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THE TEM GEMINI CENTRE

The TEM (Transmission Electron Microscopy) Gemini Centre 
was established in March 2006 and consisted of professors, 
postdocs, students and engineers from Department of Phys-
ics (DP), NTNU and researchers from the Material Physics 
research group, a part of the Department of Synthesis and 
Properties in SINTEF Materials and Chemistry. 

In June 2009 the TEM Gemini Centre was renominated as a 
Gemini Centre for a new three year period, and the TEM ac-
tivities in Department of Materials Science and Engineer-
ing (DMSE) at NTNU were included in the Centre. As a con-
sequence all TEM facilities related to physical sciences in 
Trondheim are under one umbrella and the access is more 
open to groups outside the Centre. The same constellation 
was renominated in November 2012 for another period of 3 
years. 

The TEM Gemini Centre research groups work within materi-
als physics and science, studying a broad range of materials 
down to the nanometre and atomic level, where the main tool 
is the transmission electron microscope. The overall objec-
tive of the TEM Gemini Centre is to build and secure a robust 
scientific environment within TEM with high international 
profile as a sound basis for growth, not only for the Centre 
itself, but also for other parts of NTNU and SINTEF. A large 
infrastructure project, NORTEM, has given a national iden-
tity to TEM, and the discussion about how to run the Gemini 
Centre in the future has started. 

THE GEMINI CENTRE CONCEPT
	
The Gemini Centres form a model for strategic cooperation 
in which scientific groups with parallel interests coordinate 
their scientific efforts and jointly operate their resources. 
SINTEF and NTNU - the Norwegian University of Science 
and Technology - have established a wide range of Gemini 
Centres. The concept is also being adopted as the model for 
SINTEF’s cooperation with the University of Oslo (UiO).

The objective of the Gemini Centres is to develop large sci-
entific groups of higher quality than either of the partners 
could manage to build up on their own. There is an inter-
national demand for first-class scientific groups from both 
project sponsors and students. For this reason, the Gemini 
Centres have adopted the vision: To be an international joint 
force at the leading edge of research.
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INTRODUCTION

2014 has been the first year with the new NORTEM infrastruc-
ture up running and marks the transition to use of the new 
facilities. The NORTEM project described in the further is a 
partnership between NTNU, UiO, SINTEF and the Research 
Council of Norway. The Gemini Centre is establishing routines 
and  its role in the NTNU/SINTEF system.  The need for devel-
opment of the national role, and strategic objectives, such as 
increased activity at the European level, should be addressed.  
The instruments cover a wide range of activities within teach-
ing and research. Instrument use has increased over the last 
year, showing that the new equipment is being utilized quickly. 
This has been a great achievement and required a great deal of 
hard work from everyone involved within the group. 

The new facilities are the culmination of many years of stra-
tegic discussion and work in order to secure full support and 
funding from the partner institutions and, more recently, in 
partnership with UiO. This process has involved active partici-
pation and support within all three institutions which is grate-
fully acknowledged.
 
In November 2012 we were re-nominated for 3 new years as 
a Gemini Centre. We got a positive evaluation and feedback 
on how the Centre has functioned in the last years. Since the 
nomination is for 3 years, a new re-nomination is due fall 2015. 
Looking forward we are discussing the role of the TEM Gemini 
Centre and the relation to the national NORTEM project.

The Gemini Centre participates in a range of internal and ex-
ternal projects, including national public and industrial and 
EU funding. At the end of 2014 we got the good news that the 
TEM Gemini Centre is participating in three new long-term SFI 
projects – Centre of advanced structural studies (CASA), Sus-
tainable Innovations for Automated Manufacturing of Multi-
Material Products (Manufacturing) and Industrial Catalysis 
Science and Innovation for a competitive and sustainable pro-
cess industry (iCSI). These are projects starting up in 2015, and 
the Centre will participate with PhD students in all of them.

The Centre had about 34 operators of TEM and produced more 
than 40 journal publications in 2014. 16 of these publications 
have international co-authors. In addition, 5 Masters and 3 
PhD candidates were educated with TEM as a substantial part 
of their theses. Three courses, with a total of approximately 
130 students, used the facilities as part of their education at 
NTNU. We organized a TEM introduction course with  15 par-
ticipants in November. We have organized group meetings al-
most every week, and have given many guided tours for high 
school students to the microscopes. As seen from the publica-

tion list at the end, most members of the TEM group partici-
pated in international conferences and meetings in 2014. The 
Centre hosted an international STEM workshop in January, 
which is described in detail later in the report.

This annual report gives an overview of people, resources and 
activities in the group, examples of a few scientific papers, and 
it lists all publications in the Centre for 2014. For more details 
we refer to our home pages of the TEM Gemini Centre (http:// 
www.ntnu.edu/geminicentre/tem). 

John Walmsley and Randi Holmestad 
April 2015.
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Key staff

Randi Holmestad, Professor, Physics, NTNU, leader, John C Walmsley, Senior scientist/Professor II, SINTEF 
Materials and Chemistry, NTNU, Ton van Helvoort, Professor, Physics, NTNU, Bjørn Gunnar Soleim, Senior 
engineer, Physics, NTNU, Ragnhild Sæterli, Senior engineer, Physics, NTNU, Yingda Yu, Senior engineer, Mate-
rials Science and Engineering, NTNU.

BOARD AND MANAGEMENT

During 2014 the TEM Gemini Centre board has consisted of: 
•	 Ragnar Fagerberg, Research director, SINTEF Materials and Chemistry 
•	 Erik Wahlström  (Mikael Lindgren until 31/07) , Department head, Department of Physics, NTNU 
•	 Jostein Mårdalen, Department head, Department of Materials Science and Engineering, NTNU 

The daily management of the Centre has been: 
•	 Randi Holmestad, Physics, NTNU, Leader 
•	 John Walmsley, SINTEF Materials and Chemistry 
•	 Ton van Helvoort, Physics, NTNU 
•	 Bjørn Soleim, Physics, NTNU 
•	 Ragnhild Sæterli, Physics, NTNU 
•	 Yingda Yu, Materials Science, NTNU

The Centre had one board meeting, and a one-day strategy meeting in June 2014.
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VISION OF NORTEM
A WORLD-CLASS TEM CENTRE PROVIDING 
ACCESS TO EXPERTISE AND STATE-OF-THE-
ART INFRASTRUCTURE FOR FUNDAMENTAL 
AND APPLIED RESEARCH WITHIN THE 
PHYSICAL SCIENCES IN NORWAY.

THE NORTEM PROJECT

NORTEM (Norwegian Centre for Transmission Electron Mi-
croscopy) is a nationally coordinated large scale infrastruc-
ture project with three partners - SINTEF, NTNU and UiO, 
funded by the Research Council of Norway and the three 
partners. The budget for new equipment and the rebuild-
ing in the project has been about 75 MNOK for the two 
geographical nodes; Trondheim and Oslo. In 2012 NORTEM 
signed contracts with the TEM vendors. In Trondheim we 
signed a contract with JEOL. It included three TEM instru-
ments on three different user levels (state-of-the-art, ad-
vanced and routine). In the contract we also agreed that 
JEOL should be responsible for the rebuilding of areas in the 
basement of Kjemiblokk 1 (K1), close to NTNU NanoLab. The 
fact that JEOL has been actively involved in the planning 
and rebuilding phase has been crucial for obtaining the best 
possible solutions for the infrastructure. In addition, the 
TEM Gemini Centre and JEOL have agreed on a cooperation 
agreement (JEOL Competence Centre (JCC) to develop the 
facility and the users’ competence in the coming years.

