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1. Introduction

~ The origin of Gold and Platinum~




REVIEWS OF
MODERN PHYSICS

This year, 2023 marks the 76™ anniversary  Vows ». nowm ¢ Ceromn, 1957
of the beginning of ‘Nuclear Astrophysics’. Synthesis of the Eleme s in Stars®

Wiorran A Fowrer, 2 F, Hovie

Kellopr Rodighion Laboralory, Colifornia Tnshlale o 1 echnalopy, aud
Mo Wilson and Falomaer Observaiories, Carmepie Tustifidion of Washinglon,
California Institnte of Technology, Pasadena, Colifornia

E. Marcaner Buremmce, G. E. Burs

Nuclear Astrophysics started from B2FH i the stars, The scars above us, govern out sonditions
paper and Cameron paper published in 1957. e

“The fault, dear Brutus, is not in our stars, But in ourselves™
[Seliaes Caezgr, Act 1, Scens 2]

TABLE OF CONTENTS

L. Intraduction. . ... .. cee .P;f;
e e . A, ETi:man-‘ihunhnﬂlEsaJHﬂhut‘Jm S1ru¢mr~e .+ 1
The origins of elements were clarified B Four Theoriesof the Orgn of the Eiments. . [l J--c 80
with several process in this paper. 1 Remocinten wih Them e e T, (e TmeSee
A. Modes of Elemeant Synthesis, . . 551
B. Method of Assignment of Im-h:-]:u:s a.m-;mg l"n:u_ =5 ¢ ; - L 1
C. Abundances and Synthesis Assignments Given in " 4 Do e 555
. . v, Time-Scales for Diferent Modes of Synthesis. . | S 556
Especially, beyond iron, half of elements IIT. Hydrogen Burning, Hellum Burning, the a Process, & . S
A, Cross-Section Factor and Eeaction Fates. L I 559

b ° E. Pure Hydro Bumni . - ...,
are produced in ‘rapid neutron capture Process’. ¢ ru iium sumeg. NObel pr i ze I TI983 i
E. Eucc::;nfﬁwm”m&mm E"m]wng Star. ................... . ;gé

F. Buming of Hydrogen and Helium with Mixtures af Other Elements; ":'n-t-l:||n,|' Mentron Sources, . .. 569

However, until now, the site of r-process still remains as a mystery.
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Beyond Fe, why do several peaks exist? (before double peaks problem)
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Clayton, Principles of stellar Evolution

Neutron number, &/

Why are double peaks generated? And Nucleosynthesis (1983)
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Features of r-process
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Recent Astronomical observations of

r-process abundance in galactic halo stars
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Candidates for r-process site
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Network calculation for r-process nucleosynthesis

Simulation

Abundance
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(Woosley et al. 1994; Meyer 1995)



model difference (Mel/)

Effect of (unknown) nuclear physics inputs
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Status of measurements
N-© for mass, half life
and n-branching ratio
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Present status (2023) for mass, half life, neutron
branching ratio at around N = 82
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2. Mass measurements at RIBF/RIKEN



1. Bp-TOF
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To be published
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1. Bp-TOF at OEDO-SHARAQ
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3. Mass measurements

with SLOWRI/ZD-MRTOF



BigRIPS/ZDS (#5{& )
He GC + MRTOF
From 2020
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Slow RI beam
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Symbiotic mass measurements with RFGC/ZD-MRTOF
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4. Future programs



Future programs for mass measurements with SLOWRI/ZD-MRTOF

In planning,

NP2212-RIBF216 (4 days) i
NP2112-RIBF211 (11 days) Phong Vi S. limura,
Jenny Lee, Escaping path from 2n in the vicinity of N =126
in the vicinity of 1°°Sn peak on r process isotones

abundance

NP2212-RIBF205R1 (2 days)
S. Kimura, Sh
Zx, Mo proton-rich RlIs

® BigRIPS-SLOWRI

© KISS

@O GARIS-II
AME2020 (dm/m < 1 ppm)

NP2312-RIBF172R1 (6 days)
P. Doonenbal
NP2312-RIBF202 (5 days)
M. Rosenbush

in the vicinity of 73Ni

NP2112-RIBF207 (8.5 days)
S. Nishimura,
r process path on rare earth elements

PE22-01 (5 days)
Symbiotic experiment

. In planning, H
Kanugo In planning, An %:;g;::ﬁe TO"’&I Beam T|me
Ca isotopes C. Fu L e 129 —
Around Ti isotopes in the vicinity of Ag o 4 ' .5 daVS
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