. For electrdomography analysis high angle annular dark field scanning
transmission electron microscopy (HAAESBTEM) tilt series were collected. SIRT algorithm

was used for reconstruction of the real structure. The results allowed to detsirajrehape

and wall thckness of the nanotubes as well as their geometric surface area and specific surface
area, which are important parameters in the development of new substrates for example in
heterogeneous catalysis. Visualizata@frthe real structure is very useful in @nstanding of

metal oxide formation process and predicting future properties.
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Session: Electron Microscopy in Materials Scienneited

In-situ HR-TEM observations of 2D materials

A. Bachmatiuk? H. T. Quang?® A. Siudzinskd S. Gorantl M. H. Rummef->*

Wr ocl aw Research Center EI T+, mdétabgdowi cka
abachmatiuk@eitplus.pl

2Centre of Polymer and Carbon Materials, Polish Academy of Sciences, M.- Curie
Sklodowskiej 34, Zabrze 419, Poland

3College of Physics Optoelectronics aBdergy, Soochow University, 215006 Suzhou, P. R.
China

4Institute for Complex Materials, IFW Dresden, P.O. Be@T171, 01069 Dresden, Germany

Knowledge of the basic properties of materials is essential for developing their use in new
applications. Ategr aphenedés discovery and its inter
nanomaterials, interest in 2D materials increased due to their unique properties and potential
applications. However, in the case of 2D materials development, it is difficult tdlylirec
examine materials properties due to their fragility and instability. Nonetheless, investigation
of the structural properties of 2D materials and 2D heterostructures is essential for
understanding their physical and chemical properties. Here, we pires#ot studies on the
morphology changes of different 2D materials under the influence of an electron beam during
HR-TEM and STEM observations. We investigate in detail thece of exposure time,
acceleration voltage and current dose on the structuaalges of selected 2D materials.
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Wettability and interfacial microstructure characteristics of
Zr 52T124X14CuU10(X=Ni, Pd) alloys on T+6Al-4V substrate

K.Badurd, A. S¥ P.Fim8K. StanGJ o wi? Es k a

linstitute of Metallurgy and Materials Science, PAS, Krakow, Poland, k.badura@imim.pl
2Institute of Metallurgy and Materials Science, PAS, Krakow, Poland,

The goal of this study is to determine interactbetween the filler metals and the base
metal Ti6AI-4V. The main point of interest are changes in wettability after annealing at
different temperatures and for variable time. Another point of interest is to characterize
microstructural evolution of the iatface between filler metals and titanium alloy substrate. It
is known that Ni tends to form brittle intermetallic with Ti and their formation negatively
affects joint integrity [1]. Thus, the two filler metals compositions were investigated to
determinelie effect of Ni substitution by Pd, on wettability and interface microstructure after
wetting tests.

The interaction between #ili24X14Cuwo, Where X is Ni and Pd, and -6Al-4V
substrate were studied by sessile drop method. This method allows tobattkathe contact
angle and assess the processes at the interface. A more detailed study of interfacial
microstructure was carried out on cross sectioned samples using scanning electron microscope
(SEM) and transmission electron microscopy (TEM).
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Grain boundaries and related phenomena in ultrafine grained AlMg alloy
processed by highpressure torsion
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Solute atoms, such as Mg, play a critical role in the microstructure evolution of
aluminummagnesium alloys during deformation, as they interact with other crystal defects,
especially dislocations and grain boundaries. Severely deformed structures bifteh a&x
segregation to grain boundaries (GB) when the alloy is processed at elevated temperature [1].
However, there is almost no literature data describing the phenomenon of solute atoms
diffusion, when processing is carried out at room temperature.

In the present work, a special emphasis is given on the specific structure of GB in
ultrafine grained ABMg processed by HigRressure Torsion through various number of
revolutions and on the distribution of solute elements in the microstructure. Thegatiest
of the microstructure and GBs characteristics were carried out by scanning transmission
electron microscopy combined with ASTAR orientation imaging whereas the distribution of
Mg atoms was examined by sugeDX analysis. The results show that thecrostructure
evolves with torsional straining so that there is a continuous reduction in the average grain
size, an increase in the average boundary misorientation angle. Moreover, a depletion of the
GBs with Mg atoms was observed in all samples (Fidt iyas found that such a depletion is
observed only along higangle GBs, whereas leangle GBs were free of any chemical
disorder.

Fig. 1. Crystallite orientation map of the -BMg alloy after 10 revolutions of HPT
complemented with EDX analysis fratime selected region showing Mg atoms depletion.

References
[1] X. Sauvage et alActa Mater.72 (2014) 125.
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Defect structure of cubeshaped CexEuxO2 nanoparticles
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basic conditions by simple microwaassisted hydrothermal method described in [1]. An

oxygen depletion at the surface of the nanocubes has been found byEJ&vhethod.

Moreover, the oxygen vacancies ordering was observed sOealH wO.n aonc ubes at x >
0.(2Fig. 1) .

\200

FigulTypi cal TEM i mages and FFT patteindl® of a hi
or i ent a-tini[l1®0] orientatior) showing the superstructure due to ordering of oxygen
vacancies
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Orientation Microscopy is a powerful tool for microstructural characterization of crystalline
materials. Weldeveloped in SEM, EBSD technique is applicable to most investigated
materials. However there is still some areas were TEM Orientatlicroscopy is
indispensable [1].

