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This electron microscope makes it

possible to observe the infinitely

small, down to the atoms!

For this, it uses electrons,

Indeed, quantum physics shows

that the electron behaves

like a wave. The microscope

exploits this property to obtain -

images in three dimensions ;
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atthe nanometer scale.

! This electronic circuit is a "quantum box".
It is so small that we can slip electrons
into it one by one, which makes it look like |
an atom.

It is used as a pixel for screens and
researchers are also using it to build the
quantum computer of the future.

Transistors are a kind of switch,
which let pass or block the current.
They are the basic building blocks of
all our our computers. | 1 9
Currently, a microprocessor can i 1 6 O 2 1 0
contain up to one hundred billion of - of |
them!
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MRI allows us to visualize the inside of the body. To do this, we enter a huge

+ electrical coil that creates a magnetic field.

This coil must first be be cocled to -269°C, to become superconducting and make
the current flow without any resistance!
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® EJ /a\ This is the electrical charge of an electron, 0
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This super thermos is filled with
liquid helium. At -269°C, it is the
coldest liquid in the world! In the
open air, it would evaporate
instantly.
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In 2021, physicists reached 0,000 000 000 038 K, the record for the lowest
temperature, by using lasers to slow the atoms down as much as possible. In
order not to be hindered by gravity, they made the measurement by dropping

their experiment from a 120 meter high tower!
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This is the temperature of absolute zero,
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in Celsius.
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The thermometers we all have at
home take the temperature by
measuring the expansion of a liquid
or the electrical resistance of a ?
solid.

This strange machine is a dilution
cryostat. Powered by liquid helium,

it can cool any material to only a G
few thousandths of a degree from |~
absolute zero. This is what is used

to make quantum computers. »
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'The GOCE satellite has measured the variations of gravity on the surface of the Earth
with unprecedented accuracy. Gravity varies because the Earth is not spherical, and

tlsc} because of mountains, oceans, basements, and even large buildings.

In this atomic fountain, atoms are used I

to measure gravity with an incredible

precision. To do this, they are excited
and the effect of gravity on their fall is

measured.
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Every smartphone , j
has an accelerometer 1Y
‘that measures m t '
acceleration and

and gravity. 1 m \
The smartphone m ‘
then knows if

‘it Is vertical

Lor horizontal.

" This detector is the most
accurate instrument in the world.
A laser travels along two arms
4 km long before interfering.

In 2015, it detected the passage
of a gravitational wave, a tiny
wave of gravity coming from the
depths of space!
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This is the acceleration due to the Earth's gravity
measured in Paris, in m/s?.
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In this experiment, laser beams are used to trap the atoms. This allows
researchers to manipulate them and make them float where they want. This
technique is used to build quantum computers, computers of a new kind.
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Light is composed of particles, the
photons. This Chinese satellite has
succeeded in sending two entangled
photons to two different points on
Earth. This means that when one of
the two photons was measured, its
properties instantly influenced those
of the other photon, 1000 km away!

The cameras in our smartphones use
CCD or CMOS sensors, which contain
tens of millions of pixels. Each pixel
transforms the photons of light into
electrons.

To reconstitute the colors, it is
covered with filters that select only
the green, blue or red.

At 100 billion frames per second, this camera is the fastest in the world.
For the first time, it has made it possible to film light moving forward!
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@ EJ A\ This is the speed of light
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It is the frequency at which
the Cesium atoms are excited, in Hertz.
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