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I succeeded to introduce Einstein Toolkit, which is an open-use code of Einstein
Equation Solver, although it does not solve the Einstein Equations so exactly. Independently, 1 developed
another Einstein Equation Solver using "Puncture Method”. 1 could develop the code successfully, and 1
could compare the quality of my code by solving same, simple test problems by my code and Einstein

Toolkit.



2
Barkov and Komissarov 2008, Nagataki
2009, 2011. 3 Nagataki
2013)




3
(e.0.
Shibata and Nakamura 1995,
Baumgarte and Shapiro 1999) 2005

Pretorius

Companelli et al. 2006, Baker et al.
2006

e.g.
Sekiguchi and Shibata 2011, Ott et al.
2011

Microphysics
Einstein Toolkit

Luca Baiotti

Einstein Toolkit

Einstein Toolkit

"Puncture

Einstein Toolkit



Einstein Toolkit

Refinement

Einstein Toolkit

Puncture

Adaptive Mesh

10

9

He, Hao-Ning; Kusenko, Alexander;
Nagataki, Shigehiro; Zhang, Bin-Bin;
Yang, Rui-Zhi; Fan, Yi-Zhong “Monte
Carlo Bayesian search for the
plausible source of the Telescope
Array hotspot” Physical Review D,
Volume 93, 2016, i1d.043011, DOI:
10.1103/PhysRevD.93.043011

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,
Volume 451, 2015, 3898-3908, DOI:
10.1093/mnras/stv1229

Ito, Hirotaka; Matsumoto, Jin;
Nagataki, Shigehiro;

Warren, Donald C.; Barkov, Maxim V.
“Photospheric Emission from
Collapsar dJets in 3D Relativistic
Hydrodynamics” The Astrophysical
Journal Letters, Volume 814, 2015,

article id. L29, DOI:
10.1088/2041-8205/814/2/1.29
Mao, Jirong; Ono, Masaomi;

Nagataki, Shigehiro;

Hashimoto, Masa-aki; Ito, Hirotaka;
Matsumoto, Jin; Dainotti, Maria G.;
Lee, Shiu-Hang “Matter Mixing in
Core-collapse  Supernova Ejecta:
Large Density Perturbations in the
Progenitor Star?” The Astrophysical
Journal, Volume 808, 2015, article id.
164,DOI:
10.1088/0004-637X/808/2/164

Ito, Hirotaka; Nagataki, Shigehiro;
Matsumoto, Jin; Lee, Shiu-Hang;
Tolstov, Alexey; Mao, Jirong;
Dainotti, Maria; Mizuta, Akira
“Spectral and Polarization Properties
of Photospheric Emission from
Stratified Jets” The Astrophysical
Journal Vol.789, 2014, 1d.159,
DOI: 10.1088/0004-637X/789/2/159
Slane, P.; Lee, S.-H.; Ellison, D. C.;




Patnaude, D. dJ.; Hughes, J. P.;
Eriksen, K. A.; Castro, D.;
Nagataki, S. “A CR-hydro-NEI Model
of the Structure and Broadband
Emission from Tycho's Supernova
Remnant” The Astrophysical Journal
Vol.783, 2014, id.33, DOI:
10.1088/0004-637X/783/1/33
Lee, Shiu-Hang;  Slane, Patrick O.;
Ellison, Donald C.;
Nagataki, Shigehiro;
Patnaude, Daniel J. “A
CR-hydro-NEI Model of
Multi-wavelength Emission from the
Vela Jr. Supernova Remnant (SNR
RX J0852.0-4622)” The Astrophysical
Journal Vol.767, 2013, 1d.20,
DOI: 10.1088/0004-637X/767/1/20
Ono, Masaomi; Nagataki, Shigehiro;
Ito, Hirotaka; Lee, Shiu-Hang; Mao,
Jirong; Hashimoto, Masa-aki;
Tolstov, Alexey, “Matter Mixing in
Aspherical Core-collapse
Supernovae: A Search for Possible
Conditions for Conveying 56Ni into
High Velocity Regions”The
Astrophysical Journal
Vol.773, 2013, 1id. 161, DOLI:
10.1088/0004-637X/773/2/161
Hirotaka Ito, Shgehiro Nagataki,
Masaomi Ono, Shiu-Hang Lee,
Jirong Mao, Shoichi Yamada, Pe’er
Asaf, Akira Mizuta, Seiji Harikae,