The aim of NORTEM is to realize and provide access to mod-
ern TEM equipment in Norway. With infrastructure at two 
locations, close to potential users, the investment in TEM 
is consistent with high levels of recent investments made 
in areas such as nanotechnology and solar energy. It also 
matches the substantial investment in new TEM technol-
ogy globally and in our neighbouring countries. Besides be-
ing a top research TEM lab, the infrastructure will provide 
access to TEM for a broader user environment, addressing 

fundamental and applied research topics in physics, chem-
istry, materials science and geology. For this combination 
of a research lab and a user facility, a fair and sustainable 
running model is required, and the TEM Gemini Centre has 
spent a considerable amount of time during the last years 
to discuss how to establish a new running model for the 
new infrastructure. As a part of this process, “seed pro-
ject” funding has been included in the NORTEM budget, for 
proof-of-principle and training activities that will lead to 
new projects and activities in the years to come. Attention 
has been paid to addressing the challenge of establishing 
and getting the best out of the facilities. From 2014 Rag-
nhild Sæterli has been recruited within the project to work 
alongside Bjørn Soleim in building-up and supporting main-
tenance, training, competence and techniques. In addition, 
Per Erik Vullum has been recruited into an Adjunct Profes-
sor position, which will particularly contribute to develop-
ing spectroscopy and reciprocal interaction between NTNU 
and SINTEF. 

Rebuilding, installation and training on the new equipment 
was the prime focus and required a lot of the Centre’s re-
sources in 2013 and 2014. The transition period from the 
old to the new instruments has gone smoothly, and we are 
gradually building up routines and competence on the new 
instruments.

For more information on NORTEM see the webpages at 
www.nortem.no.
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PEOPLE WORKING IN
THE TEM GEMINI CENTRE
DURING 2014 
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THE TEM GEMINI CENTRE
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Flemming Ehlers (Postdoc, DP, NTNU) 
Yanjie Gan (Postdoc, DP, NTNU)

Jon Holmestad (PhD student, DP, NTNU) 
Astrid Marie F. Muggerud (PhD student, DP, NTNU)

Takeshi Saito (PhD student, DP, NTNU)
Sigurd Wenner (PhD student, DP, NTNU)

Vidar Tonaas Fauske (PhD student, DP, NTNU)
Magnus Nord (PhD student, DP, NTNU)

Eva Anne Mørtsell (PhD student,  DP, NTNU)
Martin Ervik (PhD student, DP, NTNU)

Maryam Vatanparast (PhD student, DP, NTNU)
Mami Mihara (PhD student from Tokyo Tech, DP, NTNU)

Espen Undheim (Master student, DP, NTNU)
Eivind Seim (Master student, DP, NTNU)

Toshiki Omi (Master student from Tokyo Tech, DP, NTNU)
Emil Christiansen (Master student, DP, NTNU)

Maximillian Erlbeck (Project student, DP, NTNU) 
Julie Stene Nilsen (Project student, DP, NTNU)

Ørjan Berntsen (Master student, DP, NTNU)
Alexander Mosberg (Project student, DP, NTNU)

Joakim Larsen (Project student, DP, NTNU)

Randi Holmestad (Professor, DP, NTNU / Leader TEM Gemini Centre)
John Walmsley (SINTEF senior scientist and Professor II, DP, NTNU)

Ton van Helvoort (Associate professor/Professor from Sept. 2014, DP, NTNU)
Knut Marthinsen (Professor, DMSE, NTNU)

Jan Ketil Solberg (Professor Emeritus, DMSE, NTNU)
Yanjun Li (Research scientist, SINTEF) 

Per Erik Vullum (Research scientist, SINTEF and assoc. Prof II, NTNU)
Bjørn Gunnar Soleim (Senior engineer, DP, NTNU) 

Ragnhild Sæterli (Senior engineer, DP, NTNU)
Yingda Yu (Senior engineer, DMSE, NTNU)

Sigmund J. Andersen (Senior scientist, SINTEF) 
Jesper Friis (Research scientist, SINTEF)

Calin Marioara (Research scientist, SINTEF)    
Ruben Bjørge (Research scientist, SINTEF)
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INSTRUMENTATION
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TEM INSTRUMENTS

The TEM Gemini Centre has five TEMs: two older 
(Philips CM30 from 1989 at DP and JEOL JEM-2010 
from 1993 at DSME) and three new ones, installed 
as part of the NORTEM project in 2013 (a JEM-
2100 LaB6, a JEM-2100F and a double corrected 
JEM-ARM200F). These instruments are described 
on the next pages.

Instrument Location Configuration Installed

Philips CM30 DP, Natural Science building
LaB6, 300 kV, PEELS, EDS, 1k 

camera
1989

JEOL 2010 DMSE, Alfred Getz vei 2 LaB6, 200 kV, GIF, EDS, 2k camera 1993

JEOL 2100 DP, Chemistry block I
LaB6, 200 kV, STEM, GIF, EDS, Orius  

camera
Aug. 2013

JEOL ARM-200F DP, Chemistry block I
Cold FEG,image and probe corrected, 

Quantum GIF, Centurio EDS, CCD 
cameras

Oct. 2013

JEOL 2100F DP, Chemistry block I
FEG, 200 kV, EDS, US camera, 

ASTAR, gas reaction and tomogra-
phy holders

Dec. 2013

Microscopes in the TEM Gemini Centre today.
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JEOL JEM-2100F

This FEG TEM is optimized for all-round 
advanced materials studies with a special 
focus on precession diffraction, orientation 
mapping and tomography. 

The 2100F features:
•	 200 kV Schottky field emission gun (en-

ergy spread 0.7 eV)
•	 Gatan 2k UltraScan CCD (bottom 

mounted)
•	 Scanning option with BF and HAADF 

detector
•	 Oxford X-Max 80 SDD EDX (solid angle 

0.23 sr)
•	 ASTAR orientation mapping and preces-

sion diffraction system
•	 Gatan TEM/STEM tomography 

JEOL JEM-2100 

The 2100 LaB6 is the workhorse for routine 
TEM studies, configured for easy access and a 
broad user group.  This is the instrument new 
users are trained on. The set-up is optimized 
for conventional TEM techniques  as BF/DF-
TEM and SAED.

The 2100  features:
•	 Gatan 2k Orius CCD (side mounted)
•	 Scanning option with BF and HAADF 

detector
•	 GIF system with 2k CCD
•	 Oxford X-Max 80 SDD EDS (solid angle 

0.23 sr)

JEOL double corrected JEM-ARM200F 
(coldFEG)

This is one of the most advanced TEMs cur-

rently in Europe. The stable coldFEG with both 

probe and image spherical aberration cor-

rection and the most advanced EDX and EELS 

systems allow unique studies at the atomic 

scale. The microscope is placed in a custom 

designed room with water cooled walls and 

field cancellation.  

