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A Simple Scale-Up?
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Clusters as Sources of UHECRSs
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Keshet, Waxman, Loeb+ 2003

Cosmic Ray Acceleration Inoue & Aharonian 2005

Murase, Inoue & Nagataki 2008
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Diffusive Shock Acceleration
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Cosmic Ray Diffusion in Cluster B Fields
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Turbulent Magnetic Field in Massive Clusters

Cavaliere & Fusco-Femiano, A&A 49, 137 (1976)
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Interaction with ICM Baryons
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Particle Trajectory - 100 EeV
B. =10pG, M = 10'* M,
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Particle Trajectory - 10 EeV
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Particle Trajectory - 1 EeV
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Cosmic Ray Flux from Single Cluster

1056 .

E* dN/dE

1054 |
' mostly secondaries

1055 _

B. =40 uG, M = 10" Mg

|

Injection index 2.2

l

— inj
— P

— Primary |

- - analy

~ Change of spectrum due to magnetic confinement

|

mostly primaries

1
1

12

14

16 18
logEleV]

13

20

22



Neutrino Flux from Single Cluster

B. =40 uG, M = 10" M
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Cluster Mass Function
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The Integrated Cosmic Ray Flux from Clusters
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The Integrated Neutrino Flux from Clusters
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Consistency with Gamma-ray Limits
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Conclusions
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Pe 1.0 Cluster accretion shocks could significantly contribution

to both high-energy cosmic rays around the ankle and
TeV-PeV neutrinos detected by the IceCube Observatory.
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Particle Trajectory - 1 PeV
B. =10 uG, M = 10" M

Approximation for diffusion computation

Kotera & Lemoine 0706.1891
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