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Ultra-High-Energy Cosmic-Ray Spectrum
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Astrophysical Cosmic-Ray Accelerators

Jo%e :lmagentars
b N Source candidates
I The most extreme objects!
10°G |- —
! FH&XBH
i MBHW106-9Msun
Q
'*E B 1G— -
= =
E Interplanetary FH ﬁgﬁﬁ%
Space "E;B Egre~10%"ergs
1].1. G— |
- — 1 FHREES
1km 10" km 1pc 1kpc 1Mpc B~1015G
Size I
Hillas condition E<e Br 3
“PBEEH (RRXIRILT) THRAENTERIE

r.;, ~ a few Mpc

(FLEXADISREY) BF



Auger ﬂ)féz?z

eUHECRA ATk JL B (D GZK-like features (PAO, PRL, 08)

3078

ENDIEEAHM (E>57EeV) (PAO, Science, 08)
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SEEANL—R (o < afew’ ) — (EXRIL—F .  BREADES)

AGNEMFEEH (PAO, Astropart. Phys., 08 etc.),

£R;A & M AERY (Kashti & Waxman, JCAP, 08, Ghisellini +, MNRAS, 08, Takami-+, 08)
eComposition(E k<M 570y (proton & light nuc. vs heavy nuc.)
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— neutron escape — lobe D15 T
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1. Anisotropy (small scale and large scale)

2. Correlation with the matter (normal/spiral galaxies or AGNs)
3. Composition (light or heavy)
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Auger Era: ng,Z~ 104 MpC'3 (e.g., Takami & Sato 08, Cuoco+ 08)
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o RN RV ERAIE#IZEZZELTUHECRDIGREZETE
(photomeson & 5% EZ &) (Yoshiguchi+ 03, Takami & Sato 07)

— Auger@DERIIZF B LELKIIZUHECR fluxiZ&F 5L TLVS
IN—RAFDOFEZFLEZHIPRE KM & Takami, ApJL, 690, L14 (2009)
0.1 Gpe™ yr ! < pp < (60-3000) Gpe ™ yr.
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KM & Takami, ApJL, 690, L14 (2009)

High Luminosity GRB 55 . - T
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(Waxman 95, Vietri 95) S 54| | )
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(KM, loka, Nagataki, & Nakamura 06 57 . | | i
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High Luminosity GRB

* High-luminosity GRB
Ey isc ~ 105254 ergs /\—RAFXETIEHRFUHECRE R 1%
(Waxman 95, Vietri 95, Milgrov & Usov 95)

* local universe TOAH U VR/N—XFDREEE(FEHEKX)
pre-Swift era — ~ 1 Gpc-3 yr
Swift era — 0.05-0.27 Gpc-3 yr' (fast evolution at z<1)
(e.g., Gueeta & Piran 07, Le & Dermer 07)

BEBEBDEEZ - EcS° ~ 105 ergsihiE, energeticsBIZEELLD

HHEERRN IS E
“$L7Big Aeon 2 < 0.1 NG Mpc'2 12 L4EIE
‘Prompt/ii5tfHIS CFER DD EZ1— )/ EHTHRHHD

— testable (e.g., KM & Nagataki 06, Asano, Inoue, & Meszaros, 08)




Giant AGN Flare

- tidal disruption or disk instabilitylZ&>T1045 yriZ1 HFEE
~ (1-10) day Tflareh#2Z 5MELN7ELY (Farrar & Gruzinov 08)
 local rate ~ 1023 Gpc3 yr', Flaring AGN 3 X103 Mpc-3

% :optical/x-rayDsurvey CH E TITEHE SN TLVELY
1. ROSAT survey < 109 L,.22 Mpc-3 for ¥V —X
2. bright AGN113{E 6 yrd)ﬁﬁiﬂ'l‘C*transientld:B%u'F
(~10 yrTactiveT&H S < 104-10-3Tconsistent)
3. tidal disruption search — >105 yrC1#i2E
4. FermiTO M5 hH(optimistic estimate)
~1 day time scale — ~ 30 L ;32 events/yr
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