The ARM features:
•	 Cold field emission gun with energy 

spread of 0.3 eV
•	 Cs-probe corrector
•	 Cs-image corrector
•	 Centurio SDD EDX (solid angle 0.98 sr)
•	 Quantum GIF with DualEELS
•	 2k Orius CCD (side-mounted) and 2k 

UltraScan CCD (bottom mounted)
•	 Stable 5-axis gonio with piezo control in 

x, y and z-directions
•	 Detectors for BF, ABF, ADF and HAADF 

STEM
•	 Aligned at 80 and 200 kV

SPECIMEN HOLDERS 

A broad range of holders is available for use on all three mi-
croscopes. This includes single tilt holders, double tilt hold-
ers (±30 degrees), a cold stage holder, a heating holder, an 
environmental cell/transfer holder and tomography hold-
ers. A tilt-rotation holder and a new double tilt holder have 
been purchased in 2014. In addition, investments in a new 
heating holder will be done early in 2015. 

THE NORTEM INSTRUMENTS IN TRONDHEIM
The following gives a short technical description of the three new microscopes 
that have been installed in the completely refurbished basement of K1, along 
with a support/preparation area and a computer room.
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PhD student Takeshi Saito, who graduated in 2014, preparing Al specimens by 
electropolishing.

SPECIMEN PREPARATION 

The Gemini Centre has well equipped specimen preparation 
facilities at both DP and DMSE, reflecting the broad range 
of materials studied. The Centre has different types of ion 
mills, dimplers and other tools for TEM specimen prepara-
tion of metal and ceramic cross sectional specimens. The 
electropolisher at DP has been essential in producing high-
quality Al TEM specimens. A semi-automatic tripod polish-
ing set-up is available for large area preparation of hard ma-
terials. For soft materials, such as polymers, ultramicrotomy 
is an attractive preparation technique. It is also used for 
preparation of catalysts, surface structures and nanoparti-
cles. Increasingly more TEM projects utilize the FIB at NTNU 
NanoLab with lift-out option for site-specific TEM specimen 
preparation. Effective access to this technique is essential 
to the activities of the TEM Gemini Centre. 

The limiting factor in a (S)TEM study is often the specimen 
quality rather than the microscope. We see that this is par-
ticularly true for imaging and analysis in aberration correct-
ed instruments. The new instruments have highlighted the 
need to upgrade the specimen preparation facilities, which 
has started in 2014 and is also continuing in 2015.

In particular, specimen contamination has been one of the 
limiting factors of high-quality (S)TEM work. The Centre has 
therefore invested in an ozone cleaner. A new generation 
ion miller and a dedicated pumping station for cleaning and 
storing holders and delicate specimens will be installed 
early 2015.

OLDER TEM INSTRUMENTS 

The CM30 is now 26 years old, and is still central to some 
research projects, mainly related to aluminium alloys. This 
microscope is used for conventional TEM, especially for dif-
fraction and bright field/dark field studies. The microscope 
has an electron loss spectrometer for thickness measure-
ments which is essential in quantifying precipitation den-
sity. We expect to continue to use the CM30 for some more 
years.
 
The JEOL 2010 at DMSE is 22 years old and provides similar 
analysis to the CM30. It has its main application areas in 
metallurgy and nanotechnology. It is used in undergraduate 
and post-graduate research and teaching.

Maintaining the performance of these two older machines 
is proving more demanding. This illustrates the importance 
of experienced local technical support, continuous evalua-
tion and re-investment in large-scale facilities. The Philips CM30.
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Historical microscope usage in hours per year. This shows the transition to the 
three NORTEM instruments in 2013.
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USER STATISTICS IN 2014

There were in total 34 operators of the four DP microscopes in 
2014. Of these are 4 SINTEF users, who can give access to in-
dustry/third parties. There were 26 users from DP, 2 users 
from DMSE and 2 users from other departments.

The first table below shows hours which are written down in 
the log book (“real hours spent”), for the four microscopes. 
The second table below shows an overview of days the mi-
croscopes were used during the year. Because of all the work 
done to build up competence on the new TEMs and build up 
a broader user base, the overall use was high throughout 
the year, and is expected to increase further.

User ARM-200F 2100F 2100 CM30 2010

hours hours hours hours hours

SINTEF 545 237 62 132 0

NTNU 523 573 774 253 113

                Physics 523 563 661 253 0

                IMT 0 0 29 0 113

                Other departments 0 10 84 0 0

External 0 0 0 0 0

NTNU Teaching lab 0 20 101 0 40

NorTEMnet workshop 27 41 37 0 0

NTNU, Set-up/testing/training/
demonstations

406 101 162 2 0

Total use 1501 972 1136 387 153

ARM-200F 2100F 2100 CM30 2010

Use on work days 194 128 182 68 36

Use in weekends 37 23 23 7 1

Total days in use 231 151 205 75 37

Downtime 6 35 1 18 211

Work days unused 50 87 67 164 3

Use in days

Use in hours
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ACTIVITIES IN 2014
RESEARCH AND EVENTS
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FOCUS AREAS
TEM is a powerful technique for fundamental and applied research in the physical sciences, in different fields from geol-
ogy, metallurgy and semiconductor industry to fundamental chemistry and physics. NORTEM has identified four focus 
areas, which have already been important for the TEM Gemini Centre activities since the Centre was formed. Within these 
areas we see even potential for growth and an essential role for unsolved open issues. The focus areas are light metals, 
catalysis, solar cell research and nanotechnology. TEM plays an important role in these research areas, which will be stra-
tegically important for Norway in the future. The TEM Gemini Centre had activities in all these four areas in 2014. The next 
sections describe these activities. Particularly strong were the activities in aluminium alloys and light metals. 
The study of aluminium alloy systems using TEM has been a pillar in the Trondheim TEM environment for many years. 

and TEM. PhD student Astrid Marie F. Muggerud focused 
on different TEM techniques used on dispersoids in her 
study, which finished in September 2014. 

The bilateral competence building project ‘The Japanese- 
Norwegian Al-Mg-Si precipitation project’ ended in 2014. 
Here Sigurd Wenner and Takeshi Saito both finished their 
PhD theses in 2014, both working together with SINTEF 
scientists. The scientific output from this project meas-
ured in refereed journal publications has been high in 
2014. The main topic has been to study the effects of small 
additions of trace elements on precipitation in the context 
of recycling by TEM. In addition to TEM, we have also used 
muon spin relaxation to get more information on vacan-
cies and defects. Two visitors from Tokyo Institute of Tech-
nology stayed in the TEM Gemini Centre in 2014 as a result 
of the Japanese collaboration (see under). 

