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Construction of progenitor models for electron capture supernovae
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Electron capture supernovae (ECSNe) are considered to be the lightest supernovae

among the core-collapse SNe. In general stellar number increases for less massive stars. Therefore ECSNe s
hould be important for the study of SN light curves and the origin of elements. However they have not been
considered much in the study of these fields. One of the main reasons for this situation is that their pr
ogenitor models have rarely been calculated previously. This is because the physical processes during the
stellar evolution is quite different from more massive Fe-core forming stars, and are very complicated.

In this study we successfully calculated progenitor models for ECSNe with up-dated input physics after ab
out 30 years since the previous calculation. With applying these progenitor models for explosion simulatio
ns, we expect that our understanding about ECSNe will improve in near future.



Msun( )

Kitaura 2006

56N i

SN2008S SN1997D
SN1054

(1984)

O-Ne-Mg

Msun

"Evolution of Progenitors for Electron
Capture Supernovae"
The Astrophysical Journal, Volume
771, Issue 1, article id. 28, 13 pp. (2013)
30

Yoshida, T.; Okita, S.; . Type
Ic core-collapse supernova explosions
evolved from very massive stars Monthly
Notices of the Royal Astronomical
Society 438 2014, 3119-3127

DOI: 10.1093/mnras/stt2427

Takahashi, K.; Yoshida, T.; .
Evolution of Progenitors for Electro
Capture Supernovae The Astrophysical
Journal 771 2013 1id. 28, 13 pp

DOI: 10.1088/0004-637X/771/1/28

Nakazato, K.; Sumiyoshi, K.; Suzuki,
H.; Totani, T.; ; Yamada, S.
Supernova Neutrino Light Curves and
Spectra for Various Progenitor Stars:
From Core Collapse to Proto-neutron Star



Cooling The Astrophysical Journal
Supplement 205 2013 1id. 2, 17 pp

DOI: 10.1088/0067-0049/205/1/2
; Yoshida, T.; Takahashi, K.

Massive star evolution and
nucleosynthesis: Lower end of Fe
core-col lapse supernova progenitors and
remnant neutron star mass distribution
Progress of Theoretical and
Experimental Physics 2012 id.01A302

DOI: 10.1093/ptep/pts017
Sonoi, Takafumi; Vibrational
instability of Population 11l very
massive main-sequence stars due to the
€ -mechanism Monthly Notices of the
Royal Astronomical Society:Letters 421
2012, L34-L38
DOI: 10.1111/j.1745-3933.2011.01201.x
Fallest, D. W.; Nozawa, T.; Nomoto, K.;
; Maeda, K.; Kozasa, T.; Lazzati,
D. On the effects of microphysical grain
properties on the yields of carbonaceous
dust from Type Il supernovae Monthly
Notices of the Royal Astronomical
Society 418 2011, 571-582
DOI: 10.1111/j.1365-2966.2011.19506.x
Kobayashi, C.; lzutani, N.; Karakas, A.
I.; Yoshida, T.; Yong, D.;
Evolution of Fluorine in the Galaxy with
the v -process The Astrophysical
Journal 739 2011 id. L57, 4 pp.

DOI: 10.1088/2041-8205/739/2/L57
Kobayashi, C.; Karakas, A. 1_;
__ The evolution of isotope ratios in
the Milky Way Galaxy Monthly Notices of
the Royal Astronomical Society 414
2011, 3231-3250
DOI: 10.1111/j.1365-2966.2011.18621.x
Hirano, S.; ; Yoshida, N.
Evolution of Primordial Stars Powered by
Dark Matter Annihilation up to the
Main-sequence Stage The Astrophysical
Journal 736 2011 id. 58, 10 pp.

DOI: 10.1088/0004-637X/736/1/58
Nozawa, T.; Maeda, K.; Kozasa, T.;
Tanaka, M.; Nomoto, K.;
Formation of Dust in the Ejecta of Type
la Supernovae The Astrophysical Journal
736 2011 1id. 45, 13 pp.
DOI: 10.1088/0004-637X/736/1/45
Yamasawa, D.; Habe, A.; Kozasa, T.;
Nozawa, T.; Hirashita, H.; ;
Nomoto, K. The Role of Dust in the Early
Universe. 1. Protogalaxy Evolution The
Astrophysical Journal 735 2011 id. 44,

14 pp.

DO1:10.1088/0004-637X/735/1/44
Yoshida, T.; A progenitor for
the extremely luminous Type Ic supernova
2007bi  Monthly Notices of the Royal
Astronomical Society: Letters 412 2011
L78-L82
DO1:10.1111/j.1745-3933.2011.01008.x
Kuroda,T.;
Three-dimensional
Magnetohydrodynamical Simulations of
Gravitational Collapse of a 15 M sun Star
The Astrophysical Journal Supplement
191 2010 439-466
DO1:10.1088/0067-0049/191/2/439

2014
2014/03/19-22
2013 2013/09/10-12
; Evolution

of stars just below the critical mass for
iron core formation Death of Massive
Stars: Supernovae & Gamma-Ray Bursts,
IAU Symposium 279 2012/03/12-16

Mass and Metallicity Dependence of
Massive Star Evolution Formations of
Compact Objects: from the cradle to the
grave 2012/03/7-9

9-11Msun

2011/12/26-28

2010/05/31-06/01

On the progenitors of GRBs
Deciphering the Ancient Universe with
Gamma-Ray Bursts 2010/04/19-23



@
UMEDA, Hideyuki
HUR KT KRB 7 2 5okt - ez

@

®



