




An exemple of research

The world’s
most precise
clock is quantum

By shining an ultra-precise laser 
on strontium atoms, researchers 
have created the world’s most 
accurate atomic clock. The 
laser’s frequency is fine-tuned 
to make an electron in the 
strontium atom jump between 
its energy levels, and the clock is 
synchronized to this frequency. 
It then measures time to within a 
billionth of a billionth of a second.

« Clock with 8× 10-19 systematic uncertainty.» 
A. Aeppli et al., Phys. Rev. Lett. (2024)
Jun Ye team, NIST and the University of Colorado Boulder 
(USA)   @ Kyungtae Kim, JILA
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Here’s what an electron 
in a hydrogen atom
looks like2

While we can’t directly observe
an electron’s shape within an 
atom, scientists have indirectly 
mapped its presence in a 
hydrogen atom. 
The electron occupies a cloud-
like region around the nucleus, 
defined by its quantum wave 
function. 
The height of the image is less 
than one nanometer.

« Hydrogen Atoms under Magnification: Direct 
Observation of the Nodal Structure of Stark States» 
A. S. Stodolna et al, Phys. Rev. Lett.  (2013)
Marc Vrakking team, Max Planck Institute
Berlin (Germany)
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The largest 
Schrödinger’s
cat is a spring

This electronic component 
weighs 16 micrograms—just 
enough to be visible to the 
naked eye. By cooling it, a team 
successfully placed it in two 
states simultaneously: 
a spring both stretched 
and compressed, mirroring 
Schrödinger’s cat being both 
dead and alive.
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« Schrödinger cat states of a 16-microgram mechanical 
oscillator», M. Bild et al, Science (2023)
Yiwen Chu team, ETH Zurich (Switzerland)
@Matteo Fadel, ETH Zürich
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A massive molecule 
passes through
two slits at once

This 2000-atom molecule is 
the largest quantum object
ever measured in Young’s 
double-slit experiment. 
Scientists successfully made 
it pass through both slits 
simultaneously and observed it 
interfering with itself like a wave.
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« Quantum superposition of molecules beyond 25 kDa » 
Y. Fein et al, Nature Physics (2019)
Markus Arndt Team, University of Vienna (Austria)
@Yaakov Fein, University of Vienna
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Entangled particles
over 1,000 km apart

A satellite successfully sent 
entangled photons to opposite 
ends of China. 
The photons remained quantum-
linked across distances 
exceeding 1,000 km, enabling 
secure cryptographic key 
sharing for quantum-encrypted 
communication.
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« Entanglement-based secure quantum cryptography 
over 1,120 kilometer », Y. Juan et al., Nature (2020).
Jian-Wei Pan Team, University of Science and Technology 
of China, Hefei (China)  / @ C. Bickel - Science