We have now two ongoing aluminium projects. The first one 
is the industrially initiated project RolEx (Smart 6xxx Alloy 
Development for Rolling and Extrusion) which is a collabo-
ration between NTNU, SINTEF and Hydro Aluminium. Eva 

ALUMINIUM ACTIVITIES (LIGHT METALS)

The KK (Nucleation Control) project ended in 2012, al-
though Jon Holmestad has been working on this project 
in 2014, as he started his PhD work late in the KK project. 
Jon studies grain boundary segregation and connection to 
precipitates and corrosion properties. The Hydro support-
ed Research council funded project SALSA (Sustainable 
Aluminium Surface Applications) project ended in 2014. In 
this project TEM has been one of several characterisation 
tools which have been used in interdisciplinary studies to 
relate nano-scale understanding of microstructure and 
chemistry to macroscopic electrochemical and corrosion 
properties. The Research council eVITA project Multimod-
al (Multiscale modelling in Aluminium) also ended in 2013. 
In this project Flemming Ehlers worked as a postdoc on at-
omistic modelling of precipitates and interfaces. In addi-
tion, SINTEF researchers were involved, combining several 
types of modelling to get more insight into precipitate-ma-
trix interfaces. Several papers have been published in this 
project in 2014. The competence project MoReAl, which 
focused mainly on 3xxx alloys, ended in 2014. SAPA and 
Hydro was involved and contributed financially, and sev-
eral PhD students have worked on this project, using SEM 
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Anne Mørtsell is doing a PhD within this project which, as 
the name indicates, focuses on precipitation in extruded 
and rolled products with the goal of keeping/ improving 
properties while decreasing production costs. We have in 
this project ordered and screened a set of new alloys to 
test out the effect of different addition in very lean 6xxx 
alloys. In addition to SINTEF activity, also Master student 
Toshiki Omi from Tokyo Institute of Technology has been 
working on this project up to June 2014. The second is the 
FRINATEK Research Council project called ‘Fundamental 
investigations of precipitation in the solid state with focus 
on Al-based alloys’. Here Martin Ervik started his PhD in 
the fall of 2013. Sigurd Wenner started as a postdoc in this 
project in April 2014, dedicated to HAADF STEM. In col-
laboration with SINTEF scientists, Martin and Sigurd are 
working on more fundamental alloy development and the 
more generic understanding of the connections between 
precipitates across several aluminium alloy systems. Al-
loys of the 6xxx, 7xxx and 2xxx series have been exam-
ined for different types of precipitates. STEM images from 
the new ARM microscope are a main contribution to this 
project. Mami Mihara from Toky Institue of Technology 
visited our group for 4 months in 2014, connected to the 
FRINATEK project. The two last projects will keep our Alu-
minium TEM activities high in the coming 4 years period. 

In addition, two of the new SFI Centres the Gemini Centre 
is involved in, are connected to Aluminium. In the CASA 
project, headed by Magnus Langseth at the Mechanical 
Engineering department, we will be involved in the “low-
est scale” of the multiscale activities, including TEM of 
precipitates, dislocations and interactions between them, 
mostly in industrial Al alloys. In the Manufacturing SFI 
project, headed by Sverre Guldbrandsen-Dahl from SIN-
TEF RSM, joining of aluminium with other materials in 
multi-material products, will be a central topic, and the 
TEM Gemini Centre will be studying the microstructure of 
these materials. 

TEM Gemini group members actively participate in inter-
national aluminium scientific meetings. In June 2014 the 
international ICAA conference (http://www.ntnu.edu/
icaa14)   was held in Trondheim, with many contributions 
from the TEM Gemini Centre. In addition to an invited key-
note talk given by Randi Holmestad, our group gave 7 con-
tributed talks and presented 3 posters.

SOLAR CELLS

To improve the efficiency of conventional and novel types 
of solar cells, materials and devices are optimized at the 
length scale where TEM is one of the main characteriza-
tion tools. TEM Gemini Centre activities within solar cells 
include both studies of conventional silicon solar cell ma-
terials and new materials, including InAs quantum dots in 
GaAs and GaAs nanowires for solar cell applications. Two 
2-year Master students, Eivind Seim and Espen Undheim 
handed in their theses in spring 2014. The RENERGI pro-
ject Nanosolar – Core-shell ended in 2013, in collabora-
tion with Profs. Weman and Fimland at IET-NTNU, and a 
follow-up project was granted (Low Cost, Ultra-High Ef-
ficiency Graphene Nanowire Solar Cells (GRANASOL)) in 
the NRF program NANO2021. TEM on high-performance 
nanowire-based solar cells will be a crucial element of the 
project.

In 2013 we started up a new research council project with-
in the Energix programme, called High Efficiency Quantum 
Dot Intermediate Band Solar Cells (HighQ-IB) where asso-
ciate Prof. Turid W. Reenaas is the project leader. Maryam 
Vatanparast works as a PhD student on this project, and 
SINTEF has an active role. The new ARM microscope will 
be used heavily to understand the formation and perfor-
mance of the quantum dots. SINTEF is a participant within 
this project. 

The TEM Gemini Centre is participating in the FME (Cen-
tre of Environmental Friendly Energy) on solar cells, and 
has had some SINTEF activity in this project during 2014. 
Espen Undheim became a PhD student at IMT within this 
project, and plans to use TEM in his project on nucleation 
and early growth of silicon for solar cells.
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Catalysis is an important area of application for TEM and 
the Centre has strong interaction with the national cataly-
sis environment, including NTNU Chemical Engineering de-
partment (IKP) and the inGAP SFI, Innovative natural Gas 
Processes and Products. During 2014 we have worked to-
wards applying the new infrastructure to the study of cata-
lyst systems, including supported metal nanoparticles, ox-
ides and other systems such as doped carbon nanotubes. 

A Gassmaks programme project lead by Profs. De Chen and 
Hilde Venvik at NTNU IKP to develop catalysts and mate-
rials for a compact steam reformer has now started. Here 
we will address both catalyst and materials issues, such as 
degradation of steels by metal dusting corrosion during ex-
posure to synthesis gas. We also participated in an ongoing 
industrial project lead by the SINTEF Materials and Chemis-
try Oil and Gas Process Technology Department for SABIC. 
2014 was the last full year of the inGAP SFI but the new 
SFI, Industrial Catalysis Science and Innovation for a Com-
petitive and Sustainable process Industry (iCSI), headed by 
Hilde Johnsen Venvik, will be using TEM to study systems 
that are in direct relevance to the industrial participants in 
the project. There is activity is several other projects, both 
national and EU funded.

Yanjie Gan has worked in 2014 as a postdoc contributing 
TEM analysis to a researcher project in the CLIMIT pro-
gramme, lead by Thijs Peters at SINTEF, on Pd-based hy-
drogen storage membranes. This continues a long-term 
cooperation in the study of these materials and allows us 
to contribute further with understanding the membrane 
microstructure and chemistry process and the changes 
that occur when they transport hydrogen and are exposed 
to other gases. Membranes with more complex alloy com-
positions have been studied before and after testing, pay-
ing attention to features such as cavity formation at grain 
boundaries and grain texture. 

