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Working Hypothesis on Pop |ll Stars

* M .~ 20—-100M..
— Core-Collapse Supernovae.

* M .~ 100 —300M,,.
— Pair-Instability Supernovae.

* M_ .~ 300—-1000M..
—Core-Collapse Supernovae.

A possibility of low mass stars (ZEHSAHERE).
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End products of single stars (w/o rotation)
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Hegar & Woosley 2002 (similar results by other researchers, e.g., Umeda-san)



M. .. vs Ex (Kinetic Energy)
‘NOTE: biased sample! ‘
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Explosion Geometry of CC-SNe
« Core-collapse (CC) SNe are NOT spherical in general.
KM, Kawabata+, 2008, Science, 319, 1220
REBREDDOEHDOE,

Spectra @ 1 year for 18 SNe
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SN&GRB/XRF Link [ e

“jj\/-‘?%i/{_XI\” = April 10,04
To date 4 examples. T

— Nearby weak (peculiar) E w ]
GRBI/XRF. S “"“‘* ) MJNWW _
3 SNe with a GRB.

SN 1998bw, 2156d] ]
SN 2006aj, 204 d J

— “hypernova” (large Vel.).
— E;>10, M _. ~40M,
1 SN with a XRF.
— E;~2, M_~25M,,,
— NS formation, not a BH?

« N-rich °8Ni detected.
KM+ 2006, ApJ, 658, L5
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KM 2006, ApJ, 644, 385; KM+ 2006, ApJ, 640, 854; 5 5
KM+ 2006, ApJ, 645, 1331; Tanaka, KM+ 2007, ApJ, 668, L19 (

et [Ol] 6300, 6363

GRB-SNe: Highly Jet-like explosmn’?
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Nucleosynthesis in “jet” CC-SNe

ERA T PEDIN:D
Zn, Co
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KM+ 2002, ApJ, 565, 405; KM & Nomoto, 2003, ApJ, 598, 1163;
REBIAD—EDMHLESE,; EkSADEE “Tracer” Particle Method
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I\/Ietal Poor Stars

From Maeda+ 2008
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Metallicity Effect?
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Stellar Rotation and Metallicity?

By courtesy of M. Limongi Yoon+ 2006
Increasing rotation > Rapid 012,
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Nugis & Lamers (2000) (NLOO)
Mass loss Myo = L0HH(LIL,)H29Y27Z0% M fyr
Langer (1989) (LA89)
M, = 107(M/M_)?5 M Iyr
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Pastorello+ 2007, Nat.

Dynamical Mass L0SS...  tominaga+ 2008
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Kinetic Energy (1 051ergs)
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Summary
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