New developed system in TEM based on Kikuchi diffraction patterns and spot patterns was
applied to deformed materials with large grains refinement and dislocations density [2,3]. The
possible applications of the systemvere tested on the wide range of the metals. Exemplary
results were provided for characterization of materials after plastic deformation by means of
KoBo, cold rolling and hydrostatic extrusion (HE). Statistical analysis of local orientation,
texture andyrain boundaries characterization were considered for chosen materials of different
symmetry like cubic aluminum and its alloys and hexagonal titanium with spatial and angular
resolution better than in conventional EBSD. Results were compared to TKBiflisaion
Kikuchi Diffraction) method in SEM.
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The electron microscopy studies on the antibacterial effect of chemern
derived peptides
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Chemerin is a smathultifunctional protein present in blood but synthesized mainly in liver
and adipose tissue. Relatively high expression of chemerin is also observed in epidermis where
the protein plays the role of antimicrobial factor. It was previously found that thlecstianic
fragment of chemerin composed of 20 amino acids (peptide 4; p4) reveals strong antibacterial
potential [1]. However, the mechanism of chemerin action against bacteria is not known. Thus,
the aim of the study was to determine the structural gdsin bacterial cells exposed to
synthetic p4 peptide of chemerin. Gram posit8&aphylococcus aureus, S. epiderm)idisd

Gram negativeHscherichia coli bacteria were chosen and treated for 2 hours with p4 peptide
followed by their preparation to TEMINd SEM imaging. Moreover, p4 peptide distribution

was assessed in bacterial cells using immunogold labelling approach.

The treatment of bacteria with p4 peptide revealed severe damages in the structure of bacterial
envelope in comparison to the cellstavkéd in phosphate buffer (PBS) (Fig. 1A and B).
Further, the immunogold labelling method has shown that p4 peptide was present in both the
cell walls and the protoplasts of the bacteria even after 10 minutes of treatment. It suggests
that chemerin peptidp4 enhances either permeability of the envelope of the bacteria or
leakage of their protoplasts. In consequence, the growth of bacterial cells was significantly
inhibited (Fig. 1C).
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Fig. 1. TEM micrographs shot. colicells cultured in PBS (A) and after their treatment with
chemerin p4 peptide (B). The results otimicrobial activity of chemerin p4 peptide agaiBst
coli, S. aureusandS. epidermidigsignificant changes at *ff< 0 . Op&1 ,0 .p6* 0. 0 5

revealed by KruskaWwallis oneway ANOVA foll owed by the post

multiple comparisons).
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3D-EBSD investigation of grainboundary structures
in copper subjected to channel die pressing
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Networks of grain boundaries in polycrystalline materials determine several of their
properties, such as diffusion along the boundaries, crack propagation and grain growth, to
name a few. The 3[EBSD technique allows fotomprehensive characterization of grain
boundaries including their geometry and character. The current experiment is aimed at the
characterization of grain boundary networks in copper subjected to plastic deformation, before
the recrystallization processaurs.

A set of samples made of technically pure copper (M1E grade) was deformed in a
channel die compression machine to thickness reduction in the range from 50% up to 90%.
Channel die compression resembles a simplified model of the rolling process,ehatvev
enables a precise control of strain rate and strain level. Subsequently, crystallographic texture
and grain boundary geometry were investigated using XRD an&BED techniques,
respectively.

Series of crystallographic orientation maps acquired uiag3DEBSD technique
were processed using OIM Analysis and Dr ec
housebo. Crystallographic textures obtained
representativeness of the -HBSD data. Basing on the EBSlatasets, geometries of grain
boundary networks were reconstructed. There reconstructions were further used to calculate
grain size and shape distributions, as well as, grain boundary geometry distributions.

The appearance 3BBSD technique opened up ngwossibilities to characterize
material microstructures. The next step of the research will be aimed at characterizing partially
recrystallized microstructure of the investigated material.

The research is financed by the Polish National Science Centre
grant 2015/19/D/ST8/00823.

-43-



Session: Electron Microscopy in Materials ScieriRester

Phase analysis in MgYCa and MgLiCa alloys with the addition of 1%Zn
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The object of the study were-aast of MgY-Ca and MgLi-Ca alloys with the addition of

Zn. Phase analysis were carried out usimgy diffractometer (XRD), electron backscattered
diffraction on scanning electron microscopy (EBSD SEM) and diffraction pattern on
transmission electron microscopy (DP TEM).

In the ascast structure of My -Ca alloywere found two types of precipitate<CaMg, and
Mg24Ys . After addition of 1% Zn to alloy appeared next two phasesyhinz and YZrs. The
phases on the grain boundaries had a spherical and elongated shapes. Inside the grains
supersaturated dispersoids in the form of needles were observed.

In Mg-Li-Ca and MgLi-CaZn alloys the same CaMgnd LeMg:17 phases were identified by
x-ray diffractometer (XRD) and electron backscattered diffraction (EBSD SEM). The
differences in the structure of alloys containing Li were due to the morphology of precipitates.
In the grain boundaries of Mg-Ca alloy, CaMg + Mg eutectic was observed, whereas i

the analogous alloy with 1%Zn added in grain boundaries, uniform elongatec @i
fragments containing Zn trace were visible.
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Surface morphology characteristic of zinc oxide thin films deposited
according to sotgel method

K. Lukaszkowicz, P . B M.WgSzindlet, M. Szindlet
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Transparent conductive layers (TCL) made of metal oxides are widely used in many
industrial production facilities. Good examples of TCLs applications can be:di€{hays,
solar cells, gas microwave and heating layer. The most important properties of TCL are high
electrical conductivity coefficient of the layer and very good transparéyscgn example of
TCL can be pointed out indium tin oxide (ITO). These layers are cteized by low
resistance (16 g ¢ m) and very high transmittance
commonly used TCL material is phosphcedgped tin oxide (FTO). Its properties are similar
to the popular ITO. Average FTO layer transparency indicator is equal about 82%, and the
resistace is between 4.0 f(a nd 6 #@ € Andtt@r promising material used as TCL
IS zinc oxide (ZnO). It belongs to the semiconductors group. It is characterized by a wide
energy gap of 3.37 eV and high transpareaegr 70 %. The resistance of Zng&n be
controlled over the ranggd' 3 10°q ¢ m. Various methods are us
conductive layersFor exampletraditional ZnO thin films can be prepared using high
temperature methods like physical vapour deposition (PVD) or chemical vapposition
(CVD). Interesting alternative for CVD and PVD methods seems to bgeddaechnology.
Compared to the CVD and PVD method,-gel technology requires much less complicated
equipment, is less expensive and depositing process is not carriedhagit iemperatures
[1-4].