CATALYSIS AND MEMBRANE MATERIALS
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NANOTECHNOLOGY

TEM is a crucial tool in the development of Nanotechnol-
ogy. The TEM Gemini Centre has several small and larger 
projects related to studying nanoparticles, 1D-nanostruc-
tures (i.e. nanowires, carbon nanotubes), thin films and 
2D-crystals such as graphene. NTNU NanoLab is an im-
portant partner, and now next door neighbour, for the TEM 
Gemini Centre. It coordinates the education and research 
of Nanotechnology at NTNU. PhD student Vidar Fauske 
is hired by NTNU NanoLab and based in the TEM Gemini 
Centre. In his PhD on the interfaces between nanowires 
and the substrates they grow from, Fauske can com-
bine advanced TEM techniques with the complementary 
advanced techniques at NTNU NanoLab. Further, there is 
a growing interaction with the Nano Network, Norwegian 
PhD Network on Nanotechnology for Microsystems. We are 
grateful that the network sponsors travels and research 
exchanges for PhD students working within the TEM Gem-
ini Centre during 2014. The Network is also funding PhD 
student Magnus Nord, who is working in the field of oxide 
electronics. Magnus is investigating epitaxial complex 
oxide thin films of LaSrMnO3 with advanced TEM, including 
quantitative EELS. This is a project in collaboration with 
Prof. Thomas Tybell in the Electronics department. Within 
the same department we work close together with Profs. 
Helge Weman and Bjørn-Ove Fimland. Their group is devel-
oping optoelectronic devices as solar cells and LEDs based 
on III-V nanowires. We expect that the TEM work dedicated 
to Nanotechnology will be growing and one of the new 
TEMs is dedicated to nanotechnology.
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ACTIVE PROJECTS IN 2014

The table shows the larger projects connected to TEM within the Gemini Centre. They are listed by 
funding type, title, duration and research partners. Most of these projects involve both NTNU and 
SINTEF activity. A number of smaller projects, both academic and with direct industrial support, are 
not listed here. 

Project type Project title Duration Partners

SFI inGAP – Metal dusting 2006☺–2014
NTNU, SINTEF, UiO, 

Statoil, Haldor Topsøe

RENERGI
Nanosolar – Development of semiconductor 

nanowire based solar cells
2009–2013 NTNU

KMB
Norwegian–Japanese Al-Mg-Si Alloy Precipi-

tation project
2009–2014 NTNU, SINTEF, Hydro

KMB MoreAl 2009–2014
SINTEF, NTNU, Hydro, 

Gränges

Nordic network NorTEMnet 2009–2014 NTNU, SINTEF

SUP
Improvement (Innovation in light metals 

processing)
2009–2014 NTNU, SINTEF

FME Solar United 2009–2017
SINTEF, NTNU, IFE, sev-
eral industry partners

eVITA MultiModAl- Multiscale modelling in Al 2011–2014 NTNU, SINTEF

Infrastructure NORTEM 2011–2017 SINTEF, NTNU, UiO

Climit Pre-memCO2 2012–2014 NTNU, SINTEF

KMB Co-catalysts for GTL 2012–2014 Statoil, NTNU, SINTEF

FRINATEK BENTMAT 2012–2015 NTNU, SINTEF

EU SMARTCat 2012–2015
SINTEF, DTU, CNRS, CEA, 

Basic Membranes

BIP
Hybrid Dual Junction Silicon Based Solar 

Cell
2012–2015 Integrated Solar, SINTEF

BIP
RolEx (Al Alloy development for Rolling and 

Extrusion)
2012–2016 NTNU, SINTEF, Hydro

SEP Advanced TEM using NORTEM infrastructure 2013–2015 NTNU, SINTEF

Industry Studies of FT catalysts 2013–2015 SINTEF, SABIC, NTNU

Energix
High Efficiency Quantum dot Intermediate 

Band Solar Cell
2013–2017 NTNU, SINTEF

IPN SiNODE 2013–2017 SINTEF, IFE, Elkem

FRINATEK
Fundamental investigations of precipitation 

in the solid state
2013–2017 NTNU, SINTEF

National Infrastructure NORTEM seed projects 2014–2016 NTNU, SINTEF, UiO

GASSMAKS
Development of Catalysts and Materials for 

Compact Steam Reformer
2014–2017 NTNU, SINTEF
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NORTEMNET

The NordForsk TEM network, NorTEMnet, was granted in 2010 
and ended in 2014. It is a Nordic network for advanced TEM in the 
Nordic countries. The project is led by NTNU/TEM Gemini Cen-
tre with Randi Holmestad as the project leader. The project had a 
total budget of 900 kNOK. Activities include research exchange, 
training and dedicated workshops in advanced TEM techniques, 
aimed at strengthening research co-operation across the Nordic 
countries and contributing to high quality research training for 
PhD students. This will promote cooperation between Norwegian 
groups and those in neighbouring countries and will also further 
strengthen the national TEM coordination. NorTEMnet gives sup-
port for students to visit other labs within the Nordic countries 
for doing research and using TEM equipment not available in their 
home labs. For details on the project, see NorTEMnet webpage 
(http://www.ntnu.edu/physics/nortemnet). The TEM Gemini Cen-
tre organised a workshop on advanced STEM in Trondheim in Jan-
uary 2014 (see page 24).
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OTHER INTERNATIONAL COLLABORATION

As can be seen in the publication list, the TEM Gemini Centre has several interna-
tional collaborators. During 2014 we have had direct scientific collaboration/initi-
ated contact with the groups/people illustrated in the figure above. This included 
several exchange research stays (2 – 6 months). Especially, since the new TEMs 
came in use we had several groups outside Norway visiting our labs. We thank all 
our international collaborators for the productive and pleasant interaction!
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STEM WORKSHOP January 2014 

As a part of the NorTEMnet project the TEM Gemini Centre 
organized a STEM workshop in January 2014. with lectures 
from several high profile researchers in the STEM commu-
nity - Peter Nellist and Lewys Jones from Oxford, Sara Bals 
from EMAT Antwerp, Miran Cêh from Jozef Stefan Insti-
tute Ljubljana and Knut Müller from University of Bremen. 
Topics included theory of HAADF image formation, image 
simulations, technical aspects of STEM at the atomic level, 
noise reduction by post-processing and STEM tomography. 
In total 40 people participated in the workshop, including 
presenters and participants from 8 countries. Labs involv-
ing the three NORTEM instruments and advanced computer 
labs related to post-processing were organized. With the 
improvement of the microscopes and especially probe cor-
rection, resulting in a exception growth in STEM use, this 
dedicated workshop was well timed and has already proven 
to contribute in the daily work of many of the participants.

Invited talks 

•	 Pete Nellist, “Introduction to STEM”
•	 Knut Müller, “Simulation of STEM images”
•	 Lewys Jones, “Quantitative analysis of HAADF STEM 

image data”
•	 Knut Müller, “Practice of quantitative STEM”
•	 Sara Bals, “Electron tomography in materials science”
•	 Miran Ceh, “STEM: Experimental considerations and 

applications in materials science”

Lab sessions

•	 Régis R. Chapuis, HRSTEM with Aberration correction 
on the ARM

•	 John Walmsley / Astrid Marie F. Muggerud, STEM to-
mography on the 2100F

•	 Antonius T. J. van Helvoort, setting-up STEM, low mag-
nification HAADF-STEM

•	 Knut Müller / Lewys Jones, STEM image simulation and  
post-processing of experimental data
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PHD DISSERTATIONS 2014

Sigurd Wenner defended his PhD thesis on the 29th of Janu-
ary. The thesis title was “Transmission electron microscopy 
and muon spin relaxation studies of precipitation in Al-Mg-
Si alloys”. Most of the work was concerned with the role of 
Cu, Ag and Ca additions to Al-Mg-Si alloys, where TEM was 
the main investigative technique. Sigurd conducted aberra-
tion-corrected EELS elemental mapping on precipitates at 
the SuperSTEM facility in Daresbury, UK, enabling the dis-
tinction between Cu and Ag atomic columns. He also had 
several visits to the RIKEN-RAL muon facility in Oxfordshire, 
UK, investigating the distribution of vacancies in Al alloys 
by muon spin relaxation spectroscopy. The prescribed trial 
lecture topic was “Topological materials – A new state of 
matter transforming electronics?”.

