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Cosmic Rays near the Earth

Micelotta (2003 ‒ Master Thesis)	
Bobik,…, Micelotta et al. 2005a, IJMPA	
Bobik,…, Micelotta et al. 2005b, Geophys. Mon.

 AMS-01

AMS-01
Large magnetic spectrometer

DANGER for	
ASTRONAUTS!!

Cosmic Rays trapped  
at altitude Space Station 
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Adapted from Micelotta et al. 2010b, A&A, 510, A37

vSHOCK ~ 600 km/s	

Temperature of gas:	
T ~ 5.8x106 K	
Thermal motion: E = 500 eV

Dust destruction in galaxies

Nc = 50

Electrons

Ions

τ0 =10 yr

Destroyed unless protected

PAHs (8 µm)

Shocked 
gasM82
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  NANOPARTICLE 	
+ UV photons

C104H80

  HOT	
giant cage

SHRINKING  	
down to C60	

STABLE

C2

C2

C2

~C74 C60

Micelotta et al. 2012, ApJ, 761, 35

NEW MECHANISM!Conventional routes DO NOT WORK ⟹

C60 formation in space
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Dust processing inside Cas A 

Inner layers Outer layers

Micelotta, Dwek & Slavin 2016, A&A, 590, A65

Red:	
Infrared, 	
Spitzer.	

!
!
!

Orange: 	
Optical, 	
Hubble.	

!
!
!

Blue-Green: 	
X-Rays, 	
Chandra.

Reverse	
shock

Only 8.7% of dust survives 
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What’s next?

Dust - magnetic fields - star-formation
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The one take-home message

There are NO sealed 
compartments in 

(astro)physics!


