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p-Nuclel

(> Stable, proton-rich, rare » Difficult to produce p-nuclei by )
isotopes of elements neutron capture reactions
» 1-0.1% (with increasing Z) of the (bypassed by s- and r-processes.)
bulk elemental abundances » Only identified in the solar system
\.> 35 p-nuclei (atomic number Z=34) (incl. presolar grain) )
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4« after the freezeout of the r-process
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p-Process

» Process to synthesize the p-nuclei

» Proton captures, photodisintegrations [(y,n), (y,p) and (y,a)], and v induced
reactions on pre-existing seed nuclei (s- and r-isotopes)

» photodisintegration-dominated process:
[llr v-process (Woosley & Howard 1978) J
= neutrino spallation reaction-dominated process:
= v-process (Woosley et al. 1990)
» Neutrino-driven wind with proton excess:
» vp-process (Fréhlich et al. 2006, Pruet et al. 2006) j

B*-decay after (y,n),(y,p), & (y,a) reactions
stable nuclei

/ unstable nuclei

ch 4 % B--decay after freezeout of the r-process




Motivation

» p-nuclei DFEJR?

« BEHRRVEBERERREICEITSHp-processTIlE. Mo,Ru,In,La A
underproduction T#%% (Rayet et al. 1990,1995; Prantzos et al. 1990),

=]

= A2 0 HE TIE(p-nuclei-yield/oxygen-yield) D KI5 R ED L1 1/412
&Y. p-nucleil FERRICLE N TG T E S (Rayet et al. 1995),
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Initial Models and Assumptions

» FIEIETIL
- HE
» 15, 25 & 40M
- ERE
» Z=Z ([Fe/H]=0)
» Z=0.05Z, ([Fe/H]=-1.3)
= ZAMS — presupernova

» p-processZziatE I =8O D FEAERL

= 7<30 presupernova®T )L

= Z>30 s-process distribution

> BEIRILT—
= 10°tergs (1 foe)

» for 15, 25 & 40M., models

= 20x10°!ergs (20 foe)
» for 25 & 40M models
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Mass fraction, X

Distributions of Initial p-Process Seed
Abundance
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40M,, Z=Z., PreSN ETJL
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Reaction Flow (T, ,=3.1 in the 25M,,
1foe, Z=Z . model)
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Reaction Flow (T, ,=2.5 in the 25M,,
1foe, Z=Z . model)
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Overproduction factor #Se-112Sn
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Overproduction factor 114Sn-1°2Go
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Overproduction factor °°Dy-19°Hg
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Mean Overproduction Factor

1
<k >=——+ —dl\/l
PPL
M PPL X
), SR mass fraction at each mass sheII
Xi/X o ... overproduction factor for each nucleus
Mop, ... total mass of the p-process layer (PPL; 1.7<T,<3.3)

<F> stands for a degree of enhancements in PPL

overproduction factor averaged over 35 p-nuclei

F, =D <F>/35

F, stands for an averaged enhancement of p-nuclei in PPL
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Mean Overproduction Factor;

Different Meta

llicity and Explosion Energy in the 25M. Models
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Conclusion(1)

p-nucleid®overproduction factor X/X, [EE—2:REICRIMEKEEZE LD,
mean overproduction factor <F>/F,Mp-nucleilzxt 50k . EE-

BRIRILTFT— ESREICHLTHEVIRFELLZLY,
» EREMNNEIESHEaveraged overproduction factor F & /NE<7E 518
2. SR RICH T HpEDIEFEEILANDEZE (L INSLTED,
> BRIRILF—HNKELLHEPPLANEA Y, averaged overproduction
factor FyM KEL%D,
» p-nuclei MFTIR?
= BHERFEIZHTSHp-processTIE. Mo,Ru,In,La A underproduction T
&Ho7- (Rayet et al. 1990,1995; Prantzos et al. 1990),
» B BEIRILT— EREZE A THM®Dp-nucleilZEEXTMo,Ru,In,La
@ underproduction(&ElE TELGL, DB A~ (FEFz[TADZX L) KRB E,
= 2SO LB TIX(p-nuclei-yield/oxygen-yield) D KSR ED EE 1K 1/412745Y) |
p-nucleilFEERICEHL TG E S (Rayet et al. 1995),
» JYXRSHBRIRILT—TIE. PPLAEAY , averaged overproduction
factorb KELHBZEITEKY ., 1foeDIFE ELERTIEIFE ELHL S,
» 20foe/1foe=(79.4 X 1.72M,,)/(62.9 X 0.91M,)=2.4 in 25M,,, Z=Z, models
» Oxygen yield[XIBFHE I RILF—NKELEDHENEE S (1foe b LLERL T30foe T
(%0.821%, Nakamura et al. 2001)
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