Material used for the study was produced according to the following recipe.
Zn(CzH30,).RH,0 (Chempur) was dissolved in the mixture of isopropanol IPA (Sigma
Aldrich) and 2aminc-ethanol (MEA) (SigmBAldrich). IPA was used as alsent, MEA as
both a complexion agent and a base. Thi s
ratio of Zn to MEA was 1 and kept constahen the prepared solution was spin coated
with the various spin speed (2000, 3000 and 4000 rpm) on thesglbssates [5].

The chemical composition has been inspected by the Edéspgrsive Xray
spectroscope EDS. The surface topography was investigated by the atomic force microscope
AFM and scanning electron microscope SEM. The roughness measurement lastdiaed
in the software XEI Park Systems. Optical parameters (transparency) was measured by the
spectrometer UV/VIS.
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Orientation mapping, an unavoidable tool for studying recrystallization
phenomena
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Recrystallization phenomena are driven by the consumption of the energy stored in the
material during plastic deformation, the main contribution to that energy being the storage of
dislocations. Recrystallization proceeds by thenfation and growth of new grains that have

a much lower stored energy level. As a matter of fact, at the local scale recrystallization
mechanisms can be seen as grain boundary formation and migration in a heterogeneous
dislocation density field.

Dislocatons induce local distorsions of the crystal lattice, the cooperative effect of which can
lead to measurable crystal lattice rotations. Orientation mapping is thus a mean of estimating
dislocation densities, and of estimating the driving force for recligstién. On the other

hand, the properties of the moving boundaries (energy, mobility) are important in the control
of the recrystallization kinetics; those are dependent on the boundary structure and notably on
the misorientation between adjacent crystalhich can also be assessed by orientation
mapping techniques.

Among all orientation mapping techniques, EBSD is surely the most popular one, since it
provides a good compromise between a spatial resolution compatible with the microstructure
scale of mos metallic materials and the possibility to get maps wide enough to ensure
statistical relevancy, and it can be easily implemented onto a scanning electron microscope.

Several examples where EBSD maps were used for describing recrystallization phenomena

will be presented, with a special emphasis on advanced EBSD data processing strategies, based

on two main examples:

- Characterization of intragranular misorientations and dislocation density fields in deformed

metallic materials: different strategies farproving the angular resolution of the maps or for

avoiding artefacts due to the measurement noise

-Het eroepitaxialioreain gkted!| Ibiazsat isarmp eécantlyd oy s : a
discovered thanks to the combined use of EBSD and EDS ; how to go beyond the spatial
resolution limitation of the EDS technique?
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Advantages of Cold FEG by JEOL.: Explanation by applications
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With Cold FEG, no compromise on the triptych:

1) Small probe size with high probe current
2) Higher brightness electron source
3) Monochromatic energy resoluti¢d.27 eV)

This specific gun equipped three JEOL TEM: F2, ACCELARM and Grand ARM.

The F2 (a) is a new concept of-200kV TEM equipped with a Cold FEG. This new
generation of multpurpose electron microscope is designed specifically to meet today's
diversified needs. Many features have been developed for this new microscope: Improved
Cold FEG, Advanced EELS, Dual SDD EDS, Advanced Scan System, Smart Design,
SpecPorter and Environmentally Friendly.

The Cs corrected ACCELARM with Cold FEG and the new ASCI3Rorrector represents

a radical departure from electron optical technology, achieving unprecedented imaging
resolution of 78 picometers with an energy resolution of 0.27eV. ASCOR corrector has been
designed to improve the unique performances from 3Q@&\2. The higher brightness and
narrower energy spread enabled by the Cold FEG are optimized by thstaiilea emission,
greatly enhancing atoatom imaging and chemical analysis on a wide high tension range.

Then the Cold FEG technology has been iratgt to the Grand ARM. The combination of

Cold FEG with JEOL ETA Cs Correctors exceeds atomic resolution boundaries for any
commerciallyavai | abl e TEMs today. This TEM achi ev
Designed to meet the most advanced mdsedavelopment requirements for atdayratom
characterization and chemical mapping, the Grand ARM offers the highest level of
performance in the JEOL line of atomic resolution microscopes. This TEM is available with a
wide gap pole piece designed espegidl analytical and irsitu experiments.

The talk will present the latest developments of JEOL based on Cold FEG technology and
applied to low voltage experiments, EDS, EELSsin t u é

-
roPow!
30"".". 11

a) F2, b) Annular Bright Field image to see light elementsiR$TEM on SIAION sample

-47-



Session: Electron Microscopy in Materials Science, Oral

Grain refinement in EZ33A magnesium alloy processed
by high-pressure torsion
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Discs of ascast EZ33A magnesiumlay with an initial grain size of about 6®m were
processed by highressure torsion (HPT) for 1, 3 andtb@nsunder a constant compressive
pressure of 6 GPa at 300 K withrotation speed of 1 rpm. After HTP processing, the
specimens were investigatdry FIB technique, as well as SEM and TEM microscopy.
Microstructure observations were performed in the-raitlus position of the disc for both

pre- and postHPT treatmers Hardness measurements were carried out along disc radii.
Bimodal grain size distoution is observed after 1 turn, which is not perceived after the next
revolutions. However, the grain size and hardness of the samples subjected to 3uansl 10

is practically the same. The grain refinement takes place through dynamic recrystaligation
proved by low defect density in the processed material (Fig. 1a). Ultrafine grains up to about
130 nm were achieved after ins(Fig. 1b).

