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Building the intution about charged 
CR propagation 

R about      30 kpc 
H about        2 kpc 
h about   0.15 kpc 
Average density n about 5 protons/cm3 

Primary sources located in the disk 
Diffusion due to magnetic field with 
     diffusion coeff. D 
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Except for electrons 
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Building the intution about charged 
CR propagation 

• Time scale to reach reach Halo limit and escape: 

 

 

• Time spent in the disk given a diffusion length L 

 

 

 

• Energy loss time scale (synchrotron & IC) 
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Building the intution about charged 
CR propagation 

• Effective diffusion length due to fragmentation: 

 

 

 

 

 

• Secondary to primary ratio 

– Kinetic energy per nucleon conserved in fragmentation 
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Geomagnetic shielding 
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Geomagnetic shielding 
vs position of the orbit 



THE AMS-02 EXPERIMENT 







AMS-02 detector 







5m x 4m x 3m 
7.5 Tons 
>300000 channels 





AMS ANALYSIS EXAMPLE: HELIUM 















For a give rigidity bin, this is the time the 
Orbit is in a position witha cutoff below the 
rigidity, times the “live time.” 























Explicit verification of the tracker on 
ground 



SOME AMS-02 RESULTS: NUCLEI 



He flux 



He flux 





He vs p fluxes 



SOME AMS-02 RESULTS: 
SECONDARY TO PRIMARY 



B/C ratio 



SOME AMS-02 RESULTS: 
ELECTRONS & POSITRONS 



Result 



e- + e+ flux 



CONCLUSIONS 



Conclusions 

Non uniform diffusion is clearly the case, even more after AMS-02 data. 
Problems with anti protons: there are too many (maybe a problem with x-section) 
Positrons /electrons additional source to be found: getting closer to the cutoff. 
High precission data beyond models precision now.  

PreAMS02 data 

Cream 
HEAO 



Thank you 


