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FFERR O (3530) : Gamma-ray bursts (GRBs) are the brightest objects in the universe
and the most powerful cosmic accelerators. GRBs and related neutron stars are thought to
emit various particles other than photons. We theoretically calculate the features of
high-energy cosmic rays, high-energy gamma rays, neutrinos and gravitational waves
emitted by these sources, and lay the foundation for solving the mysteries of black holes
and jets from the GRB central engine and also expanding the energy frontier.

AT R AERR
(AL 1)
I EEE N
200 9% 4, 300, 000 1, 290, 000 5, 590, 000
201 0% 5, 300, 000 1, 590, 000 6, 890, 000
201 1% 5, 300, 000 1, 590, 000 6, 890, 000
201 2% 5, 300, 000 1, 590, 000 6, 890, 000
R

e 20, 200, 000 6, 060, 000 26, 260, 000

W EF - T B
BB OSF < #IE - WEESE, BRLF « PR - TR - TR
F—U—F:FHlwH ()

1. BRI LY O 5 2. W7EDOHBY
FH-HLIWBRBREARTHDI T o ~HA A2 TiE. GRB B ~fLst L &
— A2 MGRB)IZ, FHEBOMEETH D, DL IR T HEHRBTEONEHLNTL,

WEEN LIZ U O - B o nE g LHC X ki R CF ORI AR5 2 L
J-PARC ¢ [FlfE. GRB 12 &8 £ X pFEhi+ ZEWET D,
EAERTDODFHOBR 777 ) —E A
ed s, —H., RIEBHICIEIE E I E ki1 3. #rFED L
YRR DR RIUFENBEE LTS, H EOINEZEFAE. GRB 235 13T LISk
SEIERRITRHHENTHDIEETTH




Do MWENT-EEADEDFE EFROHEIET
RIS 720 . kiR E ST I E =
2— M) BIXOREFORE T2 EbAERS

b, o< —2 NOBHINSHLND
WBEIREA EET 5 LT, Zh b4k 1
W 2 BEmICE AT 5, 2 LT, Ihvn %
S F I FE R RICFOBM & el L

V., H-RFPSE2LTEVTHZ LT, GRB D
Lo oL —T

F 4 TIE 5,

4. HFFERE

(1) FHBEORJLE L TD GRB :

2009 412 PAMELA i E XN & T X )L ¥ —
(10-100GeV fEIk) DORBIFHAR (FEIZE
L) OmERRL L, BERNY—7 < H—
T D= RV — KR O TRREIC
o TWA, FaxILXGRB R/ —AR D
TRNFX—REEE 2, FHBRO AT L
WZH HbID E—7 OWEN S RIKOFHm N
WETE, KIKREICAERTHHLZ EERL
Too Fo, BEREER (NFrY) EFEED
HBEL, ZOET/LTIE 1006eV LLEIC B
FFREROBBIS bbb Z L &R
BT TR LTz, FOfh, BEOBEE LY —

PR TH D ATREME b AT TIRB L7z, £72,

BFTHBROBHNIC L >T, Ok HIcFH
BN HT AR D B2k T T o
D, FRZZE DT R —RIFHEEZRRD Z &
MNTEBHZLEEPDODTRLTZ, SHIT, ~Y
T LAFEEHRICONT Y, AT MVRBTF
WL Bl D LWy BENROhoT, Fix
IXTFHBP LR OE R RFRTIESNLD
VENHDHZ L 2O TREL, £ 95 ThHh
X, FHBEOLREN = XV —IKFTDH &
EHAGDENTER LB ZHATE S
ZEERLIE, £ U= DY
Ty MZEENRB L THEI NV T X
—HEENHD L EIR L, T~ RAA—A
N3 = RV X —FEHBRORRTH S ]
REMEZfERE L7,

(2) GRB 7% -

$RITIN TEE Z o 7= GRB A8 HT 2782 Bl
GRB 7% #5579, Fx 1L GRB D |\ = /L
X—A~7 hL (FFIC TeV T~ ZatHE
L. M EDOXIERENILSE D LWEko
RIFE TeV RKikE L THHI SN TV ATHE
PEAEIE LTz,

(3) GRB 6 DE = R /LX— T o~ i
GRB DFEIITBIT D GeV-TeV D E T R )LF —
H o< EHE L, K< s Tz
GRB DBHIARFMICHIREZ DI D Z & &R
L7z, PR EN D GeV-TeV it DOEIED Fermi

