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You will find the folding sheets and instructions in the middle
of the booklet. Just detach them from the book, and with
scissors and scotch tape or glue, you will find your way to
the quantum folding world. You will also find a quiz, which
you can fill out while reading the booklet. Answers can be
found on the web.
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Matter is made of billions of billions of very tiny particles:
electrons, neutrons, protons... These particles are invis-
ible and behave in a peculiar way, sometimes like clouds
or waves in the sea, other times like small balls. They are
known as “quantum?” patrticles.

In this booklet, with scissors and scotch tape, we invite
you to build yourself one electron, then a second one,
and at the end, the weirdest object in the quantum world:
a superconductor, a material able to levitate on magnets!
These models are not real electrons of course, but they
will help you get a better feeling for what is actually hap-
pening inside the matter around us.



Inside the atom
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This table is called “the Mendeleiev periodic ta-
ble of the elements”. It describes all the possible
atoms and their electrons. In yellow, for example,
the atoms have “s”, “p” and “d” electrons.
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When two atoms get close to each other,their
electrons can stick together and form a bond.



In a metal
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In solid matter, all atoms stick to each other
in an ordered pattern using their electrons
as the glue.
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At very low temperature, in a superconductor,
the electrons attract each other
and form a pair.
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In a superconductor, pairs of electrons move
together and no longer feel any resistance.
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What is a magnet? It is a material which creates a
magnetic field, a little bit like earth creates a mag-
netic field that makes a compass turn. This field
is invisible, but it really does exist: if you bring a
magnetic material such as a screwdriver or a nail
close to a magnet, it will stick to it, because it is
attracted by this magnetic field. You cannot see
it, so scientists usually draw lines to remember
where it is.

Now it’s your turn to play: Build these lines of
magnetic field around a magnet for yourself. In
the picture, the magnet is the small metallic rec-
tangle, and its north and south poles are on the
top and bottom of it. If you bring a compass close
to a true magnet, you will see its needle following
these lines!




levitating
magnet

When a magnet is brought close to a supercon-
ductor, it is repelled and begins to float above
it, in levitation! Two magnets will also repel each
other, but one of the magnets will quickly turn up-
side down and stick to the other one. Here with
a superconductor, it is different: the magnet does
not fall off but remains suspended above the su-
perconductor (see the video). Why? Because the
superconductor does not like the magnetic field
which tries to break up its electron pairs. It there-
fore pushes back the magnetic field lines of the
magnet, causing it to levitate.

Now it’s your turn to play: put your magnet with
its field lines on another object. See how the mag-
netic lines are deformed and how the magnet
seems to be levitating? This is actually what hap-
pens with a superconductor. This kind of levita-
tion allowed engineers to build the fastest train on
earth: the Maglev in Japan!
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