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The origin of cosmic ray protons 
 
Hadronic vs. leptonic (electron’s inverse Compton etc.) 
Hadronic p + p ⇒ π０ ⇒ 2g seems promising 
e.g., energy spectrum by  AGILE, Fermi, HESS etc. of W44 
 
Two young TeV g-ray SNRs, 1600-3000yrs, non-thermal X rays: 
    RXJ1713.7-3946, brightest HESS source 
    RXJ0852.0-4622 [Vela Jr.] 
 
If hadronic, target ISM protons correspond to g rays. 
If leptonic, non-thermal X rays correspond to g rays. 
 



TeV g-ray SNR  RXJ1713 
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Fukui et al. 2012, ApJ, 746, 82 



TeV g-Ray SNR RXJ1713 

ISM Proton Column Density Distributions 



TeV g-ray SNR RXJ1713 

ISM Proton and TeV g-ray Distributions 

g rays 
ISM protons 
good correspondence 
 
ISM protons 
as targets for cosmic 
ray protons 



TeV g-ray SNR RX J0852 
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TeV g-Ray SNR RX J0852 

ISM Proton Column Density Distributions 
                                             Fukui et al. 2012, in prep. 

Color: HI+2H2 

Contour : TeV g rays 



TeV g-ray SNR RX J0852 

ISM Proton and TeV g-ray Distributions 

g rays 
ISM protons 
good correspondence 
 
ISM protons 
as targets for cosmic 
ray protons 



g-ray spectrum of RX J1713 
Abdo et al. 2011 
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The hard spectrum is not 
unique to the leptonic 
scenario 
 
The hard spectrum is 
explained by energy 
dependent penetration 
of CR protons into  
dense molecular gas. 
 



Inoue, Yamazaki, Inutsuka, Fukui 2012, ApJ, 744, 71 
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