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Works on quantum magnetism



Of course I didn’t even know at the time what an engineer was. But I really 
liked drawing little machines, seeing how things worked.

When I was a kid, I never thought: “I’m gonna be a researcher” that’s for 
sure ; but I always liked the idea of being an engineer.



The f irst time I came to the lab, it was foggy and I ended up in the middle of nowhere. I remember thinking to myself : “Where am I? On the moon ?” At the time, 
I lived in Paris. To me, Orsay was at the end of the world ! And ten years ago, it really was the end of the world ! We were surrounded by cornf ields.



In solid-state physics, I liked the idea of dealing with real materials. Understanding materials that don’t need you to exist.



Installing a new setup is hard work, like really hard work. Sometimes you 
even need a crane to lift some of the heavy devices.

And there are some great moments, like when you receive 
a new experimental setup.



The f irst time we got an NMR signal, we printed the spectrum and displayed 
it in the lab.

The f irst time you turn everything on and it actually works, 
it’s spectacular.



The whole system had been kept at the right temperature for twenty-f ive 
years, and we lost the magnetic f ield in an hour. Still, it was pretty fun-
ny, because we expected it to happen, one day, but certainly not because of 
a pair of scissors !

Recently, we ruined a really old experimental setup. A PhD student let a 
pair of scissors get inside the main magnet… and it broke everything.



When we have a meeting to discuss data, it keeps going back and forth, until at one point, you realize : “Yes, I think we are onto something.” And it’s always 
like that : whatever the topic, there is always this moment when it clicks. It doesn’t mean you’ve understood everything, it’s more like the fog starts to dissipate 
and you begin to see things clearly.



As an experimenter, it’s always interesting to compare our work to the work of theoreticians, but it’s not always easy because we don’t really speak the 
same language. That situation is due to the fact that most of the time, experimental labs and theoretical labs are separated.



Being a teacher / researcher can be a bit schizophrenic. One day, you’re in your lab experimenting, the next, you’re in front of a class full of students. It 
requires different skills. It’s really not the same job. It’s like a phase transition : when you work as a researcher, you can feel lonely in your lab ; whereas 
when you teach, you open up, you have to communicate. That’s the nice part.



We often have to travel, to attend conferences or because our experiments require it. One of the scientif ic trips I remember most clearly was in Grenoble 
( not the most exotic city in the world ), to work on NMR spectroscopy with high performance machines. The rhythm was very intense. Usually, with MuSR, we have 
3 to 4 days, which is short, but if it doesn’t work, we still have time to work it out. That time, we only had 6 hours, in the middle of the night. you can imagine 
how stressful that was. Anyway, we had a great time.



We make stuff levitate, there’s always helium to play with, and at the end 
of the day, they go home with a balloon… So I guess we are trying to 
turn them into scientists! Anyway, it can’t be bad for them!

My kids are 5 and 8, the age when you’re the most curious about everything. 
I’m eager to see if they’ll choose a scientif ic career. They really like the 
lab, they f ind it fun. I guess it makes them fantasize.



What 
are you 
researching?



At really low temperatures, 
certain magnetic materials 
cannot stabilize and become 
“orderly.” They behave like 
some sort of magnetic fluid 
and are called “quantum spin 
liquids.” How and why? Those 
are the questions Fabrice is 
trying to answer.
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1 — Matter is made of atoms.

2 — Each atom contains 
electrons.

3 — Each electron carries a 
“spin,” which is a tiny magnet. 
That magnet has a north pole 
and a south pole, but it obeys 
the laws of quantum physics.
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1 — In matter, spins can 
interact.

2 — Sometimes, all the spins 
want to align: the material 
becomes a magnet.
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3 — Sometimes, the spins want 
to break the alignment.

4  — At really low temperature, 
a material based on these 
spins becomes “orderly,” but 
this time, all the spins are head 
to toe. The material is called 
“antiferromagnetic.”

5 — The spins can all be 
head to toe because they are 
arranged in a square.



If spins are put on a triangle 
rather than a square, they 
cannot be head to toe.

1 — We say that the spins are 
frustrated.

2 — Thanks to quantum physics, 
two spins of neighboring atoms 
can adopt some really strange 
behavior. For example, they 
can, in a sense, put themselves 
in both combinations of head 
to toe simultaneously.  When 
this happens, they must be 
represented differently.
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3 — Similarly, if the atoms form 
a Star of David, the spins are 
also frustrated.

4 — Fabrice makes measure-
ments on materials called “Ka-
gome,” which consist of several 
Stars of David put together. On 
this network, the spins refuse to 
become orderly and they remain 
dynamic. This state is called 
“quantum spin liquid.”

5 — Fabrice’s measurements 
seem to prove that the spins 
enter different quantum states 
at once, even close to absolute 
zero! The only question that 
remains is how…
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