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1. Abstract

Our laboratory, Astrophysical Big Bang Laboratory, was established on 1st Apr. 2013. Our
group focuses on unveiling lots of mysteries surrounding astrophysical explosive phenomena
such as supernovae (SNe) and gamma-ray bursts (GRBs). SNe and GRBs are the most
powerful explosions in the universe, and yet very little are known about their explosion
mechanisms. These astrophysical big bangs continue to fascinate us with their unknown
physics and puzzling astronomical phenomena such as gravitational waves, r-process
nucleosynthesis, particle acceleration, high-energy gamma-rays/neutrinos, ultra-high energy
cosmic rays. Through our theoretical and computational approaches, we strive to reveal the
complete pictures of these violent explosions and provide the-state-of-the-art physical
interpretations for current, cutting-edge observations as well as useful predictions for future
observations by the next-generation astronomical observatories. We are more than passionate
to co-operate with researchers in RIKEN as well as all other interested groups in Japan and the
world, and together we would like to establish a Utopia in RIKEN for scientists.

Toward our goal, communications & collaborations with Nishina Center are crucial. The
state-of-the-art equation of state for dense matter and nuclear reaction data for various channels
can be provided by Nishina Center groups, which are essential to unveil the phenomena of SNe
and GRBs. Our group has joint meetings with Dr. Nakatsukasa’s group continuously since
FY2013. This year we invited more nuclear physicists to the joint meeting for further
communications. Our group has joined one of the Pioneering Projects, “Extreme precisions
to explore fundamental physics with exotic particles (Triple-E)” (GD: Dr. Yasunori
Yamazaki). This project definitely helps our group to enhance communications and
collaborations with Nishina Center, especially Dr. Uesaka’s group. We also believe that our
group can contribute especially to new science using RIBF facility as well as Nishina Center
through this project. Also, deep understanding for mathematical and computational physics can
be very important to solve fundamental, unsolved problems in astrophysics. Our group has

joined one of the Pioneering Projects, “Interdisciplinary Theoretical Science Research Group



(iTHES)” (GD: Dr. Tetsuo Hatsuda) from FY2014 to discover new science by enhancing
communications with researchers of nuclear physics, condensed matter, chemistry, and biology
in RIKEN. This should be also helpful to increase our group’s activity for astrophysics.
Shigehiro Nagataki, the Pl of our group, has been a leader of Interdisciplinary Mathematical
and Computational Collaboration Team of iTHES.

Super-computing is indispensable for unveiling the explosion mechanisms of SNe and GRBs.
Full-understanding of them is still not achieved even by using K-computer. We are planning to
achieve the complete understanding of the explosion mechanisms with the post-K computer.
For the purpose, we are developing a new code that should fit the supercomputing by post-K
computer. Dr. Tomoya Takiwaki who did numerical simulations of SNe by K-computer
supported by HPCI Strategic Program Field 5 “The origin of matter and the universe” joined
our group from 1% Aug. 2014, obtained lots of fruitful results on SNe and GRBs in our group,
and got a permanent position of Assistant Professor at National Astronomical Observatory of
Japan successfully on 1% Feb. 2016. We believe we can accelerate our project to unveil the
explosion mechanisms of SNe and GRBs together with him, and we will continue to encourage
excellent researchers of this field to join our group from all over the world, so that our group in
RIKEN will lead the world in this field.

As mentioned above, our group has already decided to lead the world in the field of
astrophysical big bang, including the explosion mechanisms. For the purpose, we are seeking
for top-ranked researchers in the world, encouraging them to join our group, and doing
the-state-of-the-art researches in this field. We are succeeding to have an international
laboratory composed of 8 Japanese including P1 and 7 foreigners (two from Russia, and one
from Italy, China, Hong-Kong, Thailand, and the USA), including Alumni who succeeded to
get their next positions such as a faculty position at Yunnan Observatory in China, appointed
assistant professor position at Kyushu Univ., JAXA International Top Young Fellow, Marie
Curie Fellow at Stanford University, postdoc position at Kavli IPMU of the University of
Tokyo, postdoc position at Yukawa Institute of Kyoto University, and an assistant professor
position at NAOJ. Among 7 foreign members, two joined us from Stanford Univ., and two
from Max Planck Institute. We are sure that we can establish a top-ranked lab. in the world and
achieve our goals & dreams in the near future leading the world.
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4. Achievements

(1) Press Release etc.

