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• Centenas de milhares de partículas geradas por raios cósmicos irão atingí-los durante esta palestra

Disclaimer



Secundários: 

• raios 𝜸, elétrons e pósitrons (e±),

• múons (m±), 

• hádrons: mésons (p±,p0,K±, …) e 
bárions (p, n, fragmentos de núcleos, ...),

• neutrinos: ne, nm, nt.

Primários:

• ~90% prótons (H),

• ~9%   partículas  (He),

• ~1%   outros núcleos (C, N, O, ... Fe), nêutrons (n), 
antiprótons (𝒑ഥ), raios 𝜸, elétrons e pósitrons (e±), 
neutrinos (n), ...

Raios cósmicos
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1 eV ≡ 1,602 ×  10ିଵଽJ
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1st knee
~ 3×1015 eV
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< GeV: campo geomagnético é um escudo 
contra as radiações solares





Anomalia do Atlântico Sul



prótons (< GeV)

Anomalia do Atlântico Sul



Nebulosa de Órion 
(remanescente de supernovas)

Raios cósmicos galácticos (GCRs)  
E< 1-10 PeV (PeVatrons)

Mecanismo de Fermi (1ª ordem):

ିఊ



Espalação:



Cloud formation GCRs



Lightning formation GCRs
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Efeitos biológicos das radiações









Raios cósmicos extragalácticos (EGCRs)  
E > 1 EeV



EGCRProp



EGCRProp

•Cosmic rays are charged particles, so they are
influenced by magnetic fields present in space,
and suffer a magnetic force:

Figure 4: Trajectory propagations of a photon, 
cosmic ray and neutrino. [3]



EGCRProp



Models for the Galactic Magnetic Field

Representation of the ASS (Left) and BSS (Right) models. The arrows represent the
magnetic field direction vectors, and their size indicates its intensity. The blue dot is at (-
8.5,0,0) kpc mark Earth’s position in the Milky Way.
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