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The origin of cosmic ray protons

Hadronicvs.leptonic6 St SOUNRY Qa AYOISNES
Hadronicp+p+ -~ t 2gseems promising
e.g., energyspectrum by AGILE, Fermi, HESS etc. of W44

Two youngTeVg ray SNRs160063000yrs, northermal X rays:
RXJ1713-8946 brightest HESSource
RXJ085243622[Vela Jr.]

If hadronig, target ISM protons correspond tgrays.
If leptonic, non-thermal X rays correspond tgrays.
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TeVg ray SNR RXJ1713
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TeVgRay SNR RXJ1713
ISM Proton Column Density Distributions
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TeVgray SNR RXJ1713
ISM Proton andeV gray Distributions
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TeV gray SNR RX J0852
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TeVgRay SNR RX J0852

ISM Proton Column Density Distributions
Fukui et al. 2012, in prep.
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TeVgray SNR RX J0852
ISM Proton andeV gray Distributions
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as targets for cosmic
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gray spectrum of RX J1713

Abdoet al. 2011

The hard spectrum is not
- unique to theleptonic
scenario

The hard spectrum is
explained by energy
dependent penetration
of CR protons into
dense molecular gas.
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eddy generation/ /
B amplification

short-time variability
of X-rays

Inoue, Yamazakinutsukg Fukui 2012ApJ 744, 71



Suzaku X-rays (1-5 keV) and Molecular Clouds
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Color Image: Suzaku XIS 0+2+3 1-5 keV count map
Contours: *CO(J=2-1) integrated intensity (2) V,5:-181--81kms* (b) V,5:-81-18kms’
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RX J1713.7-3946 Azimuthal Plot (TeV gamma-rays and X-rays)
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Image: H.E.S.5. TeV gamma-rays (Aharcnian &t al. 2007)
Contours: Suzaky X-rays (1-5 keV)
Azirmuthal plot (Fukul et al. 2012 )
center- (L b) = (34734 deg., -0.52 deg.)
outer ring radius; semi-major 046 deg., sami-minor 0.42 deg
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RX J1713.7-3946 Radial Pro
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Image: Suzaku XIS 0+2+3 count map (1-3 keV, square root scale).
Contours: TeV gamma-rays (lowest; 20 smoothed counts, interval; 10 smoothed counts)

2012/4/24

- i; *EE-
........................ e A
Tan ] g iy "
Sl N R
e =z 3T £ LT 4,
14




2012/4/24

15