RIKEN Research Highlight:

Teraki, Y., Ito, H. & Nagataki, S

"Riding the pulsar wind: The particle
wind generated by spinning neutron
stars is driven by exotic electromagnetic
waves that push the particles to
relativistic speeds"

August 21, 2015
http://www.riken.jp/en/research/rikenres

earch/highlights/8084/

RIKEN Research Highlight:Physics
Mao, J., Ono, M. Nagataki, S,
Hashimoto, M., Ito, H., Matsumoto, J.,
Dainotti, M. G. & Lee, S.-H.

"How a star turns inside out:
Simulations of a supernova suggest that
density variations inside a star help
propel heavy elements from its core"
November 20, 2015
http://www.riken.jp/en/research/rikenres

earch/highlights/8136/

Tomohide Wada, Tomoya Takiwaki,
Shigehiro Nagataki “Google Cloud
Platform QFRICK Y. LA V508
%Z 200 f&=EL” 2015 € 11 A 30 H
http://[www.jsol.co.jp/release/2015/151130
.html

(2) Lectures

Shigehiro Nagataki “EH 57 : U ~#E
SN—=A RHLE P JUN R, 2015 4F
7TH1H-TH3BHA.

S. Nagataki “Explosion Mechanism of
Core-Collapse Supernovae” Lectures on
Neutrinos in Astrophysics, 6-9 October
2015, UNAM, Mexico

(3) Papers in Journals (Refereed)

Patnaude, D.J., Lee, S.-H., Slane, P.O,,
Badenes, C., Heger, A., Ellison, D.C.,
Nagataki, S. “Are  Models for
Core-collapse Progenitors

Consistent with the

Supernova
Properties of

Supernova Remnants?” Astrophysical


http://www.jsol.co.jp/release/2015/151130.html
http://www.jsol.co.jp/release/2015/151130.html

Journal, Volume 803, Issue 2, article 1id.
101, 7 pp. 04/2015.

Annop Wongwathanarat, Ewald Miller,
Hans-Thomas Janka “Three-dimensional
simulations of core-collapse supernovae:
from shock revival to shock breakout”,
Astronomy & Astrophysics Volume 577,
A48, 29 April 2015.

R. U. Abbasi et al. (TA Collaboration
including Nagataki, S., Ito, H.) “Study of
Ultra-High

composition using Telescope Array's

Energy  Cosmic  Ray
Middle Drum detector and surface array
in hybrid mode” Astroparticle Physics,
Volume 64, p. 49-62, 04/2015.

R. U. Abbasi et al. (TA Collaboration
including Nagataki, S., Ito, H.) “A
Northern Sky Survey for Point-like
Sources of EeV Neutral Particles with
the Telescope Array Experiment”
Astrophys. J. Volume 804, Issue 2,

p133-143, 05/2015.

Bosch-Ramon, V., Barkov, M., Perucho,
M. “Orbital evolution of colliding star
and pulsar winds in 2D and 3D: effects of
dimensionality, EoS, resolution, and grid
size” Astronomy & Astrophysics 577,
1d.A89, 05/2015.

Lee, S.-H.; Patnaude, D.J., Raymond,
J.C., Nagataki, S., Slane, P.O., Ellison,
D.C. “Modeling Bright gamma-Ray and

Radio Emission at Fast Cloud Shocks”
Volume 806,
Issue 1, article id. 71, 12 pp. 06/2015.

Astrophysical Journal,

Teraki, Y., Ito, H., Nagataki, S. “Particle
Acceleration in Superluminal Strong

Waves” Astrophys. J. 805, 138, 06/2015.