A significant grain refinement was accompanied by an increase of hardness, with the
increasing distance frorthe centre of disc. The Vickers hardness of investigated alloy
subjected to 1@urnsincreased nearly twice as compared whithascast condition.

@ ,, (b)

200 nm

Fig. 1. TEM micrographs with grain structures: (a) after 3 turns, d = 135 naft€b)LO turns,
d =127 nm (d mean grain size).
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Influence of Cu addition on structure and martensitic transformation in
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The NiMn-Ga alloys exhibit a variety of functional properties including the magnetic shape
memory (MSM) effect. The M phenomenon is observed in certain ferromagnetic
martensites of these alloys, namely those having thddered modulated (5M) or sewven
layered modulated (7M) type of crystal structure. The main drawbacks for industrial
application of NiMn-Ga alloysare low operating temperatures and brittlen€bss has led to

the search for new alloy compositions with enhanced functional properties. Addition of a
fourth element (Cu) into ternary system gives an opportunity to improve ductility and increase
the martensitic transformation temperature. Ten allojsth® nominal composition

0 Q0 ¢ "O® O 6 (x=1-10 at.%) were produced by amelting from high purity elements

and thereafter renelted three times under argon atmosphere. The buttons were cut into two
pieces encapsulated at vacuum conditiordsleomogenized at 1173K for 48h. Then, the one
part was furnace cooled while the other was water quenched. Chemical compositions were
checked by an energlispersive spectrometer attached to a scanning electron microscope
(SEM). The crystal structures anhhient temperature were analyzed by transmission electron
microscopy (TEM) and Xay diffraction techniques. The valence electron per atom &8p (

and the type of crystal lattice evolved depending on the Cu concentration. SEM and TEM
analysis revealedhat the Cu addition significantly affects the microstructure. The
characteristic temperatures of the martensitic transformation, i.e. austenite start and finish
temperature and martensite start and finish temperature increase upon Cu addition. The
structue evolution as well as the martensitic transformation temperature were further
correlated with the composition induced changes oétaeatio and the unit cell volume.
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Present capabilities ad limits of EDS for materials science
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Recently EDS capabilities have improved microanalysis and element mapping with faster

signal acquisition in the transmission electron microscope. The advent of detectors with a very

large areadiode X ays col l ection angl e &dusdrthesample sever a
(4a0.7...0.9 sr), someti mes windowl ess, i ncr e:
field emission electron sources complemented by an illumination optics fitted with a spherical
aberration corrector increases the probe currensity for higher Xrays generation rates

while retaining a spatial size below the nanometre or even down to the atom column resolution

on suitably oriented samples.

These progress extend EDS capabilities to light elements, high spatial) (geanititatve
microanalysis of nanophases, layers or interfaces and element mapping. Moreover EDS does
not require alignment skill and interpretation is more intuitive than for EELS spectroscopy.
Therefore it opens elemental analysis to a broader range of reseawtthees minimum
training.

However this evolution has a price not always recognized. A main concern is the necessary
thickness correction to account forr&y absorption as soon the sample thickness exceeds a
few tens of nanometres. As far as the authorf@med, the present software delivered with
EDS systems is still based on a singleay takeoff angle (the angle between the sample
plane and the line joining the investigated area to the centre of the diode). If this approximation
was acceptable for'EOmnfci rcul ar di ode (&0. 1sr )?(idtlsirs no |
or even nortircular ones. In the case of the Supei(REI) detector, each of the 4 diodes are
only 30 mnt and receive Xays with the same takeff angle as long as the sample ¢ tilted

and flat. But once it is tilted the takdf changes from diode to diode and there is no longer
any reasonable takaf angle value to feed in the software leading to important inaccuracies
on concentrations. Looking forward one should mentia titie day suppliers will be able to

read independently and simultaneously each diode signal, actualftalegle including the
bending of the sample along its thin rim will become measurable and improve the thickness
correction and quantitative analydsyond the present capability.

Second important progress, the transfer from development to market of thdatzeta

method for quantitative analysis might supersede the widely useelGtifher approach in

the forthcoming years. In principle this rhetl brings more accurate composition
measurements with the value of the sample thickness times density as a free gift. Standards for
calibration may be pure or compounds but the accurate knowledge of their thickness is still an
issue.
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Advanced FIB nanctomography techniques
for materials- and life-science
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FIB-tomography iused in materials science for &Dalysis of nanostructured materials [1]

and in life science for the analysis of complex structures like brain tissue [2]. This presentation
summarizes recent technological improvements, which include advancements iordetect
technology for electron imaging and elemental analysis, scan generator technology for high
throughput imaging, and automated drift correction for reliable 3D reconstruction. New in
column detectors have a higher sensitivity for low energy electronshwhthe basis for a

very high resolution down to a few nm voxel size. The quality of the 3D reconstructions can
also be improved with refined procedures for drift correction based on reference marks. In
addition, with the new scan generators image atgprisand ion milling can be performed
synchronously. In this way the acquisition speed increases further. Finally, spectral and
elemental mapping (XEDS) based on Silicon Drift Detectors (SDD) with higher collection
solid angles provides higher-pay countrates. These increased count rates open new

possibilities in chemical analysis that provide larger data cubes with higher representativeness.