“Photospheric Emission From
Stratified Jets”The Astrophysical
Journal Vol.777, 2013,

62-78,DOI:10.1088/0004-637X/777/1/
62

15
Shigehiro Nagataki “GRB

Simulations” ,
Thinkshop Transient Bormio 2016 ,
Bormio, Italy, 21st January 2016.

S. Nagataki “Death of Massive Stars:
Supernovae & Gamma-Ray Bursts”
, Symposium:
New Generation Quantum Theory
-Particle Physics, Cosmology, and
Chemistry- Kyoto , Kyoto U., Kyoto,
Japan, 9th Mar. 2016.
Shigehiro Nagataki “GRB

Simulations” ,

Thinkshop Transient Bormio 2016 ,
Bormio, Italy, 21st January 2016.
Shigehiro Nagataki “Astrophysical

Big Bang Simulations” ,
PACIFIC 2015 , Moorea,
French Polynessia, 14 September
2015.
Shigehiro

Simulations as A Central Engine of

Nagataki “Collapsar

Gamma-Ray Bursts”
Marcel-Grossmann Meeting 14

Rome, Italy, 14 July 2015.

Shigehiro Nagataki “Astrophysical

Big Bangs: From Engine to

Remnants” ,
OMEG2015 , Beijing, China, 25

June 2015.

Shigehiro Nagataki, “Astrophysical

Big Bang and Neutrinos”, ,
International Workshop on

Neutrino Physics and Astrophysics

Istanbul, Turkey, 2015/03/17

2015/02/19
Shigehiro Nagataki, “Astrophysical

Big Bang: From Engine to Remnant”,
, PACIFIC2014
Moorea, French

2014/09/16

Shigehiro Nagataki, “R-Process
Nucleosynthesis in Astrophysical Big
Bang”, , Nuclear
Physics and  Astrophysics  of
Neutron-Star Mergers and
Supernovae, and the Origin of
R-Process Elements  Trento, Italy,
2014/09/08

Shigehiro Nagataki “Supernova and

Polynessia,

Nucleosynthesis” ,
The 13th CNS International
Summer School



2014/08/22-2014/08/23, Wako,

RIKEN.

Shigehiro Nagataki “Supernovae:

From Engine to Remnants” ,
10tk International

Conference on High Energy Density

Laboratory Astrophysics
2014/05/12-2014/05/16, Bordeaux,
France.

Shigehiro Nagataki “Challenge of
Astrophysical Big Bang Laboratory:
From Central Engine to Remnants”
, Supernovae and
Gamma-Ray Bursts 2013
2013/10/14-2013/11/15, Kyoto Univ.,
Kyoto, Japan.
Shigehiro Nagataki “Challenge to
Understand GRB Emission
Mechanism from the Engine”

, Future directions of
relativistic jets! Fermi and beyond
2013/08/31-2013/09/02,  Skokloster,
Sweden.

Shigehiro Nagataki “Collapsar
Simulations: Central Engine of Long
Gamma-Ray Bursts” ,
F.O.E Fifty-One-Erg
2013/05/13-2013/05/17, Raleigh, the
USA.
Shigehiro Nagataki “Relativistic Jet
Formation and Dynamics” ,
Multi-Scale Structure
Formation and Dynamics in Cosmic
Plasmas 2013 4 15 -2013 4
19 , Bern Switzerland

http://ww.riken. jp/research/labs/assoc
iate/astro big bang/

http://nagataki-lab.riken.jp/index_jp.h

tml
@
NAGATAKI Shigehiro
60359643
@
A

*

Maxim Barkov
Luca Baiotti
(TAKIWAKI Tomoya)
(ITO Hirotaka)
(MATSUMOTO Jin)
MIZUTA Akira
Maria Dainotti



