


Various scenarios of nucleosynthesis

* Big Bang : ‘He

* Stars: H —> 4He —> soemee —> O

*

Rapid neutron capture (r-process) : ~ 1/2 of A >100]

e.g.,[EE U, Th

natural
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Neutrino emission in supernovae

Vv
stellar collapse
core >
M~1 M@,
R ¢~ 1000 km R ns ~ 10 km
2 .
EB ~ %‘ﬁi' ~ 1053 €rg = Ve, Ve, Vi I—/p,, Vr, VT
NS

v+n—v+n v+p—v+Dp

tqig ~ 10 s (cf. SN1987a)




Energy-exchange processes and neutrino decoupling

v+e—v+e
vet+n<=p+e

§e+p=>n+e+

(Eve) < (Ez,) < (Ev)

(Ev,) = (Ep,) = (Ev;) = (Ep,)
(Eye> ~ 11 MeV
(Epe> ~ 16 MeV

(Elj#) ~ 25 MeV



V. +p—= n+e'

W, +n—=> p+e

Y
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Nucleosynthesis in the neutrino-driven wind
eat 721 MeV
1 ;

X+ Xnml, Xyr Y < 2 => neutron-rich

eat T' ~ 0.5 MeV
1
Xot+Xaml, cXom Y > m 1 2]

©0.52T 20.25 MeV (a-process)

at+a+a—P2C+7y)
seed nuclei
a+a+n—Be+7y
| | {2, ~35
Be+a—2C+n
[A; ~ 100]

¢ 0.252T 2 0.1 MeV (r-process)

,A3+Eﬁ(z4>



hot dark matter m,~ 2-5 eV
(Mo ¥ Bertschinger 1994, Ma 1996)
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Sterile neutrinos % supernova nucleosynthesis
(Caldwell, Fuller % Qian 1999) 1




neutrino oscillation €xperiments in Supernovae
production of
Y-process elemerrts}——-b-signal
{n Supernovaf

Ve +tn—>pt€ } detection
Vet P20+ et { reactions

YV Vas Vo)
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W yésonance

‘J\S

Yacw), Yuczy neutrino



F, (10" /cm’/s)

Meyer % Howard 1991
Qian, Vogel, % Wasserburg 1993
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F, (10

Qian, Vogel, % Wasserburg 1998
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w2

dF, /d(log E, ) (10° yem s

cloayton % Craddock 1965
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“Historic’ development of y-ray detection
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Sur-face contamination by Superaova
r-process ejecta «¢n binaries

(Qian 2000)

large overabundances of O, Mg S: and s

observed i(n the companion Star of
o black hole

(lsmelian et al. 1999 )
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