The latest development of acquisition software allows switching of high tensions in order to
acquire data sets thi small voxel sizes and high resolution using SE and BSE detectors with
high efficiency at low voltages and to acquire a second data set under conditions that match
the requirements for EDX Analysis (higher voltages and larger voxel sizes). Several
applications of FIB NaneTomography will be presented in order to give an overview of the
possibilities..

a. 3-D view of the volume segmented

using signal from the SESI, EsB and
EDX detectors
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Application of analytical electron microscopy and FIB/SEM tonographic
technique for phase analysis in asast Allvac 718Plus superalloy
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The development of materials for extreme conditions and environmentally friendly energy
systems requires an application of innovative materials and use of advanced techniques for
characterization of their structure down to the nanos&afeilarly to the ¢her superalloys,

the processing route of alloy Allvac 718PIuserein referred to as 718Plugspecially
solidification, hot working and heat treatment practices, has to be carefully controlled to
generate a desirable microstructure and therefore the@edgqnechanical propertiesl8Plus

is a newly developed nickélased superalloy, high strength, corrosion resistant and has
improved higher temperature performance compared to the IN718, while retaining the
excellent processing characteristics of thityalThe main differences in chemistry between

718 and 718Plus are the addition of Co and lower Fe as well as a lower ratio of Ti to Al. The
combination of a different chemistry and heat treatments causes precipitation aglgrite

d or h phasesSuperdoys are commonly used in jet engines due to their high temperature
stability and good endurance. The components found in the engines are of complex shape and
therefore casting is utilized. One of the problems associated with casting of highly alloyed
alloys, such as Ni based superalloys, is that partitioning of elements tends to take place upon
solidification. This might lead to formation of low temperature melting eutectics which further
will have a negative effect on the weldability.

The present work concerns the application of SEM and TEM techniques for imaging and phase
analysis in agast 718Plus superalloy. SEM microstructural analysis was performed using
Merlin Gemini Il (ZEISS) scanning electron microscopEM investigations wex performed

by application of FEI Ggorrected Titan G2 6800 with EDX ChemiSTEND technology.

The TEM study was conducted on the lamella prepared by FIB techBiaged on SEM/EDS
analysis resultascast microstructure of investigated sample consistsagndrite structure

with Nb/Ti carbides or carbnitride eutectic§ MC andbayeg o + dutedtieSsFong
segregation of Nb in interdendritic regions was observed. Analysis of phases chemical
composition was performed using TEM/EDS and SEM/ED&hods. Determination of
crystallographic structure of selected particles was performed using TEM/SAED method
supported by JEMS softwar@8D imaging of precipitates in interdendritic region was
performed using FIB/SEM tomography techniqiee 3D visuakation of reconstructed space

for FIB/SEM tomography was performed using ImageJA 1.45b and Avizo Fire 6.3 software.

AcknowledgementThis work was supported by the Polish Ministry of ScienceHigter
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The most crucially strengthening phase in nickel based dlgysrés ordered NiAl
phase denoted as 0' .cThoestal phaseteaxrbki whts
is disordered and has the face centered cubic (fcc) crystal structure. Lattice parameters of the
aforementioned phases are quite simdan d mi sf i t (a) is gener al
Lattice mismatch has an influence both on virgin microstructure and on its evolution. Internal
stress distribution, deformation mechanism and shape of precipitates is directly connected with

the mismatchét ween o9 and o9' phases [1]. Microstru
of given all oy are strictly dependent wupon
size and composition.

In the present work rapid quenching of nickel bagsegge r al | oy strengt hene
was carried out. I nvestigation focused mai

scanning and transmission electron microscope equipped with EDS detectors. Calculation of
the |l attice par amases ahdotaed parammyer
diffractometer. Microscopic and spectroscopic analyses revealed irregular distribution of

all oying el ements between matrix and o' p h
content of @mma prime formers influenced on substantially high volume fraction of particles
i n dendrite cores and residual eutectic ol

mechanical properties was also obtained through addition of Ta and Hf thadfénd

carbides with different morphology from blocky shaped to Chinese script. As a consequence
of heat treatment at el evated temperature
then reprecipitated during rapid cooling -May investigatiorshowed that lattice parameter (a)

of o0 phase is higher than that of 0o phas
parameter.
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The effect of minor addition of Ag, Cu, Sn on the microstructure of alloys
from the Mg-Zn-Ca system
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The materials microstructure is a broad topic, worth focusing on, while it can be linked to most
of materials properties. The kwtedge of the influence of particular structural elements on
the behavior of metals and alloys allows us to design and manufacture a product with strictly
expected characteristics. It also enables a better understanding of the processes occurring
within the materials.

In recent years, more and more interest is placed c@ZmAga alloys [14]. This is due to their
physical and mechanical properties, which may include: a low density, high strength and high
ductility [5-6]. High popularity of these alloys @&so affected by their biological properties
such as biocompatibility and bioresorbability [1]. In addition, these materials are characterized
by a relatively low price.

In the present work, the effect of alloying elements (X=Ag, Cu and Sn) onitinestructure

of rapidly solidified MgZn-Ca alloys have been investigated. dvfan9Cas based alloy with

the Ag, Cu and Sn were prepared using high purity elements (99,99%) in a vacuum
atmosphere. Rods with 2 mm diameters were obtained using coopercastithd) method.
Samples were grinded using abrasive papers with grit from 120 to 4000, and then polishing
and etching with reagent based on picric acid and 3% nital. The microstructure investigation
has been carried out using scanning electron microsktiaehi S3500.

The effect of alloying elements on microstructure was determined. According to experimental
results, the microstructures of the rapid solidified-EfgCa X samples changes with alloying
elements (Ag, Cu and Sn).
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Aero engine turbine should be characterized by very good mechanical properties, especially
high creep resistance and fatigue strength at high temperature. The mechanical properties of
blades made of nickdlasedsuperalloys depend on the microstructure and porosity resulting
from the casting process [1, 2]. To decrease the internal porosity generated by investment
casting, hot isostatic pressing (HIP) can be applied. This paper aims to evaluate the effects of
hotisostatic pressing on the microstructure of IN713C superalloy blades.

