
On December 8, 2020, Guillaume Noircler defended his PhD called
"Advanced characterization by Transmission Electron Microscopy of 
innovative materials for solar cells", supervised by de Patricia  De Cout 
(Total) and Bénédicte Warot-Fonrose (CEMES).

What was your student background 
before you arrived at CEMES?

I started my higher education studies 
with a common first year of health 
studies (PACES) in order to become 
physiotherapist, but the amount of 
things to memorize during this 
competition was not a type of study 
made for me. So I packed up my 
disappointment and shifted my focus 
to what I did best in high school, which 
is physics and chemistry. So I did a 
technical degree (DUT) in Physical 
Measurements in Metz where I 
discovered materials science. At the 
end of this DUT I applied to several 
engineering schools and I was 
accepted to an engineering in Rennes 
in a materials specialty. 

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

After my final engineer internship at 
STmicroelectronic in Grenoble, I 
realized that I really liked the 
characterization of materials, and 
more particularly the characterization 
by TEM. I wanted to know more about 
the latter one and having a taste for 
challenge, I applied for several CIFRE 
theses in this field. I wanted to continue 
with a CIFRE thesis because I had 
appreciated the concrete side of R&D 
projects in different companies. And to 
be completely honest, having to repay 
the bank loan for my engineering 
studies, the thesis had the advantage 
of giving me 3 years of financial 
stability.

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

During my thesis, I developed TEM characterization protocols for different solar cell 
process steps. The first step was the characterization of a silicon epitaxial layer grown at 
low temperature (<200°C). The second concerned the characterization of an 
amorphous passivation layer: hydrogenated silicon nitride and aluminum oxide. The 
complexity of these projects lay in the fact that these materials were very sensitive to 
the electron beam, that they contained a lot of impurities and that it was necessary to 
use several microscopy techniques (FIB, CTEM, HRTEM, STEM- HAADF, EELS).
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What have you discovered about the job of a 

researcher that you never suspected? 

One always expects to find such and such results, but in 
fact it almost never turns out as expected. The 
frustrations and disappointments are therefore very 
important but at the same time very formative because 
when we go beyond, we relativize more easily and we 
are satisfied with every little advance.

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

At CEMES, there is not an army of 
doctoral students and post-docs, 
so we can get to know each 
other very quickly and easily. In 
addition, everyone is very well 
installed (maximum 4 per office, 
in normal times…) and the 
campus is very pleasant: green 

spaces, barbecue, vegetable 
garden. And of course, the 
famous "Boule" which still 
fascinates me as much and 
which I am so proud to have 
shown to the public.

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

As I said, I worked on two separate projects, 

which leaded two bibliographic searches 
and therefore two different ways of 
producing results. I admit that the 
beginning was not very easy, I mixed the 
samples, the experiments ... This led me to 
develop a good organization to avoid all 
these errors. Managing these projects also 
allowed me to overcome my shyness and 
my lack of self-confidence by going to 
several researchers, post-doc or doctoral 
students whom I did not know, to work with 
them or to ask them for advice. In addition, 

writing my two scientific articles allowed me 
to develop scientific thinking, i.e. to always 
question myself, to never take a result for 
granted (everything can change 
overnight) and finally to write a (synthetic) 
story in relation to what already exists in the 
literature.

Any anecdote to tell us? 

The laughter and screams to release tension after 
7pm were omnipresent. You just had to say bad 
words like "ronchigram" or "partielle de Frank" and it 
was done ...

At the professional level, what do you 
plan to do from now on? 

Today, I want to do a career change 
in Occupational Therapy, not 
because I did not appreciate the 

world of research but because I have 
always dreamed of doing a job 
where I help others. I have no regrets 
about my career as an engineer-
doctor and I think that without these 
3 years which have also allowed me 
to come face to face with myself, I 
certainly would never have taken this 
direction. I would like to thank all the 
people I have worked with and who 
have allowed me to grow!


