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@ Minit = 13 ~100 M., Zinit = 0.0001 ~ 0.02
=) ERNGEDES, EDESE
) [BEELFICHE SN /2E DCNOKE K
® SN 2007bi (Type Ic) Dprogenitor

® Minic > 100 M@, Zinit = 0.004D E D EALEHE
) SRR EDE=, EDELE, WO star?
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® Core collapse X TDE(LETE
® Rotating star model D 1E Rk
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o8 £1E1L T 7)1 (Saio, Nomoto, and Kato 1988% #:35)

IKRIRBED S IRFRIRFEIL T ET
B w 13,15,18,20,25,30,35, 40, 50,70, 100 M,

ER= w104, 0.001, 0.004, 0.01, 0.02

® n, H-BrD22ZENS R DRI Y NT—7
TRIVF—ERICHERY NT—7 ZFFE
® reaclib 2009 (Basel)
® 3-decay rates ms» LMO02, FFN, JAEA([X|5%20007% &

® Opacity m=» OPAL 1995, etc.
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® 8 2 &t T 7/ (Saio, Nomoto, and Kato 1988% }:25)
IKRIRBED S KRB T X T
BE w) 13,15, 18, 20,25, 30, 35, 40, 50, 70, 100 M,

ER= w104, 0.001, 0.004, 0.01, 0.02

® Mass loss rate

OB stars =» Vink et al. (2001)
o 7085

Red giant branch s de Jager et al. (1988)
o 705 (K77 % & BN

(e.g. Kudritzki and Puls 2000)

Wolf-Rayet stars = Nugis & Lamers (2000)
oC Z0.47
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KEBEEDEZLWIHES, €EEHEFTKOD S
Minit — 13 ~ 100 M@, Zlnlt — O 0001 0.02
O RRMABER TR DEDTELE

Minit, Zinit <D = = Wolf-Rayet stars

Minit, Zinit /)\D E2 ™ Red giant branch

®Mass lossic K ANHEE=

B Minit, Zinit <D £ TKRKE Dmass loss
Ex N Mwind ~ 89 M, (Mini = 100 M., 7Z =0.02)

® Initial mass function C¥331t U fowindfH A
12C, 4N, 7TONH=
m) 7> 001 CRBFAEDFES XD KEWVWIEENE




SN 2007bi

® SN 2007bi (Type Ic) P .
(Gal-Yam et al. 2009) I
2007 April 6.5ICFEE  _ ™|
M(56Ni) > 3 M, 2 Ll
Na, Mg, Ca, Fe spectra 1 |
‘ MCOl‘e ~ 100 M® 25 0 50 100 150 200 250 300 350

Time since explosion (d)

Pair-instability supernova model T 1%




SN 2007bi? progenitor

® host galaxy D metallicity

> 12+log(O/H)=8.15+0.15

(Young et al. 2010)
Z ~ 0.31 Z@

® Progenitor
CO core (H,He[E73& L)
(Moriya et al. 2010)
Pair-instability

absolute magnitude
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Exin ~7%x102 ergs M(°Ni) = 9.8 M,

Core collapse
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M>100 M.DE DE{LETE

® Z = 0.004, M > 100 M, massive star D 1,
® Wolf-Rayet star C (Omass loss rate
) RIE M (metallicity (R TEHE S ) K E L)
® Nugis and Lamers (2000)
) « 7047 (WN, WC: Z=23%

® Vink and Koter (2005)
) o Zinit?86 (WN)
o Zinit?35 - 066 (WC)
® Red giant C (Omass loss rate

=) metallicityIKF (K < oM SR 0

ProgenitorE £ D £ D YJEAE = & mass loss ratelC X4 9 5
RIFHEZFAND
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M>100 M.DE DE{LETE

o EDHHE =
= M, = 100, 140, 200 M,

® Mass loss rate
® OB stars m» Vink et al. (2001)
x (A) Z035 or (B) Z0-64 - 0.69
® Red giant branch = de Jager et al. (1988)
x (A) Z035 or (B) Z064 or (C) Z05
® Wolt-Rayet stars m» Nugis and Lamers (2000)
% (A) Zini®85, Zinit035 - 066 or (B) Z047

(OB, RGB, WR)= (B, B,A) for Case 1
= (B, B, B) for Case 2
= (A,A,A) for Case 3
= (A, C, B) for Case 4




Wolf-Rayet= D 7748

® Wolf-Rayet= md log1oTetr > 4.05 DD X;< 0.4

WNL =) X, > 105

WNE = X; < 105, Ny(N) > Ns(C)

WC = N,(C) > Ns(N), Ns(C+0) < Ns(He)
WO = N(C+0)> Ny(He)

from Meynet et al. (2009)
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M,; init / M®

® Wolf-Rayet star O mass loss rate(C 5% < (K17
=> Nugis and Lamers (2000)
< (B) Z047CWO star\iE{L, m» SN Ic progenitor

® SN 2007bi progenitor DJJEAE =
’ 100 M@ < Mlnlt < 140 M@
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SN 2007bi (Type Ic) Dprogenitor
D Zinic = 0.004, Minit > 100 M, D £ DEL Z AN S

CEDRREE LB
=) Wolf-Rayet = T Dmass loss ratel 53 < (K17

Mass loss rate X m=h M < 40 M,, WO stars
Mass loss rate X ms» M; > 40 M,, RGB, WNL, WC

® SN 2007bi® progenitor
= 100 M, < Minit < 140 M, D AIEENE
Core collapse explosion
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Core collapse X TDELETE
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Rotating star model D {E L
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Rotating star model D {E L
OCENNTVIVIL

GM pro® o 2n) g0 1 :
P == 3,,3 Pz(cosﬂ)f 2+22(m,) dro +5-£2r2sin%0

r(ro,0) = ro(1-AP2(cos0))

22ry3 S . B )R AL =3 =
A — 3GMP 2+n2(r0) T]Z(r()). E@Tﬁg %Eb\b/%iéi

Vp ——l’()3(1+—A2 A3)
Sp = dnre*(1+ ?Az)
rp = (%Vp)m’ m) rg CAZ KD S
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Rotating star model D {E L
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i: specific angular moment, v: turbulent viscosity
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