HIP treatment reveal some microstructural changes. Microstructural investigations performed
by scanning electron microscopy (SEM) and scanning transmission electron microscopy
(STEM) after HIP reveal significant changes in the microstructure: (i) the wiogyhofo
particles changed to irregular in dendrites, (ii) the sizefpfar t i cl es was s mal |
surface layer of the blades, (iii) the dislocation cell structures appear during internal stress.
Electron backscatter diffraction (EBSD) arsyon the basis of strain contouring maps was
performed. This analysis provides an estimate of the extent of deformation, or strain, in
individual grains in a map. Moreover, overlapping of strain contouring maps and orientation
maps with highlighted graiboundaries reveals that: (i) the most deformed are areas of these
grains in which the [101] direction was perpendicular to the eesson of the blade, (ii)
surface layer of the blade airfoil is characterized by high amount of low angle boundaries
(LABs), what may facilitate diffusion processes leading to simplify of a heat treatment
(solution treatment and aging).
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Biocompatibility of titanum alloys can be highly improved by deposition of thin
hydroxyapatite (HAP) coatings. The fastest fabrication method of such coatings on titanium
substrates is electrodepostion where calcium and phosphate ions are deposited directly on the
cathode formingalciumphosphates. In this work calciuphosphates were electrodeposited

in time bellow 1 hour on titanium solid samples and porous scaffolds 3D printed using
Selective Laser Melting (SLM) technique. Fabricated coatings where compared with calcium
phosphtes obtained by soaking in Simulated Body Fluid (SBF) substrates fabricated by Laser
Engineered Net Shaping (LENS). Focused lon Beam (FIB) microscope was used for
fabrication of thin foils for Scanning Transmission Electron Microscopy (STEM)
observationsScanning Electron Microscopy (SEM) showed calcpimosphates on the whole
surface of chemically polished scaffolds. STEM observations showed morphology of
fabricated coatings which was typical for nanohydroxyapatitennected, spherous particles

sized 2670nm. The energy dispersiverdy analysis (EDX) and Xay diffraction (XRD)
confirm HAP presence in fabr i ea)trevehledcsonzet i ngs .
porosity between fabricated coating and titanium substrate. Our work confirmed that chemical
polishing improves calciufphosphate coatings formation on 3D printed titanium substrates.

NBS000 10.0kV x20.0k SE(L) 2.00unfll S5500 30.0kV x80.0k BF-STEM 500nm

Fig. 1. Fig. 1. Calciurphosphate coatings manufactured by electrodeposition method,;
a) coating morphology, b) interface between coatingtigoium substrate
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Tungsten is at presetiite prime choice for plasrfacing components for future fusion power
plants. It has a very high threshold for sputtering as well as a high melting point and high
thermal conductivity. Moreover, it exhibits a moderate hydrogen retention which is believed
to be related to hydrogen trapping by structural defects. Therefore, thorough investigations of
the trapping mechanisms shall allow for understanding hydrogen transport in this material.

In this study tungsten targets have been bombarded by two proctdanesilate the fusion
reactor conditions. The first was a simultaneous irradiation withNM&\8 W®* ions and "
ions with 300eV per D at different sample temperatures. The second was -atag®
irradiation with 20MeV W®" ions and then with 0.8leV Heions.

Specimens for the analysis were prepared by FIB, with final plasma thinning to limit additional
damages of sample. TEM observations of irradiation damages were performed with both TEM
and STEM techniques to reveal different microstructure features.

STEM observations provided general information about depth of irradiation and overall view
of damaged layers. More deep analysis was done with TEM diffraction contrast experiments.
Applied observation procedures allow to distinguish numerous defectdidibeation loops

and lines, nanobubbles and strong stress fields in He irradiated samples. Results allowed to
conclude about damages mechanisms and provide information about the nature of damages
induced by each irradiation procedure.
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In-situ observations of dislocation activities in ultrafinegrained aluminium
extruded to high strains
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The superior mechanical performance of ultrafine grained materials is caused by the
high fraction of grain boundaries which are effective in hindering dislocation mtjon
Despite an ongoing progress in understanding their behavior under a mechanical load, details
of dislocation structures evolution are not fully underst¢®d@]. In-situ TEM straining
experiments can provide missing information by unique opportunity to follow dislocation
activities with a live view of local deformatigd]. Since severely deformed metals feature
fine grain size and strongternal stresses, 4situ TEM straining experiments may be
challenging.

In this study, pure aluminium hydrostatically extruded to high stains was examined.
This processing procedure resulted in the formation of relatively simple microstructure with
two daminant orientations of <001> and <111> parallel to deformation direction. However,
the grains with two different orientations featured different local microstructures-in as
extruded condition. <001> grains feature dislocation cellular substructure vathadiabout
1mm and dislocation walls at different stages of development. <111> grains are finer, size of
approx .700 nm, and feature well developed low angle grain boundaries.

Next, in-situ straining was performed to follow their evolution under appieess.
Specimens for wsitu experiments were cut perpendicularly to extrusion direction, thus after
the final thinning, the foils featured exquiaxial microstructure. Sources of new dislocations
were found close to triple points. Then, different actisitreere observed depending on the
grain type. In <111> grains boundary assisted deformation mechanisms were dominant while
in <001> ones different dislocation interactions were observed.