Ito, H., Kino, M., Kawakatsu, N., Orient,
M. “The Fate of Dead Radio-loud Active
Galactic Nuclei: A New Prediction of
Long-lived Shell Emission” Astrophys. J.
806, 241, 06/2015
Mao, J., Ono, M. Nagataki, S,
Hashimoto, M., Ito, H., Matsumoto, J.,
Maria, D., Lee, S.H. “Matter Mixing in
Core-collapse Supernova Ejecta: Large
Density Perturbations in the Progenitor
Star?” Astrophys. J. 808, 164, 08/2015.

Dainotti, M., Petrosian, V., Willingale, R.,
O'Brien, P., Ostrowski, M., Nagataki, S.
“Luminosity-time and
luminosity-luminosity correlations for
GRB prompt and afterglow plateau
emissions” Monthly Notices of the Royal
Astronomical Society (MNRAS), Volume
451, Issue 4, p.3898-3908, 08/2015.

R. U. Abbasi et al. (TA Collaboration
including Nagataki, S., Ito, H.) “The
hybrid energy spectrum of Telescope
Middle
surface array” Astroparticle
Volume 68, p. 27-44, 08/2015.

Array's Drum Detector and

Physics,



R. U. Abbasi et al. (TA Collaboration
Nagataki, S., Ito, H.)

“Measurement of the proton-air cross

including

section with Telescope Array's Middle
Drum detector and surface array in
hybrid mode” Physical Review D, Vo0l.92,
Issue 3,1d.032007 08/2015.

Utrobin Victor, Annop Wongwathanarat,
Janka, Miller Ewald
1987A:  neutrino-driven

explosions in three dimensions and light

Hans-Thomas
“Supernova
curves” Astronomy & Astrophysics

Volume 581, A40, 28 August 2015.

Tolstov, A., Blinnikov, S., Nagataki, S.,
Nomoto, K. “Shock Wave Structure in
Astrophysical Flows with an Account of
Photon Transfer” Astrophys. J. Volume
811, Issue 1, article id. 47, 09/2015.

Warren, D.C., Ellison, D.C., Bykov, A.M.,
Lee, S.H. “Electron and ion acceleration
in relativistic shocks with applications to
GRB MNRAS 452, 431,
09/2015.

afterglows”

Nishimura, N., Takiwaki, T., Thielemann,
F. “The r-process Nucleosynthesis in the
Jet-like

Magnetorotational

Various Explosions of
Core-collapse
Supernovae” Astrophys. J. Volume 810,

Issue 2, article 1d. 109, 09/2015.

Kiuchi, K., Sekiguchi, Y., Kyutoku, K.,
Shibata, M., Taniguchi, K., Wada, T.

“High resolution magnetohydrodynamic
simulation of black hole-neutron star
merger: Mass ejection and short gamma
ray bursts” Phys. Rev. D. Vo0l.92,
1d.064034, 09/2015.

Kawakatsu et al. (including Nagataki, S.
and Lee, S.H.) “Evidence for Thermal

X-Ray Line Emission from the
Synchrotron-dominated Supernova
Remnant RX J1713.7-3946”
Astrophysical dJournal, Volume 814,

Issue 1, article 1d. 29, 11/2015

Ito, H., Matsumoto, J., Nagataki, S.,
D.C, M.V.

“Photospheric Emission from Collapsar

Warren, Barkov,
Jets in 3D Relativistic Hydrodynamics”
Astrophysical J. Lett. 814, 1id.LL29

12/2015.

Hayama, K., Kuroda, T., Kotake, K.,
Takiwaki, T. “Coherent network analysis
from

of gravitational waves

three-dimensional core-collapse
supernova models” Physical Review D,

Volume 92, Issue 12, 1d.122001, 12/2015.

Nakamura, K., Takiwaki, T., Kuroda, T.,
Kotake, K.

axisymmetric

“Systematic features of
neutrino-driven
core-collapse supernova models in
multiple progenitors” Publications of the
Astronomical Society of Japan (PASJ)

Volume 67, Issue 6, 1d.10716, 12/2015.



IceCube

Collaboration,

Collaboration, Pirre Auger

Telescope Array
Collaboration (including Nagataki, S.,
Ito, H.) “Search for correlations between
IceCube

neutrino events and ultrahigh-energy

the arrival directions of
cosmic rays detected by the Pierre Auger
Observatory and the Telescope Array”
Journal of Cosmology and Astroparticle
Physics (JCAP), article id. 037, 01/2016.