Takeshi Saito defended his PhD thesis on the 13th of June. 
The thesis title was “The Effect of Trace Elements on Pre-
cipitation in Al-Mg-Si alloys – A Transmission Electron Mi-
croscopy Study”. Takeshi investigated alloys with small ad-
ditions of Cu and Zn, which are present in recycled Al alloys. 
In addition to metallurgical properties such as corrosion re-
sistance and tensile strength during hardening, the bonding 
environments of Cu and Zn in precipitates were studied. The 
candidate spent a few months at the University of Rouen 
in France for aberration-corrected STEM studies of precipi-
tates, which by aid of simulations and theoretical calcula-
tions revealed incorporations of Cu and Zn at specific sites 
in common hardening Al-Mg-Si phases. The prescribed trial 
lecture topic was “The opportunities of new large area EDX 
detectors in electron microscopy”.

Astrid Marie Flattum Muggerud defended her PhD thesis 
on the 4th of September. The thesis title was “Transmission 
electron microscopy studies of dispersoids and constituent 
phases in Al-Mn-Fe-Si alloys”. The PhD work was centered 
around electron diffraction studies of constituent and dis-
persoid phases, which through comparison with simula-
tions yielded their orientation relationship with the Al ma-
trix. The relationship for dispersoids was explained by their 
cubic icosahedral quasi crystal approximant structure, with 
the icosahedrons having a fixed orientation relative to the 
Al matrix. The morphology of dispersoids was investigated 
by HAADF-STEM tomography. The prescribed trial lecture 
topic was “Ptychography; methods and examples”.

From the left: Opponent Olaf Engler, PhD candidate Astrid Marie Flattum Mug-
gerud, opponent Laure Bourgeois, administrator Justin W. Wells.

From the left: Opponent Velimir Radmilovic, PhD candidate Sigurd Wenner, 
administrator Dag W. Breiby, opponent Isao Watanabe, supervisor Randi Holm-
estad.

From the left: Opponent Thierry Epicier, co-supervisor Calin D. Marioara, PhD 
candidate Takeshi Saito, administrator Øystein Grong, opponent Carmen Schäfer, 
co-supervisor Knut Martinsen, supervisor Randi Holmestad, co-supervisor 
Jostein Røyset.
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FROM 2014

S E L E C T E D 
SCIENTIFIC PAPERS
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PEOPLE IN TEM GEMINI CENTRE ARE HIGHLIGHTED

PUBLICATIONS 2014
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Journal publications 

V. Arivazhagan, M. Manonmani Parvathi, S. Rajesh, R. 
Sæterli and R. Holmestad, “Quantum confinement of PbSe 
nanocrystals embedded in a spacer ZnSe matrix for solar 
cell applications”, Solar Energy, 106, 38-42, 2014.

M. Chauton, L. B. Skolem, L. Olsen, P. Vullum, J. Walmsley 
and O. Vadstein, “Titanium uptake and incorporation into 
silica nanostructures by the diatom Pinnularia sp. (Bacil-
lariophyceae)”, Journal of Applied Phycology, 1-10, 2014.

F. J. H. Ehlers, “Ab initio interface configuration determina-
tion for β” in Al-Mg-Si: Beyond the constraint of a preserved 
precipitate stoichiometry”, Computational Materials Sci-
ence, 81, 617-629, 2014.

F. J. H. Ehlers and S. Dumoulin, “Interface configuration 
stability and interfacial energy for the β″ phase in Al-Mg-Si as 
examined with a first principles based hierarchical multi-
scale scheme”, Journal of Alloys and Compounds, 591, 329-
336, 2014.

F. J. H. Ehlers, S. Dumoulin and R. Holmestad, “3D mod-
elling of β′′ in Al-Mg-Si: Towards an atomistic level ab initio 
based examination of a full precipitate enclosed in a host 
lattice”, Computational Materials Science, 91, 200-210, 
2014.

F. J. H. Ehlers, S. Wenner, S. J. Andersen, C. D. Marioara, W. 
Lefebvre, C. B. Boothroyd and R. Holmestad, “Phase stabi-
lization principle and precipitate-host lattice influences for 
Al-Mg-Si-Cu alloy precipitates”, Journal of Materials Sci-
ence, 49, 6413-6426, 2014.

V. T. Fauske, D. C. Kim, A. M. Munshi, D. L. Dheeraj, B. O. 
Fimland, H. Weman and A. T. J. van Helvoort, “In-situ elec-
trical and structural characterization of individual GaAs 
nanowires”, Journal of Physics: Conference Series, 522, 
012080, 2014.

A. Fyhn, X. Yang, M. Nematollahi, J. Walmsley and U. Gib-
son, “Anodic electrodeposition of Ag

1−-x
Cu

x
O microcrystals”, 

Journal of Solid State Electrochemistry, 18, 13-18, 2014.

N. Govindaraj, R. Bjørge and B. Holmedal, “Characterizing 
Hardening on Annealing of Cold-Rolled Aluminum AA3103 
Strips”, Metallurgical and Materials Transactions A, 45, 
1597-1608, 2014.

S. Gulbrandsen-Dahl, K. Marthinsen, “Hardening of Al-Mg-
Si Alloys and effective particle size in microstructural mod-
els”, Materials Science Forum, 783-786, 252-257, 2014.

P. V. D. S. Gunawardana, T. T. M. Nguyen, J. C. Walmsley and 
H. J. Venvik, “Initiation of metal dusting corrosion in con-
version of natural gas to syngas studied under industrially 
relevant conditions”, Industrial and Engineering Chemistry 
Research, 53, 1794-1803, 2014.

L. Jones, K. E. MacArthur, V. T. Fauske, A. T. J. van Helvoort 
and P. D. Nellist, “Rapid Estimation of Catalyst Nanoparticle 
Morphology and Atomic-Coordination by High-Resolution 
Z-Contrast Electron Microscopy”, Nano Letters, 14, 6336-
6341, 2014.

H. Kauko, B. O. Fimland, T. Grieb, A. M. Munshi, K. Mül-
ler, A. Rosenauer and A. T. J. van Helvoort, “Near-surface 
depletion of antimony during the growth of GaAsSb and 
GaAs/GaAsSb nanowires”, Journal of Applied Physics, 116, 
144303, 2014.

M. Lamers, L. E. Hintzsche, K. T. Butler, P. E. Vullum, C. M. 
Fang, M. Marsman, G. Jordan, J. H. Harding, G. Kresse and 
A. Weeber, “The interface of a-SiN

x
:H and Si: Linking the 

nano-scale structure to passivation quality”, Solar Energy 
Materials and Solar Cells, 120, 311-316, 2014.