RTEIZ L - THAINT- GeV LBIETH 5 A HE
MWagim Uiz, 77, GeV T o~
5, GRB ZEZ 4V =y FOBEENFMELE
WZ@EWZ R anh, MEICRsTWD, &
ITC, HEAEEETT VLD LRI TLIYH
20D THE L=, —J5 T, GRB o L
ADERELEEZETLE, IV LEE
DELSTHBM AT T 5L L
Teo FTo. GeV T ~ON, Fiic/eM
B, DEVGRBDY =y MIEGENDE AU A
VEMN fine—tuning SN TW R ITHUE R 57
W EHID TR Lz, ZOMEEfRRT 5
72012, NUFURELEENTWVARLTYH
GRB ZiE Z 9 Z &N T DA ez s L,
ZOHAE, =a— ) I BRELLTRNWZ LI
A, Fr. Ho<BAA—Z R BIE GeV &
2 DIEFICEZ RN —DH < BB
HENTWDAREMERH D, mRLX—H
U EAD Z ENTEIIE, RN
— A bhOr—L Y RFICHREZMZ 5 Z
EMTE, F-. o< i—2A TR0
HREOZRXNLF—FTHI >TNDDOMN
EHDHIENTED, MR/ X—T o~
IR T = L a 7w (CTA) (2L -
TRRE DO BWBIMINREIC /2 D, £ Z T CTA
o THYy~HBAA—ZA MM ET RLXE
— WU 2BBBPTEX D0 E ) D ERFL
oo TORER, FREHE S OWBIHITX 5]
BN HDHZ EER LT, £, Vo~
S OB R IR A kD, BN Z & il
STWD AREMEZ R L=, IfEO N v~
IN—R Ng EOFIEDRRBE D,

(4) GRB O DI & R

GRB DR, 2 E DFEHI72PEE AY. GRB
D FF B 31T D B3 ORE = GRB D ikt
I Lo TR Z 2R L, 2L A
LI ENTEDHZHERLE, £72. GRB ©
R Tl EE O T v b 7 v —[F L A3
ZEEHEZILTWNDEEZLN TV, Fxi,
BRI ELE NS AE L, BEESHEIR SN D Z
LERLT,

(5) FH HAID GRB

Wy N—A NBRFEHERIOEN LA E
NaMEIDEWVHRIEIL, o< i—2A
FCETTFHEELSZDICEERMETSH
%, FHERYORINENEKRTH 5 Al ferE
BHY, Vv "BNBEEIENDINE D
MM D, Fx I TFHRYOPREDN
Ho~N—ANERITZENTEDZ
EEPDTORLTE, BT, FMER IR
ETLHHEENAENEZD Y =y ARG
el T, AhE & ZR X i D RTREME 2 B ER I
RL, Vv MRREEIWELRMEE L)
W L7, 70, FHERIOIENSH D GRB
DOEZ RS 7=, FFlC, BRI EER



WS L OWIRE DI S -9 GRB
IWRER A HD D Z & a D TRLT,

(6) GRB & E ik -

GRB [T HEEFMETEOAIRIZL > TAEL DA
RRIERS D, Fxld, EENGKT 5 L
N7y h7a—>0nNUFIZiEsh
D EEREMEIOR LT, EEREFREDOS
KIFENEOY—R L LTRbEITHY .,
Hx OFEFRIL, GRB OY = v hn3Fkx DM
ZRAWVWTWRSTH, BEAREE & HICERK
DS S D ATREME 2 R4 5, £,
GRB DR DM T b & D R i k1 2
ORI S S D EFRIZE - T, B
DR E SCHFHEEZHETE D Z & &R
L7,

5. FreREinLE
(BFgef . WIZes 838 R OB 724 1
X THR)

Udessam) (BF 25 1)
LN _RCERDH Y
@D Upper 1limit on the
gamma-ray background
Yoshiyuki Inoue and Kunihito Iloka
Physical Review D, vol. 86, 023003 [8p]
(2012) [arXiv:1206.2923]
http://adsabs. harvard. edu/abs/2012PhR
vD. . 86b30031

cosmological

@ The survival of nuclei in jets
associated with core—collapse
supernovae
Shunsaku  Horiuchi, Kohta  Murase,