Suwa, Y., Yamada, S., Takiwaki, T,
Kotake, K. “The Criterion of Supernova
Explosion Revisited: The Mass Accretion
History” Astrophys. J. Volume 816, Issue
1, article id. 43 01/2016

Fujita, H., Kawakatsu, N., Shlosman, 1.,
Ito, H. “The Young Radio Lobe of 3C 84:
Gas Density in the Central 10 Parsec”
MNRAS 455, 2289, 01/2016.

He, H., Kusenko, A., Nagataki, S., Zhang,
B.B., Yang, R.Z., Fan, Y.Z. “Monte Carlo
Bayesian search for the plausible source
of the Telescope Array hotspot” Physical
Review D, Volume 93, Issue 4, 1d.043011,
02/2016.

“The
object

Barkov, M.V.,, Bosch-Ramon, V.
origin of the
moving away from PSR B1259-63”
MNRAS 456, .1.64-1.68, 02/2016.

X-ray-emitting

Ellison, D.C., Warren, D., Bykov, A.

“Particle spectra and efficiency in

nonlinear relativistic shock acceleration -
survey of scattering models” MNRAS 456,
3090, 03/2016.

(4) Oral Presentations at International
Meetings (Invited Talks)

Maxim Barkov "Orbital evolution of

colliding star and pulsar winds in 2D and

3D" Variable

Sources, Heidelberg, Germany, 6t May

2015.

Galactic Gamma-ray

Shigehiro Nagataki “The Galactic Center
as an Active Source of VHE-CRs &
Neutrinos” The ISSI-BJ Meeting “New
Approach to Active Processes in Central
Regions of Galaxies” 5 dJune 2015,

ISSI-BJ, Beijing, China

Tomoya Takiwaki “How equation of state

affects explosions of core-collapse
supernovae” International Symposium
on "Physics and Astronomy of Neutron
Stars and Supernovae", NAOJ Mitaka,

Tokyo, Japan 22 June 2015.

Shigehiro Nagataki “Astrophysical Big
Bangs: From Engine to Remnants”
OMEG2015, Beijing, China, 25 June
2015.

Shigehiro Nagataki “3D Relativistic
Radiation-Hydro Simulation for
GRBs”
Marcel-Grossmann Meeting 14, Rome,

Italy, 16 July 2015.

Photospheric  Emission in



Shigehiro Nagataki “Astrophysical Big
PACIFIC 2015,
Polynessia, 14

Bang Simulations”
Moorea, French
September 2015.

Hirotaka Ito “Photospheric Emission
Model for Prompt Emission of GRBs”
PACIFIC 2015, French

Polynessia, 14 September 2015.

Moorea,

Barkov Maxim "Numerical simulations

of relativistic jets"  High-Energy
Phenomena in Relativistic Outflows V,

La Plata, Argentina, 6th October 2015.

Susumu Inoue “Probing the Universe
with Distant Radio Sources” Physics of
Cosmic Dawn and Reionization in the

SKA Era, Sesto, Italy 20 January 2016.

Shigehiro Nagataki “GRB Simulations”
Thinkshop Transient 2016,
Bormio, Italy, 21st January 2016.

Bormio

Susumu Inoue “AGN Physics: Questions,
Goals CTA LST
General Meeting, Muenchen, Germany

28 January 2016.

and Suggestions”

S. Nagataki “Death of Massive Stars:
Supernovae & Gamma-Ray Bursts”
Symposium: New Generation Quantum
Theory -Particle Physics, Cosmology, and

Chemistry- Kyoto, 9th Mar. 2016.

(5) Oral Presentations at International

Meetings (Contributed Talks):
Shin-ichiro

nucleosynthesis in

Fujimoto, “P-process
neutrino-driven,
aspherical supernova explosion of
massive stars” P-process workshop 2015:
status and outlook, Limassol, Cyprus

13 June 2015.

Susumu Inoue “Gamma-Ray Bursts:
Why should we care?” MAGIC
Collaboration Meeting, Zeuthen,

Germany 15 June 2015.

