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On October 26, 2020, Mia Andersen defended her PhD called "2D 
and 3D quantitative TEM mapping of magnetic CoNi nanowires", 
supervised by Etienne Snoeck and Christophe Gatel, CEMES.

What was your student background 
before you arrived at CEMES?

I had finished a five-year degree of 
Master in Physics with teaching 
proficiency at the Norwegian University 
of Science and Technology (NTNU) in 
Trondheim, Norway, where I spent my 
fourth year as an ERASMUS student at 
Delft University of Technology. In my 
third year I took a Solid State Physics 
course that I enjoyed a lot. This lead me 
to spend my last two years specializing 
in Materials Science and 
Nanotechnology, and I ended up 
doing my master project in the TEM 
group at NTNU.

At the end of your studies, why did you 
want to start a PhD? 

My master project consisted on 
studying and comparing the crystal 
structure of semiconducting nanowires 
grown by different conditions using 
transmission electron microscopy (TEM) 
techniques, and correlate it with their 
measured lasing properties. I really 
enjoyed this project and working at the 
microscope, so I started looking for jobs 
where I could continue working using 
TEM. Most interesting and relevant jobs 
either were a PhD position or you 
needed to have a PhD. So I thought: I 
guess I’ll do a PhD!

In a few simple words, can you explain the subject of your work to us? 

My thesis work consisted of using different TEM-based techniques to perform a 
correlative study of magnetic nanowires, and to locally compare their magnetic 
configurations and properties to the composition and crystal structure of the same 
regions. The purpose of this was to learn more of what dictates the stabilizing of different 
magnetic configurations that perhaps can be used to make new spintronic devices 
and improve technologies like sensors and magnetic memory. For this I specialized in a 
technique called Electron Holography, where you can study the in-plane magnetic 
induction of your sample as well as the magnetic stray field surrounding it. In addition, I 
have worked on a protocol to perform in situ biasing experiments in the TEM at the 
CEMES while observing the magnetic configurations of the sample. 
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What have you discovered about the job of a 

researcher that you never suspected? 

I did not expect the social aspect to be as rich as it is. I 
thought of research of quite solitary work, and although 
much of it is, there is also a large community that both 
enjoy collaborating, exchanging ideas and advice, 
and social events. Before the restrictions due to COVID-
19, I went on several work travels to visit other groups in 
collaboration labs, to learn from them and to work 
together on projects, and I have gotten to know some 
really cool people from literally all over the world. Every 
time I visited a lab I got invited to join some of the local 
researchers in after work activities like playing football, 
volleyball, climbing, or having dinner or drinks. 
Conferences, schools and workshops also have various 
activities and social events integrated in the program 
that you can join if you want, in addition to getting to 
socialize with other people in your field and discover 
the hosting city. Even with all the travels and 
conferences in 2020 being either cancelled or moved 
online (Including conferences in Milwaukee and in 
Copenhagen), I still got to visit Paris, Toulon, Grenoble, 
Banyuls-sur-mer, Madrid, Zaragoza, Krakow, Villigen, 
Zurich, Berlin, Dresden, and Uppsala, on my work travels 
during the first two years of my PhD thesis.

What did you like about CEMES 
during these 3 years spent in this 
laboratory? 

Two things really stand out to me. 
The first is that I love how there 
are so many different techniques 
accessible in the laboratory and 
how you can be trained to use 
almost any machine that you 
need. This makes it possible to 
follow and perform many 

different parts of the experimental 
process first hand, and allow for 
great flexibility if you want to 
make changes. It also helps for 
understanding the limitations of 
your system or setup caused by, 
for example, the sample 
preparation. The second is a 
more social aspect. There is quite 
a large group of PhDs in the lab, 
and as of now, we are a quite 
diverse and fun group of young 

people. It has really made life in 
the lab extra enjoyable, and we 
have made friends and internal 
collaborators across the groups in 
the lab. It is nice to be able to 
discuss and support each other 
and share our experiences as 
beginners in academia.

We are talking about training through research: what skills did you acquire during your thesis 
that you think are particularly important?

I have acquired and improved a lot of different skills during my thesis, both technical and 
soft skills. On the technical aspect, I have been trained to use various machines and 
techniques for performing different experiments and preparing samples, as well as gaining a 
lot of theoretical knowledge about nanomagnetism and nanomaterials. While this indeed 
gave me new knowledge and extended my repertoire, I think the most important skills I 
learned were soft skills, like intercultural teamwork (collaborating with international 
colleagues), multitasking (juggling different experiments and sample preparation, paper 
and thesis writing, courses and events with the doctoral school, and conferences), creativity 
and flexibility (think, learn and adapt when experiments fail), communication (oral 
presentations, poster presentations, visual presentation, and writing). These soft skills will, in 
turn, help to more efficiently continue to learn and develop to gain further theoretical and 
technical knowledge.


