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g M 63 (NGC 5055)

Q’ Subaru Telescope, National Astronomical Observatory of Japan
Copyright(©) 2000 National Astronomical Observatory of Japan, all rights reserved
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' PERIODIC TABLE - ORIGIN OF ELEMENTS |

B Big Bang nucleosynthesis W Exploding white dwarfs

Ag| ™ Exploding massive stars
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Reaction Rate / NACRE Rate
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B Big Bang nucleosynthesis

I Exploding massive stars

W Exploding white dwarfs
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main S-pProcess
- 29Bi £ TOILHZ AKX

- PEEE (AGBE) 02 7K

« T BC(a,n)160
AEEDO R Z EE G

neutron source

neutron source

12C 7.> 13N
P

source hindrance

)

LY
L b
2
ON

neutron poison

neutron poison

- Koloczek et al. 2016 DE

)

BRI D Y Rk

Reaction Type of effect Affected isotopes
*SFe(n, y) Competing capture 196
*Ni(n. v) Competing capture 183
“N(n, p) Neutron poison 175
2¢(p, y) Neutron donator 158
BC(p, y) Neutron poison 150
150(n, y) Neutron poison 145
22Ne(n, y) Neutron poison 144
88Sr(n, ) Competing capture 131
BC(a, n) Neutron donator 114
*8Fe(n, y) Competing capture 112
“C(a, y) Neutron poison 102
14c(g) Neutron poison 95
138Ba(n, y) Competing capture 95
190Ce(n, y) Competing capture 93
39La(n, y) Competing capture 92
12Nd(n, y) Competing capture 87
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Credit: Koloczek et al. 2016
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weak s-process . Nishimura et al. 2017 DEEAKIED J 2
° A~9O (90Th) i ‘f:‘ O)ﬁ/%_% %fl/fl\ }:_]‘Z Nuclide Yeor, 0 Yeor, 1 Yeor, 2 Key rate

Level 1
el == - >
¢ j( H B e @ CO -1 7 W f j% I./ 5 647n 0.76 64Cu(B)%*Zn
| . —0.46 —0.73
J\/__. S ° 67 67 68
° IIIII I::%{}E . ZZNe( Q. ,n)ZSI\/Ig 722n 0.67 72Zn(n, y)73Zn
Ge 0.85 Ge(n, y)"°Ge
BGe —0.84 BGe(n, y)*Ge
AEHED R E WHE R X) e 0%  om o
N N Ge 0.44 0.54 0.67
\iE I @ \/ 3 - T 75 As ~0.50 ~0.59 —0.70
77Se —0.86 "1Se(n, y)"8Se
8Se —0.71 8Se(n, y)"’Se
neutron source 0.38 0.68
80Se —0.76 80Br(B~)8Kr
0.27 0.73
0.16 0.44 0.88
neutron source 198y _0.64 _0.73
81Br —0.80 81Kr(n, )% Kr
; Kr —0.76 B3 Kr(n, y)**Kr
neutron poison B4Kr —0.49 —0.65 ~0.76
86K ¢ 0.84 85KI'(II, )/)86KI'
—0.30 —0.70
—0.34 —0.62 —0.90
87Rb —0.56 —0.65 —0.95

source hindrance
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Credit: Nishimura et al. 2017
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