Finally, in-situ experiments results were used to explaimifeostructure evolution
during bulk compression deformation. The presence of only two orientations allowed to use
the same imaging conditions to compare dislocation activities observediin experiment
with postmortem observations of microstructuedter bulk deformation.
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In-situ investigation of the martensitic transformation in NiMn-Ga alloys
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Martensitic transformation in NVIn-Ga was investigated with a scanning electron
microscopy. Direct observations @fustenite/martensite transformations were performed
employing a heating stage device and an electron back scatter diffraction. The crystallographic
analysis accomplished at room temperature and at a temperature slightly higher than the
austenite finish teperature (A using orientation mapping has unveibedtrong asymmetric
distribution of martensitic variants with respect to the cubic orientation of austenite for the
single crystalline material [1]. Such an observation was fully reproducible and itnwas
disagreement with the most common models given in the literature. Such a strong asymmetric
distribution of martensitic variants is on the other hand consistent with-tadled orthogonal

shear deformation realized through coordinated secondanyihgif2,3]. This process labeled

ast h e MKihglmedahanismappears to play a critical role in martensitic transformation
and twin boundary motion since it defines the transformation path with which the martensitic
variants reach their final orientatidihalsoindicates a strong hierarchy in twin formation upon
martensitic transformationinterestingly the strong asymmetry of martensitic variants
gradually decreases with increasing number of grains in polycrystalline materials. This effect
can be explaed by grain boundary constraints and compatibility conditions during
martensitic transformatio.he results are discussed with respect to microstructure, number
of variants, grain boundary constraints and the exiting models in the literature

Fig. 1.EBSD map of a seliccommodated NMn-Ga polycrystal
indicating interplate and grain boundaries with black and red lines,
respectively.
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This work presents the results of the microstructure investigations and electrical resistance analysis
of La..xSKCoGs thin films produced by the laser ablation (PLBulsed Laser Deposition) method.

Thin films were produced on Si and MgO single crystals substrates with [001] orientation by the
Powerlite Precision Il 9010 DLS Nd:YAG soistate pulsed laser. The micragtture and
chemical/phase composition of deposited films was investigated by a high resolution scanning
electron microscope (FEI Nova NanoSEM 450 equipped with EDS detector EDAX and GENESIS
software), transmission electron microscopes (Jeol 200CX and20ERARP equipped with

EDX INCA detector and Oxford Instruments Software) and away diffractometer
PANanalytical EMPYREAN DY 1061 with Guw( & = 0.154 nm) radiation in the Bragg
Brentano and grazing geometry. The surface topography of thin films wiggexhasing atomic
force microscope (Veeco DimensionElcon E SPM),
determined using Nanoscope Analysis software. Adhesion and nanohardness tests were also
performed by the CSM Instruments NHNST apparatus. This analgsallowed to verify the

quality of prepared LaSKCoGs: thin films and showed that smooth and dense films with
nanocrystalline structure, preserving the composition of the bulk target, could be obtained by the
laser ablation technique. Research study sbwhat by a proper selection of PLD process
parameters it was possible to deposit films with significantly decreased amount and size of
undesirably nanoparticulates. In order to determine sensitivity of thin flms on a presence of 50
ppm of NQ a specialied measuring station equipped with a Keithley 6517 electrometer at
constant voltage mode was used. The observed resistance decreasSpiCal:s thin films in
oxidizing gas atmosphere is typical fotype semiconductor and indicate that the laydnilais
sensitivity to this gas.
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Titatnium nitride films prepared by pulsed laser deposition technique imigstigated by
means of transmission Kikuchi diffraction technique using field emission gun scanning
electron microscope FEG SEM. In genereal transmission Kikuchi diffraction offers one order
of magnitude higher spatial resolution in comparison to stahceklectron backscatter
diffraction which opens possibility of nanomaterials analysis. Measurement capabilities and
parameters of transmission Kikuchi diffraction in comparison to electron backscatter
diffraction will be discussed. Thin films with variottickness and morphology deposited on
single crystal silicon wafers (100) were analyzed. For transmission Kikuchi diffraction
analysis thin lamellae were prepared by focused ion beam milling. Advanced pattern analysis
has been performed using custom middegh transform based software.
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In electron microscopy, the information resuttsm the interaction mechanisms between the
primary beam of electrons and the material under study. Consequently, all efforts and
successes aimed at improving the instrumentation for signal acquisition and at developing the
required software for data praseng and for theoretical simulation, radically extend the
domains of application of the newly designed instruments, thus opening wide and unexpected
fields in many domains of research. In particular, the recent developments of the Scanning
Transmission Ectron Microscope (STEM) pave the way towards a very comprehensive
characterization of individual objects of the nanoworld, either isolated or in interaction. Major
progress concern the properties of the incident electron probe delivered from the high
brightness source and shaped by monochromators, aberration correctors and eventually
holographic masks. The present contribution will however focus on the-aetstttion
strategy around the specimen, allowing the collection of complementary signals ofrgatter
(imaging), absorption (EELS) and emission (EDX, cathodoluminescence) nature. Basically,
the new generation of instruments combines spatial resolution downtothestbe vel (s o
atomiclevel imaging and chemical mapping have become routinely sibt®sand spectral
resolution in the tens of meV range for EELS spectroscopy giving access to plasmonics,
electronics and even phononics studies. With the support of theoretical tools and computing
assistance to model structures and to calculate elestiates, the impact of these upgraded
instrumentation and methods will be demonstrated through studies owlnjeocts, surfaces

and interfaces.
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The global design of a mulsignal STEM instrument providingimultaneous topographical
(or structural) images together with chemical (and/or optical) maps with atomic (or nm)
resolution.
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STEM at 30 kVi a new approach to analysis and imaging
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The beam sensitive and low contrast nature of some nanomaterials has driven accelerating
voltages for TEM/STEM to lower levels, with much work being undertaken at 80kV or lower

to mitigate knockon damage effects. Similarly, as nanostructures and 2D alatbecome

more important, combining surface information with transmitted electron information
becomes increasingly critical in order to understand thewedt behavior of materials.

