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" neutrinos, dark matter & dark enefgy physics.




Whatwe know.

At the macroscopidevelX

& protons
+ 6 neutrons

Matter
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Carbon atom
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Fourfundamentalforces
-Gravity

-Electromagnetic

/

-Weaklnteraction



At the fundamentallevel

& protons
+ 6 neutrons

/ Elementaryparticle
@ electron Not elementaryparticles
@ protor ~ Constitutedby elementary
@ neutror particles quarks

Carbon atom

Electromagneticstrongandweakinteractionsare described
at the fundamentallevelby the Standard Modebf ParticlePhyisics

(SM).

Gravityevadesa unified picture. Onlymacroscopicescriptionprovidedby 9 A Y & tel&tivity, W ¢
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Neutrinosare almostmasslesparticleswith a verytiny probability of interaction
with the other particles

Theyare (almosf invisibles.

Howone candetectan @lmosy) invisible
particle?



Option 1;

Evenundetectableparticlescanindirectly affect
observablgphenomena



Example:Betalecay

| Betadecay decayof a nucleouswith the emissionof
N electrons

In aworld without neutrinosenergyconservatiorwould imply fixed
energyfor the emitted electrons approximatelygivenby the mass
differencebetweenthe originalandthe daughternucleous

HoweveX



Theenergyof the electronsis not
fixed. Thisis possible

only if there isanother (invisible)
decayproduct

AN