Fujimoto, Shin-ichiro “ucleosysthesis in
Asperical Supernovae of Pop. III Stars”
First stars, galaxies, and black holes -
Now and Then, Groningen, Netherlands
18 June 2015.

Shigehiro

Simulations as A Central Engine of

Nagataki “Collapsar

Gamma-Ray Bursts” Marcel-Grossmann

Meeting 14, Rome, Italy, 14 July 2015.

Tomoya Takiwaki “How supernova
simulations are affected by input
physics” MICRAZ2015, Stockholm,
Sweden 17 August 2015.

Shigehiro Nagataki “The Possible

Extragalactic Source of UHECRs at the
Telescope Array Hotspot” TeVPA-2015,
Kashiwa, Japan, 26 October 2015.

Susumu Inoue “Particle acceleration and

nonthermal emission from fast winds in



active TeVPA-2015,
Kashiwa, Japan, 26 October 2015.

galactic nuclei”

Susumu Inoue “Fast winds in active

galactic  nuclei as  sources  of
ultra-high-energy cosmic rays”
TeVPA-2015, Kashiwa, dJapan, 26
October 2015.

Maxim Barkov “Star-Jet Interactions
and Gamma-Ray Flares” TeVPA-2015,
Kashiwa, Japan, 26 October 2015.

Jin  Matsumoto “Comparison  of
divergence-free techniques in relativistic
magneto hydrodynamic simulations”
COMPUTING in PHYSICS, Valencia,

Spain 30 October 2015.

Shigehiro Nagataki “Astrophysical Big
Bangs: from SNe to SNRs”, 18th
Workshop Astrophysics,
Kreuth, Germany, 15 March 2016.

on Nuclear

Annop  Wongwatanarat  “Long-time
simulatons of CCSNe and development
code for

18th

Astrophysics,

of a new hydrodynamics
astrophysical simulations”,
Workshop

Kreuth, Germany, 18 March 2016.

on Nuclear

Fujimoto Shin-ichiro “Nucleosynthesis in
core collapse supernovae based on 2D
hydrodynamic simulations” 18th
Workshop

Kreuth, Germany, 19 March 2016.

on Nuclear Astrophysics,

(6) Oral
Meetings (Invited/Keynote Talks)

Presentations at Domestic

Rifg EE “NAN—hIAHhUTER
DHYHA TR NAIN—HZAHUTIC

BFAFHE=-a— MY /HA, MR, BX
18 May 2015.

Takiwaki
nuclear equation of state on supernova
explosion” NUMAZU WORKSHOP2015,

Tomoya “Dependence  of

Numazu, Shizuoka, Japan 1st
September 2015.
Hirotaka Ito “Photospheric emission

from GRB jets” RIKEN GRB Workshop
2015, RIKEN Wako, Saitama, Japan, 31
August 2015. (Best Oral Presentation)

Tomohide Wada “Global MHD simulation
for asymmetric magnetic reconnection”
RIKEN GRB Workshop 2015, RIKEN
Wako, Saitama, Japan, 31 August 2015.

Donald Shock
Acceleration of Ions & Electrons in the
Afterglow Phase of GRBs” RIKEN GRB
Workshop 2015, RIKEN Wako, Saitama,
Japan, 2nd September 2015.

Warren “Efficient

Susumu Inoue “High-Energy Emission
from GRBs: Challenges and Prospects”
GRB Workshop 2015, RIKEN Wako,
Saitama, Japan 2nd September 2015.

Tomoya Takiwaki “Asymmetric ejecta in

three dimensional simulations of



SNSNR15,
JAXA, Sagamihara, Kanagawa, Japan 9
November 2015.

core-collapse supernovae”

Annop Wongwathanarat “3D long-time
core-collapse simulations”,
SNSNR 2015: Workshop on Supernovae
and Their Remnants ~ The Elegant Last

Dance of Stars ~, JAXA, Sagamihara,

supernova

Kanagawa, Japan, 10 November 2015.

e EfF “HERZE A" JURD
a—L TESREZENMEC AL EHM
BE)l , BEHIAIE. B E. BX 28th
November 2015.