This presentation will examine a novel approach where a SU9000SSDEMI/SEM has been

utilized to provide advanced capabilities more commonly associated with TEM, such as EELS
and diffraction, as well as additional capabilities such as surface imaging not generally
available in TEM.

Combining SE/BSE/BF/HAADF/EELS/EDX andiffraction information in one lovkV
optimized platform provides deeper insights than achievable by TEM alone. Examples will be
presented demonstrating contrast improvements, damage reduction and increased analytical
signals resulting from low kV, as wedls timeto-data and usability advantages of using a
dedicated low kV STEM/SEM.

Diffraction, high resolution imaging and EELS acquired at 30 kV:
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Heat treatment effects on the evolution omicrostructure and atomic order
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Metamagnetic shape memory alloys (MSMA) based oiMNi(Sn, In) are exceptional smart

materials endowed with a number of unique functionalities including magnetic shape memory

and magnetocaloric effects. Both phenmomeama inseparable from martensitic phase
transformation (MT) between the paremtustenite (A) and lower symmetry martensite (M)

phase showing a variety of intricate, modulated structures. According to the classical theory

of MT the local free energybalare f or t he forward AYM transitioc

¥ ° +¥ ° +0 =0

whereYr ° is the chemical free energy difference between the phases across the MT,
Y ° is the microstructurally stored elastic energy @d is the disspated energy. It is
therefore evident that the microstructure, contributing to the second elastic term, may play a
critical role in driving the transition. More recent findings showat tior instance decreasing
grain constraint eases the transformation and significantly reduces the critical magnetic field
required to induce the reverse MT. In general microstructure in MSMA shows hierarchy at
several distinct levels reflected in a plathf subtle features,a. grain (GB) and twin
boundaries (TB) (Fig. 1). What more it appears highly susceptible to size effects enatiling
switching Aono and fAoffod of ceratin microstru
This paper investigateshe grain size effect on the evolution of microstructure in
Nis7C0:Mn37.5Smy s5Al3 melt spun ribbons subjected to heat treatment and its relation to MT.
The effects are discussed in conjunction with the changes in atomic order particularly nevralgic
in thepresence of a ferromagnetic phase on the one side of MT.

200 nm

Fig. 1. Bright Field image taken from as melt spNin7C0:Mns7sSmpsAls ribbon with
indicated GB and TB.
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In order to address increasing interest of materials science community towards higher
spatial resolutions, lower working high tensions and innovative STEM imaging methods,
Thermo Scientific has recently released its latest Themis Z generation. It wdpbble of
answering most of present and future needs in terms of producing fast, sensitive and unrivaled
quality data from challenging samples.

With unprecedented TEM and STEM spatial resolutions from 300 kV downk¥,30
Themis Z provides the best regolg power for any materials science specimen. New
OptiSTEM+ software automatically corrects for STEM defocus and aberrations (up to all
second order) in a single click, making it possible to get the best out of the microscope at each
image. Another usefriendly package, OptiMono, automatically excites the monochromator
for HREELS studies (plasmonics, band gap determination, ELNES) as well as for low kV
TEM and STEM studies.

With new iDPC STEM imaging technique (integrated Differential Phase Contrast),
low- and highZ atoms are simultaneously imaged at very high S/N ratio, single defocus value,
and without any contrast reversal. Moreover, iDPC, due to high S/N ratio, ischimidging
method for low dose STEM studies on beam sensitive specimens (2D materials, zeolites,
polymers, cryesections,...).

With Thermo Scientific NanoEx isitu holders, Themis Z itself becomes a well
equipped nantaboratory. Furthermore, Ceta cameviah speed upgrade providing high
resolution (4k x 4k) and higtefinition movies at a speed of more than 30 fps is able to
successfully record all sample transformations during dynamic experiments without risking to
miss any information.

Extra focus during the speech will be put on pixelated detectors, 4D STEM
applications, and UHR EELS capabilities. In particular the EELS spectroscopy will see
arevolution capitalizing on better than eV energyesolution on a millisecond base and at
60KkV. Such a great performance is available for the very first time in a versatile STEM/TEM
Transmission Electron Microscope like Themis Z.
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Nowadays allergies become an increasing problem for human population. The most
allergenic plants in Europe are: mugw(Artemisia vulgarisyand hazel Corylus avellang
[1-3]. The most frequent occurrence of pollen allergies was observed in polluted cities.
Therefore, the effect of vehicle pollutants on the structure and chemical composition of
mugwort and hazel pah were investigated in this study. For this purpose mugwort and hazel
pollen were collected from three sites with different vehicle pollution levels. To assess the
structural changes of mugwort and hazel pollen scanning electron microscopy (SEM) and
Fourier transform infrared spectroscopy (FTIR) were performed. In the SEM images, no
changes in shape any physical degradatiasf the hazel (Fig. A I, Il) and mugwort (Fig. B
I, 1) pollen grains independently on the collection site, were visible. HoweverFTIR
spectra of pollen collected in places with the smallest pollution level were different from these
collected at sites with high traffic pollutioMoreover,in the second derivative of the FTIR
spectra of the latter pollen, structural changes itepre were observed. These changes are
the consequence of mutations occurring in the genetic material of pollen, induced by air
pollutants [4]. The obtained results suggest, that chemical composition changes caused by air
pollution in mugwort and hazel geh may be a good indicator of air quality.
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Fig. 1. SEM images of: hazel (A) and mugwort (B) pollen graingglar view, Ili equatorial
view). The scale bar is the same for all four photographs. The imagesfarialarcolored.
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