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39 years old
Works on electrons in graphene



The f irst thing I remember about the Laboratory of Solid-State Physics ( LPS ) is the hill in the forest that I had to climb from the RER train station. Because I 
never imagined that a lab could be set up in the middle of the forest.



The work of theoreticians can be compared to some artistic methods, in the sense that our perception of physical phenomena goes straight to the point. The 
creativity of a physicist might not be that different from an artist’s.



Some theoreticians try to use a language that is really close to the experiment, and they believe that everybody can understand them, although it’s not 
always the case. Other theoreticians work on more abstract things and use a language that might be a little obscure for experimenters. 



People have the image of the scientist working alone in his lab ( especially in the case of a theoretician ), like some sort of secluded genius, but that 
actually never happens. In order to make progress, we need to discuss with friends and colleagues, and even if we don’t always work on the same subject, 
this kind of discussion is essential to unlock some ideas and of course, to feel less lonely.



I teach at the Polytechnic Institute, and I believe that in an ideal world, nobody could be a researcher without being also a teacher. We need to pass on 
knowledge ; we need to help students who want to learn. It sheds new light on our work, which I think is really important. But above all, I am a researcher, 
of course !



Sometimes, it’s easier to work at home, for instance. Theoreticians have the 
luxury of being able to do that.

It’s sometimes hard to focus on something at the lab, because there is 
always someone who is going to come and chat with you. When you really 
need to concentrate, don’t go to the lab!



Quand j’emmène ma f ille au travail, elle me voit parler, échanger avec les autres chercheurs, souvent autour de la machine a café. Elle ne comprend pas que 
ces échanges font parti du travail de chercheur. donc quand on lui demande ce que je fais elle dit « papa ne travaille pas, il boit du café et il discute ! »



What 
are you 
researching?



Why do electrons behave so 
weirdly in graphene? That is 
the question Mark Oliver is 
trying to answer.
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1 — In order to make graphene, 
you need charcoal.

2 — Charcoal, which is also 
called graphite, is made 
of layers of carbon atoms 
arranged in a honeycomb 
lattice.

3 — Physicists have recently 
been able to isolate one of 
these layers, thus creating 
graphene: a one-atom thick 
sheet of carbon.

Graphene
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1 — In conventional electronics 
(in a microprocessor, 
for instance), we use 
semiconductors.

2 — Representation of a 
simplified semiconductor.

3 — In order for conduction 
to exist, you have to make 
the electrons jump towards 
the top. It is hard because of 
the forbidden zone (“gap”) 
which means a semiconductor 
conducts electricity pretty 
poorly.

4 — In metal, conduction is 
easier because some electrons 
are already present in the 
upper zone of the conductor.

5 — In graphene, there is no 
gap, and no electrons in the 
upper zone either. It is hence 
neither a semiconductor nor a 
metal.
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Electron-free zone

Zone with a lot 
of electrons

Impulsion

Forbidden zone for the 
electrons (called “gap”)
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Electrons in 

graphene
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The cross shape is called a 
“Dirac cone.” This structure 
implies that the electrons 
behave weirdly.

1 — In a semiconductor or a 
metal, the electron has a mass 
and a speed.

2 — In graphene, the electrons 
behave as if they had no 
mass! Kind of like photons, the 
particles of light. Just like light, 
the electrons obey the laws of 
relativity.
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3 — Mark Oliver is interested in 
these relativistic movements. In 
order to show their existence, 
he tries to figure out what 
happens when he makes the 
electrons circulate in the 
graphene while applying a very 
high magnetic field.

4 — The electrons describe 
an orbit with very unique 
properties. This is called the 
relativistic “fractional quantum 
Hall effect.”
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