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Philip Taylor, https://www.youtuBe;com/watéh?v=jk5erVI8Tw |
[O/H] = -5 (blue) to -1 (red); > -1 (white)

Chiaki Kobayashi (univ. of Hertfordshire, UK)
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Origin of Elements in the Sun

: 1H, 2H, 4He, 7Li
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Galactlc Archaeology

for Mrlky Way and Iocal dwarf galaxres;;,
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Core-collapse Supernovae

SN1987A in LMC on 2/23/1987; Betelgeuse xx/xx/2020-3020

BSG




Core-collapse SNeEirreiil
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Thermonuclear (Type la) Supernovae

Thermonuclear explosion in a binary with C+O white dwarf
Ch-mass explosion

| vs Sub-Ch mass explosion
g‘l‘igigiﬂsnpg;:ﬂaﬁdsD (double detonation) in DD and SD

o |
7 L4 McCully+14

2005-2006

2013

CK, Leung, Nomoto 2019, submitted, ArXiv:1906.09980 (2D nucleosynthesis)



ZD Nucleosynthesus Ch vs sub-Ch
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Neutron-capture processes

Neutron.Star Merger
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CK, Karakas, Lugaro,2‘019',' to be submitted soon



Neutron- capture processes

. 0.0 0.1 0.2 0.3 04 O
0.40 0.45 0.50 0.55 (Nishimura+15) 2 |

AGB,star:slow (s) process 10° v
R ;;’ “Neutron Star Merger
. : i 107 L y-2 _ 1R _(Wan%o+14)
= " / § ; o AL _'_:j;::::—h-'”— ]
g 0.57 | core 4k . Q ) B ~-~.F_ =B |IH HH —-___:
. | [ third dredge-up  £10°F fiftipths 3
< . &
£ 0.56-/ 4 13C pocket 810_3_ -
0.55 { IV 130(0. n)16O
22 25 4 LU ECLBEL RN A BEDLITT
0.54 L Ne(a n) Mg 10 0.0 Ofl 0{2 Of3 Of4 0.5
-300 0 300 600 20000 60000 100(¢ Y e
tyear — 1 r 1 . 1 . 1
Electron Capture Supernovae Jo! | B11B1.00 -
,,,,,,,,,,, Ay ’ o t
51D 2D § ( anajo+- ) 102 | 1L T T :
s 9 O e
S |15 L L | 1 R O
St : i AR LT | T HH L
it = ; Magneforo-Z- SRk &
1E WH m § rotational -« i I
o bioeeH T TE | Supernovag———— 20
Y

e, nse



Neutron-capture elements

S-process, , V-winds, , MRSN
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CK, Karakas, Lugaro 19 [Fe/H] > time



Milky Way-type simulations

Initial Condition: ACDM fluctuated sphere with A~0.1, r~3Mpc,
M,,~102 M, N,,,~120.000, Mgas~106 M., Mpy~10" M,
(CK & Nakasato 2011, ApJ, 729, 16)

Face on t = 0.00 Gyr, z = 23.69 Edge on

?m f_I\/Iovie: http://star. Elertssgc;.uk/~chiaki/works/—f §

== N == 1 0.

7 : 7 1 B
x [kpc] x [kpe]

Similar results obtained also with Aquarius Initial Condition (CK 2015).
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a)

+ECSN/NUW

+MRSN(0.01)

. A2

1 -4 -3 -2 1

Fe/H]

-3 -2 1

Fe/H

Neutron star mergers alone cannot reproduce the observations.

Hansen+17; Roederer+16; NLTE Zhao+16; HERMES-GALAH

Chemo-hydrodynamical Simulation
Chris Haynes & CK 2019
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Cosmologlcal Simulations
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[O/H] = -5 (blue) to -1 (red); > -1 (white)
Philip Taylor, https://www.youtube.com/watch?v=jk5bLrVI8Tw



log((N/ O>>gas

log({(C/O))gas

Redshlft evolution of CNO ratios

Vineenzo & CK2018a A&A 610, 16

Amorin et al. (2017)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 10
(c)
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C: low-mass AGB, <4M,
N: massive AGB, >4M,
O: core-collapse SNe

Currently, N/O (z<2.5),
C/O (z>2), but C/N is
possible with JWST!



Extra galactuc Archaeology

¥ Internal structures ie., kmematlcs and 2D map of gas,
stars, chemical abundances re measured with Integral
Field Unlts (SAURON ‘ iNGA, SAMI, Hector,
MUSE KMOS 9 aNG\( '

%* Chemodynamical simuliétiOhs' c'an'predic't their redshift
evolution for JWST, and explain the physwal ongms to
test the galaxy formatlon theory. -

JWST http://www.jwst.nasa.gov