F. Lou, H. Zhou, T. D. Tran, M. E. Melandsø Buan, F. Vullum-
Bruer, M. Rønning, J. C. Walmsley and D. Chen, “Coaxial 
Carbon/Metal Oxide/Aligned Carbon Nanotube Arrays as 
High-Performance Anodes for Lithium Ion Batteries”, 
ChemSusChem, 7, 1335-1346, 2014.

C. D. Marioara, S. J. Andersen, J. Royset, O. Reiso, S. Gul-
brandsen-Dahl, T.-E. Nicolaisen, I.-E. Opheim, J. F. Helgaker 
and R. Holmestad, “Improving Thermal Stability in Cu-Con-
taining Al-Mg-Si Alloys by Precipitate Optimization”, Metal-
lurgical and Materials Transactions A-Physical Metallurgy 
and Materials Science, 45A, 2938-2949, 2014.

F. A. Martinsen, B. K. Smeltzer, M. Nord, T. Hawkins, J. Bal-
lato and U. J. Gibson, “Silicon-core glass fibres as microw-
ire radial-junction solar cells”, Scientific Reports, 4, 6283, 
2014.

P. Mohseni, J. K. Solberg, M. Karlsen, O. M. Akselsen and E. 
Østby, “Cleavage fracture initiation at M-A constituents in 
intercritically coarse-grained heat-affected zone of a HSLA 
steel”, Metallurgical and Materials Transactions A: Physical 
Metallurgy and Materials Science, 45, 384-394, 2014.
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A. M. F. Muggerud, Y. Li and R. Holmestad, “Composition 
and orientation relationships of constituent particles in 
3xxx aluminum alloys”, Philosophical Magazine, 94, 556-
568, 2014.

A. M. F. Muggerud, Y. Li, R. Holmestad and S. J. Andersen, 
“Mackay icosahedron explaining orientation relationship 
of dispersoids in aluminium alloys”, Acta Crystallographica 
Section B: Structural Science, Crystal Engineering and Ma-
terials, 70, 888-896, 2014.

A. M. Munshi, D. L. Dheeraj, V. T. Fauske, D. C. Kim, J. Huh, 
J. F. Reinertsen, L. Ahtapodov, K. D. Lee, B. Heidari, A. T. J. 
van Helvoort, B. O. Fimland and H. Weman, “Position-Con-
trolled Uniform GaAs Nanowires on Silicon using Nanoim-
print Lithography”, Nano Letters, 14, 960-966, 2014.

H. Nagayoshi, S. Diplas, J. C. Walmsley, N. H. Andersen, 
A. Karlsson, J. S. Graff, V. Chirvony, J. M. Pastor and A. Ul-
yashin, “One-step formation of nanostructures on silicon 
surfaces using pure hydrogen-radical-initiated reactions”, 
Physica Status Solidi A, 211, 231-238, 2014.

P. H. Ninive, A. Strandlie, S. Gulbrandsen-Dahl, W. Lefebvre, 
C. D. Marioara, S. J. Andersen, J. Friis, R. Holmestad and O. 
M. Løvvik, “Detailed atomistic insight into the β″ phase in Al-
Mg-Si alloys”, Acta Materialia, 69, 126-134, 2014.

K. Nishimura, K. Matsuda, R. Komaki, N. Nunomura, S. Wen-
ner, R. Holmestad, T. Matsuzaki, I. Watanabe, F. L. Pratt and 
C. D. Marioara, “μSR study of Al-0.67%Mg-0.77%Si alloys”, 
Journal of Physics: Conference Series, 551, 012031, 2014.

T. Saito, F. J. H. Ehlers, W. Lefebvre, D. Hernandez-Maldona-
do, R. Bjørge, C. D. Marioara, S. J. Andersen and R. Hol-
mestad, “HAADF-STEM and DFT investigations of the Zn-
containing βbeta’’ phase in Al-Mg-Si alloys”, Acta Materialia, 
78, 245-253, 2014.

T. Saito, C. D. Marioara, S. J. Andersen, W. Lefebvre and R. 
Holmestad, “Aberration-corrected HAADF-STEM investiga-
tions of precipitate structures in Al-Mg-Si alloys with low 
Cu additions”, Philosophical Magazine, 94, 520-531, 2014.

T. Saito, C. D. Marioara, J. Røyset and R. Holmestad, “Influ-
ence of low Cu addition on quench sensitivity in Al-Mg-Si 
alloys”, Advanced Materials Research, 922, 616-621, 2014.

T. Saito, C. D. Marioara, J. Røyset, K. Marthinsen and R. 
Holmestad, “The effects of quench rate and pre-deforma-
tion on precipitation hardening in Al-Mg-Si alloys with dif-
ferent Cu amounts”, Materials Science and Engineering A, 
609, 72-79, 2014.

T. Saito, S. Wenner, E. Osmundsen, C. D. Marioara, S. J. An-
dersen, J. Røyset, W. Lefebvre and R. Holmestad, “The ef-
fect of Zn on precipitation in Al-Mg-Si alloys”, Philosophical 
Magazine, 94, 2410-2425, 2014.

E. Senel, J. C. Walmsley, S. Diplas and K. Nisancioglu, 
“Liquid metal embrittlement of aluminium by segregation 
of trace element gallium”, Corrosion Science, 85, 167-173, 
2014.

G. Singh, P. A. Kumar, C. Lundgren, A. T. J. van Helvoort, 
R. Mathieu, E. Wahlström and W. R. Glomm, “Tunability in 
Crystallinity and Magnetic Properties of Core–Shell Fe Na-
noparticles”, Particle & Particle Systems Characterization, 
31, 1054-1059, 2014.

G. Singh, A. T. J. van Helvoort, S. Bandyopadhyay, S. Volden, 
J.-P. Andreassen and W. R. Glomm, “Synthesis of Au nanow-
ires with controlled morphological and structural charac-
teristics”, Applied Surface Science, 311, 780-788, 2014.

S. Suwarno, J. K. Solberg, J. P. Maehlen, B. Krogh and V. A. 
Yartys, “The effects of rapid solidification on microstruc-
ture and hydrogen sorption properties of binary BCC Ti-V 
alloys”, Journal of Alloys and Compounds, 582, 540-546, 
2014.

N. E. Tsakoumis, R. Dehghan-Niri, M. Rønning, J. C. Walms-
ley, Y. Borg, E. Rytter and A. Holmen, “X-ray absorption, 
X-ray diffraction and electron microscopy study of spent 
cobalt based catalyst in semi-commercial scale Fischer-
Tropsch synthesis”, Applied Catalysis A: General, 479, 59-
69, 2014.

S. Wenner, C. D. Marioara, Q. M. Ramasse, D. M. Kepapt-
soglou, F. S. Hage and R. Holmestad, “Atomic-resolution 
electron energy loss studies of precipitates in an Al-Mg-Si-
Cu-Ag alloy”, Scripta Materialia, 74, 92-95, 2014.

