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Proton and Helium spectra (E<0.2PeV)

CREAM NUCLEON
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P+He spectrum (E~1PeV)
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P+He

spectrum (E>1PeV)
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Total CR spectrum (lceTop)
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Total CR spectrum gTaIe

TALE Energy spectrum (Any Ckov/Scin/Mixed)
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Total CR spectrum (Tunka-HiSCORE, Tunka-133)
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LOFAR(E=100PeV-300PeV)

Buitink et al. Nature 2016
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Helium fraction

a= (<Xproton> - Ximax ) / (<Xproton> = Xiron )

The cumulative X, ., distribution shows that
the total fraction of p+He at 100PeV is in the range [0.38,0.98]
at a 99% confidence level, with a best-fit value of 0.8.
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Summary of CR observations

There are some unexpected results and tensions.

CR He dominates at ~ 0.1PeV. (CREAM, NUCLEON)
The p+He spectrum breaks at ~ 1PeV < 3PeV. (ARGO-YBG)
The p+He spectrum does not fall off exponentially above 3PeV. (KASKADE+KASKADE-Grande)

Heavy CRs dominate over the CR p+He at ~ 100 PeV. (KASKADE+KASKADE-Grande)

The total CR spectrum breaks at 3PeV and 100PeV, and dips at 10PeV.
(IceTop, TALE, Tunka-133)

CR p+He dominates over heavy CRs at ~ 100PeV. (LOFAR)
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RXJ1713.7-3946

Abdalla+2017
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If y-rays are due to IC, we can measure Byoyn-

VFVgyn/VFVic ™~ 100 = By, ~ 30 NG

If y-rays are due to the pion decay, we can estimate E ;,a.

E,max ~ 0.008PeV > E, ... ~ 0.08 PeV
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1202 Abramowski+2016
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If y-rays are due to IC, we can measure Byoyn-

VFVgyn/VFvic™ 50 = Byown ~ 22 UG

If y-rays are due to the pion decay, we can estimate E ;,a.

E,max ~ 0.0035PeV > E, ..., ~ 0.035 PeV
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RX J0852.0-4622(Vela Junior)
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If y-rays are due to IC, we can measure Byoyn-

VFVsyn/VFV|c ~ 4> Bdown ~7 HG

If y-rays are due to the pion decay, we can estimate E ;,a.

E,max ~ 0.0055PeV > E, .., ~ 0.055 PeV
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Spectral index of radio synchrotron flux, f oy - ¢
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Reynolds et al., 2011, SSR a = (s-1)/2

60 dN/dExE-s

HEIKBETINE

40 DELHL ?

20

0.0 0.5 1.0
The standard DSA predicts s=2 (o =0.5)



BIHEREOH O IEOEHA

H.E.S.S. (2016) RX J1713.7-3946, E > 250 Gev  |BES

Abdalla et al. 2016

sed surface |

A /7’@0)7'575‘%5& ),
LA > TW3B

BERIMESELLTL
(Ohira & & Yamazaki 2017)

Region 3

HH H.E.S.S.

— = H.E.S.S. best-fit
Hadronic model

=-+= |[eptonic model

T o o

e XMM-Newton (PSF- convolved)

} 0.6 0.8
Radius (degrees)