Takiwaki
Core-Collapse
Workshop on Neutron Stars, RIKEN
Wako, Saitama, Japan, 24 November
2015.

“Study of

Supernova Explosions”

Tomoya

Maxim Barkov “Gamma-Ray Compact
Star Binaries” Workshop on Neutron
Stars, RIKEN Wako, Saitama, Japan, 24
November 2015.

Tomohide Wada “Global MHD simulation
for asymmetric magnetic reconnection”
Workshop on Neutron Stars, RIKEN
Wako, Saitama, Japan, 24 November
2015.

BBt “Za—FU/E8AIICKD B
ERFAHD_XLOFER" FEZOEBHE
—a—brY/HES EWL. BX 6th

January 2016.

(7) Oral
Meetings (Contributed Talks)
Bt “‘SRTEHEETILNODOZ
a— kYRR TFHEOEBERZUVDLE
CHTRMFRFZMAERI 201558
HMES, ME. BA 15 May 2015.

Presentations at Domestic

ERAt ‘BHEIIRTETILIZE DL
Za—kYJEE" NAN—HZXFhHhY

FIZBHERFHE=-—a— Y /8B, #BF.
BA 18 May 2015.

WA “#Eximik HLLD 20— FORIR”
FEHESRE 75XV zalL—v3ay
YI—XU—)L, FEF. BK 4 August
2015.

WAL “AxBNC Iy FOEGIRE A S
THOR” 2015 FEXIAK MHD AR, 4
HE. BX 20 August 2015.

H L
Prospects” #RiAIEE(L L=AFH 2015 #

F. BAX 20159878

“21cm Forest: Challenges and

FH L “CTA transient factory: divergent
pointing 2 & HILRFREXRE Y —/1 D
B2 BAXXF®2015MFF%, B
FKRZE. #F 20155 9A9H

B BE “HEXmNEFENEFERED
EERE BAXXEL2015UFEE,
HEgKE., #F 20155 9H9H



HEH#
and CTA for Transient Observations”
SKA /LY — - BEXRK - EWG ERIHZR
£, WP, BAX 20154598 128

“Potential synergy between SKA

HEE “FEEIRAZOD ultra-fast outflow
CHETHFEBRMEEER - 7 THEK
57 BAPEZZUHASEE KiK. BX
201549 A 27H
Hirotaka Ito “Study of
photosphericemission from GRB jet
based on 3Dhydrodynamicalsimulation”,
HEAP2015, KEK, Tsukuba, Japan 6th
October 2015.

FHLEH#E
and multimessenger signals from fast
winds in AGN”
and evolution of AGN modeling in the
ASTRO-H era, EXR. BHA 22 October
2015.

“Nonthermal multiwavelength

Prospects, challenges

Tomoya Takiwaki “A new class of

rotational explosion in core-collapse
supernovae” QUCS2015, Nara, Japan

4th November 2015.

Fujimoto Shin-ichiro “Ti and Ni in a
neutrino-driven, aspherical supernova”
Workshop on Supernovae and Supernova
JAXA,
Kanagawa, Japan, 10 November 2015.

Remnants, Sagamihara,

HLE “SRERN—RAMEDRT—IL
woE BAMBRAMFERT -V >3

v 7, m#. BAR 18 November 2015.

kg EF “REXAKEVITNUHR
E:RRKEFKREE SIRILX—FH
MEBEHRIES 2015 BE. BAX 26
November 2015.

HLEE “BEIRILX—FELEESEMNME
W15 BIXRILX—FHEHYEZMES
2015 ;B;E. BA 26 November 2015.

Susumu Inoue “High-Energy Emission
and Cosmic Rays from AGN Wind
Feedback” CTA Japan meeting, Kashiwa,
Japan, 13 January 2016.

Maxim Barkov “Star-Jet Interactions
and Gamma-Ray Flares” CTA Japan
meeting, Kashiwa, Japan, 14 January
2016.

Donald Warren

shock acceleration in GRB afterglows”

“Nonlinear diffusive
CTA Japan meeting, Kashiwa, Japan, 14
January 2016.