S. Wenner, K. Nishimura, K. Matsuda, T. Matsuzaki, D. Tomo-
no, F. L. Pratt, C. D. Marioara and R. Holmestad, “Clustering 
and Vacancy Behavior in High- and Low-Solute Al-Mg-Si Al-
loys”, Metallurgical and Materials Transactions A-Physical 
Metallurgy and Materials Science, 45A, 5777-5781, 2014.
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M. Zha, Y.-j. Li, R. Mathiesen, R. Bjørge and H. J. Roven, “Mi-
crostructure, hardness evolution and thermal stability of 
binary Al-7Mg alloy processed by ECAP with intermediate 
annealing”, Transactions of Nonferrous Metals Society of 
China, 24, 2301-2306, 2014.

M. Zha, Y. Li, R. H. Mathiesen, R. Bjørge and H. J. Roven, 
“Achieve high ductility and strength in an Al–Mg alloy by 
severe plastic deformation combined with inter-pass an-
nealing”, Materials Science and Engineering: A, 598, 141-
146, 2014.

Conference talks/posters/seminars/meetings  
(presenter underlined) 

P. I. Dahl, M. S. Thomassen, L. C. Colmenares, A. O. Barnett, 
S. Lomas, P. E. Vullum, H. Meli and T. Mokkelbost, “Flame 
Spray Pyrolysis of Electrode Materials for Energy Applica-
tions”, MRS 2014 Fall Meeting, Boston, U.S.A., 30 Novem-
ber - 5 December 2014. [Talk]

Q. Du, C. D. Marioara, J. Friis, E. Osmundsen and B. Hol-
medal, “Modelling precipitation of non-spherical and meta-
stable particles in multicomponent aluminium alloys”, 14th 
International Conference on Aluminium Alloys (ICAA14), 
Trondheim, Norway, 15-19 June 2014. [Poster]

M. Erlbeck, V. T. Fauske and A. T. J. van Helvoort, “Gra-
phene and nanowires characterization challenges - probing 
the electronic characteristics of nanowires”, Webinar Imina 
Technologies, [Internet], 24 September 2014. [Webinar]

V. T. Fauske, M. Erlbeck, D. C. Kim, A. M. Munshi, D. L. 
Dheeraj, H. Weman, B. O. Fimland and A. T. J. van Helvoort, 
“In-situ electronic probing of nanostructures in a FIB”, Na-
nolab 10th Anniversary, Trondheim, Norway, 10-11 Novem-
ber 2014. [Talk]

J. Friis, O. M. Løvvik, J. C. Walmsley and O. Lunder, “Ab ini-
tio modelling of tin and lead segregation at the oxide-metal 
interface in aluminium”, 14th International Conference on 
Aluminium Alloys (ICAA14), Trondheim, Norway, 15-19 June 
2014. [Poster]

Y. Gan, J. C. Walmsley, R. Holmestad, T. Peters and M. S. 
Stange, “TEM characterization of H

2
-seclective Pd-based 

membranes”, 18th International Microscopy Congress (IMC), 
Prague, Czech Republic, 7-12 September 2014. [Talk]

I. Hallsteinsen, E. Folven, J. Grepstad, R. Holmestad, M. K. 
Nord, T. Tybell, P. E. Vullum, F. K. Olsen, Y. Takamura and E. 
Christiansen, “Magnetic properties and exchange mecha-
nisms in epitaxial (111)-oriented magnetic heterostruc-
tures”, Material Research Society - Spring meeting 2014, 
Tønsberg, Norway, 21-25 April 2014. [Talk]

A. T. J. van Helvoort, “III-V semiconductor nanowires: from 
synthesis to novel devices”, Disputas og foredrag ved Høg-
skolen i Buskerud Vestfold i Vestfold Innovation Park, Hort-
en, Norway, 30 April 2014. [Talk]

A. T. J. van Helvoort, “Probing electronic properties of na-
nowires”, Webinar Imina Technologies [Internet], 24 Sep-
tember 2014. [Webinar]

R. Holmestad, “HAADF-STEM studies of Ag-, Cu- and Zn-
containing precipitates in Al-Mg-Si alloys”, 18th Internation-
al Microscopy Congress (IMC), Prague, Czech Republic, 7-12 
September 2014. [Talk]

J. Huh, H. Yun, D. C. Kim, A. M. Munshi, D. L. Dheeraj, H. 
Kauko, A. T. J. van Helvoort, S. W. Lee, B. O. Fimland and 
H. Weman, “GaAsSb nanowire diodes based on self-induced 
compositional variation”, 8th Nanowire Growth Workshop 
(Nanowire2014), Eindhoven, Netherlands, 23-27 August 
2014. [Talk]

L. Jones, V. T. Fauske, K. E. MacArthur, A. T. J. van Helvoort 
and P. D. Nellist, “Visualising the Three-dimensional Mor-
phology and Surface Structure of Metallic Nanoparticles 
at Atomic Resolution by Automated HAADF STEM Atom 
Counting”, Microscopy & Microanalysis 2014, Hartford, 
USA, 2-8 August 2014. [Talk]

H. Kauko, T. Grieb, A. M. Munshi, K. Müller, A. Rosenauer, 
B. O. Fimland and A. T. J. van Helvoort, “The Outward Dif-
fusion of Sb during Nanowire Growth Studied by Quantita-
tive High-Angle Annular Dark Field Scanning Transmission 
Electron Microscopy”, Microscopy & Microanalysis 2014, 
Hartford, US, 4-7 August 2014. [Poster]

H. Kauko, T. Grieb, A. M. Munshi, K. Müller, H. Weman, A. Ro-
senauer, B.-O. Fimland and A. T. J. van Helvoort, “The out-
ward diffusion of Sb during growth of antimonide III-V na-
nowires”, 8th Nanowire Growth Workshop (Nanowire2014), 
Eindhoven, Netherlands, 23-27 August 2014. [Poster]

E. Kuznetsova and J. C. Walmsley, “Opaline silica as a 
weathering product in the cold climate”, 4th European Con-
ference on Permafrost, 17-21 June 2014. [Talk]
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E. A. Mørtsell, C. D. Marioara, J. Røyset and R. Holmestad, 
“The Effect of Cu, Ag and Ge on Strength and Precipitation 
in a Lean 6xxx Alloy”, 18th International Microscopy Con-
gress (IMC), Prague, Czech Republic, 7-12 September 2014. 
[Talk]

A. M. Munshi, D. Dasa Lakshmi Narayana, V. T. Fauske, J. 
F. Reinertsen, L. Ahtapodov, K. D. Lee, B. Heidari, A. T. J. 
van Helvoort, B.-O. Fimland and H. Weman, “Position con-
trolled GaAs nanowires on 2-inch Si wafers using nano-
imprint lithography”, MRS Spring Meeting, San Francisco, 
U.S.A., 21-25 April 2014. [Talk]

A. M. Munshi, D. Dasa Lakshmi Narayana, V. T. Fauske, D. 
Ren, A. T. J. van Helvoort, B.-O. Fimland and H. Weman, 
“Limitations of self-catalytic growth in controlling the di-
ameter of GaAs nanowires on Si substrates”, 8th Nanowire 
Growth Workshop (Nanowire2014), Eindhoven, Nether-
lands, 25-29 August 2014. [Talk]
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