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MY WORK AND MOTIVATION

€ Nucleosynthesis of CC SNe
,and compare the SN yields with the observations.

s

Try to understand

Galactic Chemical Enrichment,
Stellars and SNe,

Or the environment in which they are.
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CONTENTS

1. Origin of Co and Zn - do we need HNe ?
(Izutani & Umeda 2010, ApJL)

2. Massive Star ccSN contribution to Chemical
Enrichment (Izutani, Kobayashi, et al. in prep.)

3. SN yields with Neutrino Processes

(Kobayashi, Izutani, Amanda, Yoshida, Yong, Umeda, 2011, ApJL)
—near future! My work in this group
(Izutani, Umeda, Yoshida, Kikuchi, Suzuki, Sumiyoshi...)

complete SN yields (for database:talk of Ishizuka-san) with neutrino processes

4. If | have time...Weak r-Process Star
(Izutani, Umeda, & Tominaga 2009, ApJ)


プレゼンター
プレゼンテーションのノート
Reference, SN (cc), Izutani, Kobayashimu inprep,  Izutani+09, Iuztnia and Konayashi+


' MODEL

| JOLC,

Progenitor
(the last moment of stellar evolutlon)

1D hydrodynamichls
and
Post-process
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(shock wave)
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プレゼンター
プレゼンテーションのノート
さらに進んだ図
Mixingのあとにhot-bubble
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MODEL(CONTINUED)

mixing-fallback model (RT, 2D-effect)
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1. Origin of Co and Zn - do we need HNe ?
(Izutani & Umeda 2010, ApJL)

2. Massive Star ccSN contribution to Chemical
Enrichment (Izutani, CK, et al. in prep.)

3. SN yields with Neutrino Processes
(Kobayashi, lzutani et al. 2011, ApJL)

4. If | have time...Weak r-Process Star
(Izutani, Umeda, & Tominaga 2009, ApJ)
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ORIGIN OF ZN AND CO
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5 Origin of Zn and Co:
] Whether it’s HNe or hot-bubble ?

] | show HNe are required to produce
: Zn and Co !

HiVe are.rpquired to * ..
produce
Zn and Co in EMP stars.
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Proton-rich hot-bubbles
Improve Zn BUT NOT Co !
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EL(CONTINUED)

mettrino
500 (km)

(Pruet+’06)

What is Hot-bubble ? :
Multi-dimensional phenomenon
Of the innermost region of SNe.

Include it

by changing Ye and entropy
In the wider range

Mimicking the 2D-simulation.

Add the hot-bubble matter
to the SN outer yields,
And calculate the total yields.
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(Izutani & Umeda ’10, ApJL)


プレゼンター
プレゼンテーションのノート
What is hot-bubble?
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CONCLUSION OF THE FIRST THEME

€4 HNe are the main origin of Zn and Co.
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3. SN yields with Neutrino Processes
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4. If | have time...Weak r-Process Star
(Izutani, Umeda, & Tominaga 2009, ApJ)
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3. SN yields with Neutrino Processes
(Kobayashi, lzutani et al. 2011, ApJL)

4. If | have time...Weak r-Process Star
(Izutani, Umeda, & Tominaga 2009, ApJ)




NEUTRINO MODEL

& neutrino reaction in SNe

Neutral current Charged current,

aazgz
A-af4+1-7 ./'

v+ (£,A) = (Z-z,A-a) +2+V Vet (£, A) = (Z-7+]1, A-a) + 2+ e
Ve+ (Z,A) = (Z-z-1, A-a) +9z + e*

az: p, n, O
Figure from Yoshida-san’s slides

@ Reaction rate

Target  Reference

n, p :Horowitz, C.J. (’02)

He4, C12 : Yoshida, T.+(’08)

Ni56 (neutral) : Suzuki, T.+(’09)

The others from C13 to Kr80: Hoffman & Woosley (°92)
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NEUTRINO MODEL

eneutrino flux 11 E 1 t—r/c

(1) =— - exp(—
%4(1) 6 47r* 3.15T, 7, P(

Vi veurT, veur

)O(t—r/c

14

total neutrino energy : Ev, neutrino irradiation time :
(Ev= 0, 3eb53, 9e53 ergs)

#neutrino energy spectra
Fermi distribution 7 = # /KT, =0
(KT,KT_ KT, ) =(4,46) (MeV)

VUT
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RESULT= SN YIELDS

25Msun, z= 0, E = 1e51 ergs
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RESULT= SN YIELDS

25Msun, z=0.02 , E = 1e31 ergs
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RESULT= GC

Neutrlno reactlon to Ne20

L -

E

_Maybe neutrino react

- K

— — I process

SN+HN+SNla+AGB {1

-1 b5

[nF'e,fH]

Include only 15,

ion to Ar40

The models
With
«50Msun, E51=1,40,z=0
«25Msun, E51=1,10,z=0
«15Msun, E51=1,z=0
«50Msun, E51=1,40,z=0.004
«25Msun, E51=1,10,z=0.004
«15Msun, E51=1,z=0.004
«50Msun, E51=1,40,z=0.02
«25Msun, E51=1,10,z=0.02
«15Msun, E51=1,z=0.02

25,40Msun, z=0, 0.02, E51=1
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RESULT=- GCE 2

k=

lel for globular cluster
U=3E53ergs)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

""""" K ylar cliusters

L SN+HN+TajAGB* SNI+HN+la

—— —— GNI+HN+la+AGHE
o with v process, E =3 |
_'...f‘ with v process, E =8
— = GC model, E =3 =
PR N T TN N (N T TN TN S N TN TR T TN N SO T M

-2 -1.5 -1 -0.5 0 0.5
[0/H] (Kobayashi, Izutani et al. 2011, ApJL)

S ———— SNII+HN+la
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CONCLUSION OF THE THIRD THEME

¥ Neutrino processes improve
Sc, Mn, K,V, and especially F !
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