
Particules insensibles 
à l’interaction forte

S’assemblent en triplets
ou en paires 
quark-antiquark 
pour former 
les différentes particules
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These particles are insensitive 
to strong interaction.

The numerous subatomic 
particles are all made 
of quark triplets or 
of quark-antiquark pairs.

leptons

Fundamental
interactions

Universal attraction, 
planets, galaxies.

Graviton ?

Gravity

Radioactive decays.

Z0, W+, W-

Weak interaction

Electricity, magnetism,
atom and crystal cohesion, 
chemistry.

Photon

Electromagnetism

Proton and neutron cohesion.

gluon

Strong interaction 

quarks

To each particle, corresponds an antiparticle 

with quasi identical properties. The electric 

charge of an antiparticle is opposite 

to the one of  the corresponding particle.

 The 4 fundamental interactions 
 are all needed for the Sun (and all the stars) 
 to shine:

• Star formation caused by gravity;
• Nuclear fusion reactions caused 
 by weak and strong interactions;
• Light production: electromagnetic interaction.

The 4 particles of the first family are all present
in the Sun which sends an intense flux of photons 
and neutrinos to Earth.

Elementary 
components 
of matter There are particles associated 

to each fundamental interaction, 
allowing its propagation. 

1st family
Particles of the first family 
make up all ordinary matter 
(protons, neutrons, atoms,..)
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3rd family
Even more massive 
replica of the first family. 
The tau lepton is 3600 
times heavier than
the electron.
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tau
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tau neutrino
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2nd family
More massive & unstable 
replica of the first family. 
The muon is 200 times 
heavier than the electron. 
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muon

νμ
muon neutrino
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