Kunihito loka, and Peter Meszaros
The Astrophysical Journal, Volume 753,
69 [14p] (2012) [arXiv:1203.0296]
http://adsabs. harvard. edu/abs/2012ApJ
...753...69H

®Gamma-ray flare and absorption in Crab
Nebula: Lovely TeV-—PeV astrophysics

Kazunori Kohri, Yutaka Ohira, and
Kunihito Ioka
Monthly Notices of the Royal

Astronomical Society, 424, 2249-2254
(2012) [arXiv:1202.6439]
http://adsabs. harvard. edu/abs/2012MNR
AS. 424. 2249K

@ Prospects for Detecting Gamma—Ray
Bursts at Very High Energies with the
Cherenkov Telescope Array
Jun Kakuwa, Kohta Murase, Kenji Toma,
Susumu Inoue, Ryo Yamazaki, and Kunihito
Loka
Monthly
Astronomical

Notices of the
Society, 425,

Royal
514-526

(2012) [arXiv:1112.5940]
http://adsabs. harvard. edu/abs/2012MNR
AS. 425. . 514K

® Population III Gamma—Ray Bursts and
Breakout Criteria for Accretion—Powered
Jets
Hiroki Nagakura
Kunihito Iloka,
The Astrophysical Journal, 754, 85 [21p]
(2012) [arXiv:1104.5691]
http://adsabs. harvard. edu/abs/2011arX
iv1104. 5691N

©® Escape of cosmic-ray electrons from
supernova remnants

Yudai Suwa, and

Yutaka Ohira, Ryo Yamazaki, Norita
Kawanaka, and Kunihito Ioka

Monthly Notices of the Royal
Astronomical Society, 427, 91-102

(2012) [arXiv:1106. 1810]
http://adsabs. harvard. edu/abs/2011arX
iv1106. 18100

(@ Design concepts for the Cherenkov
Telescope Array CTA: an advanced
facility for ground-based high—energy
gamma—ray astronomy
M. Actis, et al.,
Experimental Astronomy, 32,
(2011) [arXiv:1008. 3703]
http://adsabs. harvard. edu/abs/2011ExA
....32..193A

® Afterglow of a binary neutron star
merger
Masaru Shibata, Yudai Suwa, Kenta Kiuchi,
and Kunihito Ioka
The Astrophysical Journal Letters, 734,
L36 [5p] (2011) [arXiv:1105.3302],
http://adsabs. harvard. edu/abs/2011ApJ
... 734L.. 36S

® Population III.1 and III.2 Gamma—Ray
Bursts: Constraints on the Event Rate
for Future Radio and X-ray Surveys
Rafael S de Souza, Naoki Yoshida, and
Kunihito Iloka,
Astronomy and Astrophysics, 533, A32
[9p] (2011) [arXiv:1105.2395],
http://adsabs. harvard. edu/abs/2011A%2
6A. ..533A..32D

Magnetar Asteroseismology with
Long-Term Gravitational Waves
Kazumi Kashiyama and Kunihito Ioka,
Physical Review D, 83, 081302 [5p]
(2011) [arXiv:1102.4830],
http://adsabs. harvard. edu/abs/2011PhR
vD. . 83h1302K

1) Gamma—Ray Burst without Baryonic and
Magnetic Load?
Kunihito Ioka,

193-316

Yutaka Ohira, Norita



Kawakana, and Akira Mizuta,
Progress of Theoretical Physics, 126,
555-564 (2011) [arXiv:1103.5746],
http://adsabs. harvard. edu/abs/2011PTh
Ph. 126. . 5551

@Cosmic—ray Helium Hardening
Yutaka Ohira and Kunihito Ioka,
The Astrophysical Journal Letters, 729,
L13 [6p] (2011) [arXiv:1011.4405],
http://cdsads. u—strasbg. fr/abs/2011Ap
J...729L. . 130

@ TeV Electron Spectrum for Probing
Cosmic—ray Escape from a Supernova
Remnant
Norita Kawanaka, Kunihito Ioka, Yutaka
Ohira, and Kazumi Kashiyama,
The Astrophysical Journal, 729, 93 [7p]
(2011) [arXiv:1009. 1142],
http://cdsads. u—strasbg. fr/abs/2011Ap
J...729...93K

