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What remains unknown?
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What remains unknown?

Galactic Cosmic hays

But how far??
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Galactic - Extragalactic Transition
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What remains unknown?
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UHECR measurements -1. Spectrum

Abraham et al. 2010b, Kotera & Olinto 2011
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UHECR measurements - 2. Chemical Composition
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UHECR measurements - 2. Chemical Composition

Not confirmed by North

Auger: Light to Heavy Transition
Hemisphere telescopes

Auger Collaboration, PRL 104 (2010) 091101, ICRC 2011, arXiv:1107.4804
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E > 57 EeV

Indications of
Intermediate-scale
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anisotropy

Abbasi et al. 2014

Abreu et al. 20




Possible Candidates of UHECR Sources

. 1AU 1pc 1 kpc 1 Mpc
1013 : ] '
Neutron star
10~3—10—2 Mpc 3
1019 | ]
10° |- .
B (G)
109 .
Lower bound from Auger
(JCAPO5(2013)009) e
; ) - SNR
10 (0.06 — 5) x 10~¢ Mpc—3
-7 Mpec—3 . IGM
~ 10 I\Ipc shocks
10-10 — ! : ! . I ‘ 1
10° 107 1015 1020 1025
Hillas Diagram (1984)
updated Kotera & Olinto, 2011 R (cm)

14

§ - cluste




A tale of newborn pulsars

Blasi, Epstein & Olinto 2000

Arons 2003
KF, Kotera, Olinto 2012, 2013
.
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the stellar surface \
r_
| : Q°u \
f N<;./
Zec w’ \
Pulsar spins down due s J’
to electromagnetic e
radiation (neglect GW) Partlcles can be accelerated by the induced
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Monte-Carlo propagation e " 2=1, p="1 0305 0, —10*
hadron interactions simulated '
-with EPOS + CONEX
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Pulsar Distribution in a Galaxy

Iron, M=1 OMsoIor
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Integrated Extragalactic Pulsars
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What about their Galactic Counterparts?
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KASCADE coll. PRD 87, 081101(R) (2013)

Contribution from Galactic pulsars
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Galactic newborn pulsars can
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Neutrinos from Integrated Pulsar Sources
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Neutrinos from Integrated Pulsar Sources

KF, Kotera, Murase, Olinto, 1302.4482
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Conclusion ITT
Consistent with current detection upper limits;
Robustly tested with IC86-5 year and projected ARA-37 3 year operations.
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Neutrino
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log (E; ¢, [eV cm™?])

log (E; ¢, [eV cm™])

Neutrino from a local newborn pulsar

S 6

A
total
103%-10%7

1 05.75_ 1 06.25
1 0615_ 1 06.75

1 06.75_ 1 07_25
1 07.25_ 1 07.75

7 8

log (E, [GeV]

9

10

P=1 ms
E B=10"G
= D=5 Mpc

10%%°-10%"s v
10572107 v
107#-10"s v
total v,

Ty | L B e | L B B Ty L I B e [Ty

........

i

26

Pure Proton injection

Pure Fe injection

Insensible to injection
composition:
Fe~56P/26
CNO~28P/14



Neutrino from a local newborn pulsar
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B0531+21 Crab 1P 2 20 4 950 1 9.5
J0205+64 3C 58 1P 3.2 50 4 2400 1 3.2

J1846-03 Kes 75 Ib/c 19 30 48 1000 2.1 16.4
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Summary

Newborn pulsars contribute above
the knee and the ankle,
testable with cumulative neutrinos
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Estimation on Anisotropy

H=2 kpc, 1c=20 pc
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Anisotropy
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UHECR measurements -1. Spectrum

Abraham et al. 2010b, Kotera & Olinto 2011
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UHECR measurements - 2. Chemical Composition
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UHECR measurements - 2. Chemical Composition

Not confirmed by North

Auger: Light to Heavy Transition
Hemisphere telescopes

Auger Collaboration, PRL 104 (2010) 091101, ICRC 2011, arXiv:1107.4804
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