WAR{Z “Rayleigh-Taylor &€ £ H 4B xt
WUy FTHERT AEH" BEILXX
BRXXYIal—arvriaoPzzy b E
B 27 EEA—H—XI—TFT 17, BN
M. BAX 28 January 2016.

HFHEE “Czyb-Tgq UK HIEOE
RICONWT” BB Y FORTE
AFIR, 8. BZA 16 February 2016.



BAE—B “EORRREEHEEXKICN
(7% NiLTi THREKR" FEEMEERD
EEMZES 23 February 2016.

WAR{Z “Rayleigh-Taylor A& E M H AE*t
W Ty FTHET H5H" HBAXX
Fx 2016 FHEFHR, KRR, BF, 15
March 2016.

HL#E “BEREBRN—RNTESZ/NYF
VEXUBEEMEDNRT—IILEERED
¥’ BARXESEZER, \XF. BF,
16 March 2016.

HEHE “EERER/N—RNTIESZNUL
VEXUBEEMEDNRT—IILEERED
T AAYEFEREZFFX WA BXK, 21
March 2016.

HE#E “AGNIs2F-Pzvb-BI
FILE—HE : Hitomi ~OEAF" BSFE
% 15 BARE TFHEAEROTIK & FE)
REERK, R, BX 26 March 2016.

(8) Outreach

R =, B Mt “WmarEa—
R THRATIBHFERFKOBFEAH=X
L7 B —iAR. BHL. BE. B
K 20154 A 18H

Eff ZEf “mavbFai—4THEBETS
BHEERODBHREAHN=XL" ILEEH
S, B, BE. BK 2015%6 A
12 B

(9) Seminar Talks (International)

Shigehiro Nagataki “Current Status and
Future Prospect of Astrophysical Big
Bang Lab.” Aspen Center for Physics,
Aspen, the USA, 21 July 2015.

Shigehiro “What are
Astrophysical Big Bangs & Astrophysical
Big Bang Laboratory?" UNAM, Mexico,
9th Oct. 2015.

Nagataki

Hirotaka Ito “Photospheric Emission
from Structured Jet” Astrophysics group
meeting, Columbia Univ. New York, the
USA, 4th February 2016.

(10) Seminar Talks (Domestic)

Rt Eff “IWMKEVMEREHRES
RERXRAKEYINHRENBIETHA
TR AMKZF, 2016 F 7R 2H.

“Close
Progenitors of gamma-ray bursts and
hypernovae”, Kavli IPMU, U. Tokyo,
Kashiwa, Japan, 22 October 2015.

Maxim Barkov Binary

(11) Poster Presentations at
International Meetings
Susumu Inoue “Cosmic ray acceleration
and nonthermal emission from ultra-fast
outflows in active galactic nuclei” 34th
International Cosmic Ray Conference,

Den Haag, Netherlands 30 July 2015.

(12) Poster Presentations at

Domestic Meetings
HLEE “EEERN—XTEIBEEY



B XVERATRK" F28HEHEL
RO L, KR, BA 23 December 2015.

(13) Meetings organized by our
group

GRB Workshop 2015: August

31-September 2nd 2015, RIKEN Wako,

Saitama, Japan:

http://nagataki-lab.riken.jp/seminar.htm

1

Particle Astrophysics and Cosmology
Including Fundamental Interactions
(PACIFIC) Moorea, French Polynessia
12-19 September 2015.
https://hepconf.physics.ucla.edu/pacific2
015/

SNSNR 2015, JAXA, Sagamihara,
Kanagawa, Japan 9-10 November 2015.
http://www.astro.isas.jaxa.jp/~slee/works
hops/SNSNR2015/Home.html

FERDEERHESW RS 2224
February 2016. EiIRXXE. =fE. BXE
http://[www.cns.s.u-tokyo.ac.jp/ukakuren/

ws/ws-22Feb2016.html

LEAP2016 (12th International
Conference on Low Energy Antiproton
Physics), Kanazawa, Japan, 6-11 March
2016. http:/1eap2016.riken.jp/