@White dwarf pulsars as possible cosmic
ray electron—positron factories
Kazumi Kashiyama, Kunihito Ioka, and
Norita Kawanaka,
Physical Review D, 83,
(2011) [arXiv:1009. 11411,
http://cdsads. u—strasbg. fr/abs/2011Ph
RvD. . 83b3002K

@®Can Gamma—ray Burst Jets Break Out the
First Stars?
Yudai Suwa and Kunihito Ioka,
The Astrophysical Journal, 726, 107 [7p]
(2011) [arXiv:1009.6001],
http://cdsads. u—strasbg. fr/abs/2011Ap
J...726..107S

@® Three-Dimensional Simulations of MHD
Turbulence Behind Relativistic Shock
Waves and Their Implications for GRBs
Tsuyoshi Inoue, Katsuaki Asano, and
Kunihito Iloka,
The Astrophysical Journal, 734, 77 [14p]
(2011) [arXiv:1011.6350],
http://adsabs. harvard. edu/abs/2011ApJ
... T734. .. 771

@Very High Lorentz Factor Fireballs and
Gamma—Ray Burst Spectra
Kunihito Iloka,
Progress of Theoretical Physics, 124,
667-710 (2010) [arXiv:1006.3073],
http://cdsads. u—strasbg. fr/abs/2010PT
hPh. 124. . 6671

@ Can We Probe the Lorentz Factor of
Gamma—-ray Bursts from GeV-TeV Spectra
Integrated Over Internal Shocks?
Junichi Aoi, Kohta Murase, Keitaro
Takahashi, Kunihito Ioka, and Shigehiro
Nagataki,

023002 [17p]

The Astrophysical Journal, 722, 440-451
(2010) [arXiv:0904. 4878],
http://cdsads. u—strasbg. fr/abs/2010Ap
J...722..440A

@9A Gamma-Ray Burst/Pulsar for Cosmic Ray
Positrons with a Dark Matter—Like
Spectrum
Kunihito Iloka,
Progress of Theoretical Physics, 123,
743-755 (2010) [arXiv:0812.4851]
http://cdsads. u—strasbg. fr/abs/2010PT
hPh. 123. . 7431

@)High—energy emission as a test of the
prior emission model for gamma—ray burst
afterglows
Kohta Murase, Kenji Toma, Ryo Yamazaki,
Shigehiro Nagataki, and Kunihito Ioka,
Monthly Notices of the Royal
Astronomical Society: Letters, 402,
L54-158 (2010) [arXiv:0910.0232],
http://adsabs. harvard. edu/abs/2010MNR
AS. 402L. . 54M

21. Is Cosmic Ray Electron Excess from
Pulsars Spiky or Smooth?: Continuous and
Multiple Electron/Positron Injections
Norita Kawanaka, Kunihito Ioka, and
Mihoko M. Nojiri,
The Astrophysical Journal, 710, 958-963
(2010) [arXiv:0903. 3782]
http://cdsads. u—strasbg. fr/abs/2010Ap
J...710..958K

22. Hypernova and Gamma—ray Burst Remnants
as TeV Unidentified Sources
Kunihito loka and Peter Meszaros
The Astrophysical Journal, 709,
1337-1342 (2010) [arXiv:0901.0744],
http://cdsads. u—strasbg. fr/abs/2010Ap
J...709. 13371

23. Is the PAMELA anomaly caused by
supernova explosions near the Earth?
Yutaka Fujita, Kazunori Kohri, Ryo
Yamazaki, and Kunihito loka,
Physical Review D, 80, 063003 [5p]
(2009) [arXiv:0903.5298]
http://cdsads. u—strasbg. fr/abs/2009Ph
RvD. . 80f3003F

24. Statistical Properties of Gamma—-Ray
Burst Polarization
Kenji Toma, Takanori Sakamoto, Bing
Zhang, Joanne E. Hill, Mark L. McConnell,
Peter F. Bloser, Ryo Yamazaki, Kunihito
Toka, and Takashi Nakamura,
The Astrophysical Journal, 698
1042-1053 (2009) [arXiv:0812.2483],
http://cdsads. u—strasbg. fr/abs/2009Ap
J...698.1042T

