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Young SNRs Middle-aged 

Theory: 
• Linear DSA: p=2 & δ=0,7 
• Non linear DSA: high 

energy hardening  

• Pevatrons 

Data: 
• Young: p= 2,3-2,4 

• Middle-aged: 2,6 < α < 3 
• No evidence of Pevatrons 
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 20000 yrs old 

 

 d= 3,1 kpc 

 

 Radio spectral index 

       α = 0,37 
 

 No thermal emission 

 

 Weak at TeV energies 

 

 Interaction with MCs 



Bremsstrahlung is excluded as dominant contribution 

assuming n= 𝟏𝟎𝟐
 and 𝑲𝒆𝒑~𝟏𝟎−𝟐

 B~𝟕𝟎𝝁𝑮 

Fermi-LAT 
(Abdo et al 2010) 
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AGILE 400-10000 MeV 

VLA contours and masers 
NANTEN2 CO 40-43 km/s 

(Yoshiike et al. 2013) 

VLA and AGILE contours 

𝒏𝒂𝒗 ~ 𝟐𝟎𝟎 𝒄𝒎−𝟑 



MC(35,1,-0,2) 

       M = 𝟐 ×  𝟏𝟎𝟒 𝑴𝒔 

𝒏𝒑~𝟏𝟎𝟎𝟎 𝒄𝒎−𝟑 

          R ~ 5.5 pc 
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𝒑 = 𝟑. 𝟐 
       𝑬𝒄 = 𝟕. 𝟓 𝑮𝒆𝑽 

𝒑𝟏 = 𝟐, 𝒑𝟐 = 𝟑. 𝟓 
     𝑬𝒃𝒓 = 𝟏𝟔 𝑮𝒆𝑽 
     𝑬𝒄 = 𝟑 𝑮𝒆𝑽 

𝒏 =  𝟑𝟎𝟎 𝒄𝒎−𝟑 

𝒏 =  𝟑𝟎𝟎 𝒄𝒎−𝟑 
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𝑭𝒑 𝑬 = 𝑲𝒑𝑬−𝒑𝒆−
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Equipartition 
(Castelletti et al. 2007) 

𝑼𝒎𝒊𝒏 = 𝟓, 𝟖 ×  𝟏𝟎𝟒𝟗 erg 

𝑩𝒎𝒊𝒏 =13 μG 

𝑩~ 𝟏𝟎𝟐μG >>𝑩𝒎𝒊𝒏 

𝑾𝒑 < 𝑼𝒎𝒊𝒏 

𝑾𝒑 > 𝑼𝒎𝒊𝒏 

Simple 

power-law 
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𝑭𝒆 𝑬 = 𝑲𝒆
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𝒑′𝟏 = 𝟏. 𝟕𝟒, 𝒑𝟐 = 𝟒. 𝟐 
     𝑬𝒃𝒓 = 𝟖. 𝟑 𝑮𝒆𝑽 
     𝑬𝒄 = 𝟑. 𝟓 𝑮𝒆𝑽 



30 GHz 44 GHz 70 GHz 



Low energy cut off: 

 

 * diffusion coefficient suppression (Gabici 2007) 

 

 

 

 High density: 

 

 * In all the middle-aged 

  SNRs  related to the 
  high magnetic field 
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n= 300 
n= 1000 
n= 2000 



High magnetic field: 

 

  * in the most of the SNRs  compression 
 

  * differences between young and old 

 

 

 Steepness: 

 

  * Alfvèn damping (Malkov 2011) ? 
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• W44 is one of the most important 

sources 

 

• New Fermi and AGILE data confirm the 

pion signature 

 

• NANTEN2  high density! 
 

• Modelling: high magnetic field and 

steepness 

 

• Confirmations and open issues.. 




