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THE FIRST THING | REMEMBER ABOUT THE LABORATORY OF SOLID-STATE PHYSICS (LPS) 1S THE HILL IN THE FOREST THAT I HAD TO CLIMB FROM THE RER TRAIN STATION. BECAUSE |
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. INORDER TO MAXE 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 IDERS AND OF COURSE, TO FEEL LESS LONELY.



| TEACH AT THE POLYTECHNIC INSTITUTE, AND | 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, | AM A RESEARCHER,
0F COURSE!



TS SOMETIMES HARD TO FOCUS ON SOMETHING AT THE LAB, BECAUSE THERE 1S SOMETIMES, IT°S EASIER TO WORK AT HOME, FOR INSTANCE. THEORETICIANS HAVE THE
ALWAYS SOMEONE WHO 1S GOING TO COME AND CHAT WITH YOU. WHEN YOU REALLY LUXURY OF BEING ABLE T0 DO THAT.
NEED TO CONCENTRATE, DON'T 60 TO THE LAB!



QUAND J'EMMENE MA FILLE AU TRAVAIL, ELLE ME VOIT PARLER, FCHANGER AVEC LES AUTRES CHERCHEURS, SOUVENT AUTOUR DE LA MACHINE A CAFE. ELLE NE COMPREND PAS QUE
CES ECHANGES FONT PARTI DU TRAVAIL DE CERCHEUR. DONC QUAND ON LUI DEMANDE CE QUE JE FRIS ELLE DIT «PAPA NE TRAVAILLE PAS, 1L BOIT DU CAFE ET IL DISCUTE 1>
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Why do electrons behave so
weirdly in graphene? That is
the question Mark Oliver is
trying to answer.

Graphene Electrons Quantum physics

Graphen®

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.
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1 — In conventional electronics
(in a microprocessor,

for instance), we use
semiconductors.

2 — Representation of a
simplified semiconductor.
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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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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.

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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A CREATION BY CHLOF PASSRVANT,
AS PART OF HER DSRA SCIENTIFIC [LLUSTRATION DESIGN DEGREE,

VITH THE COOPERATION OF JULIEN BOBROFF (UNIVERSITE PARIS-SUD, CNRS)
THIS WORK WAS CONDUCTED AT THE LABORATORY OF SOLID-STATE PHYSICS (LPS)
IN ORSAY, WITH FABRICE BERT, LORENE CHAMPIGNY, MARK-OLIVER GOERBIG.
| NOULD LIKE TO THANK THEM FOR TAKING PART IN THAT PROJECT.
TRANSLATION : PIERRE SzCZECINER
WE THANK [CAM-1ZCAM FOR THEIR FINANCIRL SUPPORT.
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