25. Time-Evolution of Peak Energy and



Luminosity Relation within Pulses for
GRB 061007: Probing Fireball Dynamics
Masanori Ohno, Kunihito loka, Kazutaka
Yamaoka, Makoto  Tashiro, Yasushi
Fukazawa, and Yujin E. Nakagawa,
Publications of the Astronomical
Society of Japan, 61, 201-211 (2009)
[arXiv:0812. 3737],

http://cdsads. u—strasbg. fr/abs/2009PA
SJ...61..2010

(FaR) 47 1)

Oz TCosmic Ray Helium Hardening]
B £33 TeV Particle Astrophysics
2012,

Mumbai, India, 12/10-14, 2012

@z TGamma—Ray Burst Breakouts|
EPR2# 13th Marcel Grossmann Meeting
Stockholm, Sweden, 7/1-7, 2012

@ Fek1H TGRB Breakouts)

[EFS£<# Gamma—Ray Bursts in the Era of
Rapid Follow
Liverpool, UK, 6/18-22, 2012

@O HFEEE¥® 2 > — [Gamma—-Ray Bursts,
Cosmic—Ray Origins, & Plasma Physics]
Oxford, UK, 6/15, 2012

® 8 5 #% 8 T Gamma—Ray Burst without
Baryonic and Magnetic Load?]

B2 2 3% Gamma Ray Bursts, their
progenitors and the role of thermal
emission

Les Houches (France), 10/2-7, 2011

® B 15z [ Population III Gamma—Ray
Burst |
R 2= 5% Gamma Ray Bursts, their
progenitors and the role of thermal
emission
Les Houches (France), 10/2-7, 2011

O HFEE® I 5 — [ Gamma—Ray Burst
without Baryon Load?

Hebrew University, Israel, 6/12, 2011

O fFz%7E TeV Electron and Helium for
probing Galactic Accelerators]

[E R4 Multi-Messenger Astronomy of
Cosmic Rays,
KIAA, Beijing, China, 4/11-14, 2011

OQHFERH B r X —FHYHE )

55 23 [B] BER K SUFTFH B ERS S v v
AT L THRBIUERSEA & R - FHEY)
B,

THER R P B B ZE P, 12/20-22,
2010

WFEFF#E [Gamma—Ray Burst (GRB) Science
with LST]

[EBR<3% CTA LST Workshop Meeting,
Cosener’ s House, Abington (UK), 11/7,
2010

OB F5e4 TGravitational wave and high
energy phenomena]
E P2 The 20th Workshop on General
Relativity and Gravitation (JGRG20),
YITP Kyoto Univ., 9/21-25, 2010

Q¥ FFEE TMulti Messenger Astronomy |
B £ 3%  Symposium on Scientific
Utilization of JEM Kibo on International
Space Station (ISS),
Suzuki Umetaro Hall, Wako, RIKEN (Japan),
4/27-28, 2010

@ 47 75 # | [ Extreme Objects in the
Universe]
% 2
Symposium 2009,
WIFE E AT, 12/15-17, 2009

@ 5% [ Cosmic—Ray Positrons from
Astrophysical Sources: GRBs, Pulsars
and SNRs |
E B2 3 The FEnergetic Cosmos: from
Suzaku to Astro-H,
Otaru, 6/29-7/2, 2009

OB 3 [ Cosmic—Ray Positrons from
Astrophysical Sources: GRBs, Pulsars
and SNRs |
[EBR<35% GRB Physics,
KIAA, Peking University,
(China), 6/15-19, 2009

OGO  BAREE  FHR - THY
B, FRimtEi, FR T FEBREIEKS R
VURT YL [ F— w2 — LR
R K%, 9/10-13, 2009

OB 7 3 [ Cosmic—Ray Positrons from
Astrophysical Sources: GRBs, Pulsars
and SNRs |
[EBE£5% Physics of Relativistic Flows:
An observational view,
Nordita, Stockholm (Sweden),
2009

Sokendai International

Beijing

6/1-2,

(=) GF14h)

D7 =V = XTI B SRR L O
EOIREME

Frld 3% - PR - R

KA SKYLIGHT. 9 A&, 2012

(£ D)
==
http://research. kek. jp/people/ioka/inde
x. html

6. WFFEAHRE

() ez

Heffl FHA (I0KA KUNIHITO)

R SE [ F R B IE AN & = R L — Ik
PRRIFICRSAE « BRI TIR - REHFSRAT - W%
WF9eE 35 80402759



