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Plotted [Mg/Fe] vs [Fe/H] + Mass
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Plotted [Mg/Fe] vs [Fe/H] + Mass + eROSITA bubble-like galaxies
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Plotted Mass vs [Fe/H] and SFR vs [Fe/H]
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Plotted Mass vs FeSNIa (tagged in TNG50)
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*The total iron ejected by Type la supernovae alone

*the Fe entry of GFM_Metals roughly equals the sum of
FeSNla+FeSNIIl, modulo the small amount of iron
consumed (i.e. negative contribution) by AGB winds.



Some galaxies with [Fe/H] <-1.0
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SubhalolD
795229
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817208

[Fe/H]
-1.282314
-1.264508
-1.039745
-1.008696

Extracted randomly

[Mg/Fe]
0.300878
0.329644
0.285222
0.289948

Mass
0.429701
0.459207

0.430999
0.226286

-1.656480
-1.446920
-1.001398
-1.468858




Some galaxies with [Fe/H] >-1.0

404817 768954 162678 129529

600743

log log

SubhalolD [Fe/H] [Mg/Fe] Mass SFR
404817 -0.564489 0.170050 2.517745 0.335421
768954 -0.811988 0.262300 0.520503 -0.911701
762678 -0.635943 0.267951 0.600650 -0.622877
729529 -0.768146 0.273723 0.787911 -0.499261
600743 -0.633861 0.262945 1.478117 0.328172

Extracted randomly




Appendix



Are randomly selected subhalo IDs really RANDOM?

Biased
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It is best to select Subhalo IDs with uniform random numbers,

but this is not possible because some subhalo consist only of DM



Number of Subhalos

—_
-

40

w
)

[\
(-

Subhal

0 ID: 342447 ]

(Star Burst period) SFR ~ 10-100 Solar Mass/yr

10



Subhalo ID

1.00

550000

500000

Subhalo ID

450000

100000

0.75

350000

w0f

Subhalo SFR - }-0.31

£ 0.50

Subhalo SFR
S

[Si/Fe] - -0

-0.25

o0 , %0

e . [Mg/Fe] - 0.4$8

<
*5;:3.- .
o
b

EX
% o o0

20.00

- 025

- 0.50
Virial Radius

—0.75

Subhalo Mass

—1.00

[Si/Fe] -
[Mg/Fe] -
[0/Fe] -
[Ne/Fe] -

Subhalo ID
Subhalo SFR -
Virial Radius

Subhalo Mass

%
=
&

11

100000 500000 0 5 10 15 200 0150 0175 0200 0.225 0.250 0175 0.200 0.225 0.250 0.30 0.35 0450 0475 0500 0525 0550 200 250 300 350

1000200 300 400 500
Subhalo ID Subhalo SFR Si/Fe| Mg/ Fel O/Fe] Ne/Fe] Virial Radius Iass



[X/Fe] ICDWT
. n o Yie1 MyX;
Eﬂ:l:i’/] - Xi _ DDE:Fig Z?=1 m;

[Si/Felic DWW TEEDsubhalolcDWT
ZEICKBREIF~0.8WUAT D= BEFMFGIT+5

vvvvvvvvvvvvvvvvvvvv

0.0 0.2 0.4 0.6 0.8

(BAHESE3S - DNE3T)/NE ¥4 * 100

12



a TTHR

[ 3.15 (81 R — V) 12 KBE I 2 RISk T 5 Mg & Fe Ol [Mg/Fel
L [Fe/H] OMHZERT. Mg i3 I REHEDNDS, Feldla TR A B T
HXh2 0T, Mo [Mg/Fel iXHi@HEREOWE A L7MBULICE 5.
COMPHLUTO 3 HARRINS. | . | |

(1) 4RIt [Fe/H) < —1 & KEyOMED 10 50 1 KORTIE [Mg/Fe] >0 SN I & - 0S29498—043 |
LRy, tOLRREELF AL BEFKCHEGOEVCEORETHS A _
BRI £ > TRERABRENTOS T E&RT. (Co re-colla_pse SN) Gs22049-007

(2) [Fe/H]l < —250&H kb2 LAERBEIYVWETRE, [Mg/Fe]l DA — £
EORMER-TAHHLTVS, Thid, BHEOREIANVF-—PLHEZED }D 1
B A L 7EH 0 X o TV AY, EOBREBHEDTA 7V AEHIC -
BYESHTEBEIMATLALIELDER LTS, —

E'(%) YEFG/H] 75‘5‘ ~1EDBVETE [Mg/Fe] A0 ISET TN T, T HEE 0
BABRET BEEFHMA ST e 55 BB ENT VDS 2 2rtple |
W5,

T ' ] eROSITA bubble like galaxy

0.26 ot ]

0.24 | ) RS ',' N . Fig. 8. [Mg/Fe] as a function of [Fe/H]. The filled diamonds indi-
o [ . . _.‘ .. ] cate the values for the objects with excesses of s-process elements,
& 022t . ety el ] and the filled circles indicate those for objects with normal s-process
= 090t ORI . 1 abundances. The larger symbols show the results by the present work,

T . t e, . ] and the smaller ones show those by our previous studies (Aoki et al.

0.18 | : .. . i 2002a,b). The others are adopted from Norris et al. (2001) and refer-

ences therein.

0.16 f |

' ' ' ' ' Wako Aoki, John E. Norris, Sean G. Ryan, Timothy C. Beers, Hiroyasu Ando, Subaru/HDS
-0.38 —06 —04 02 0.0 Study of the Extremely Metal-Poor Star CS 29498-043: Abundance Analysis Details and
[Fe/H] Comparison with Other Carbon-Rich Objects , Publications of the Astronomical Society of

Japan,Volume 54, Issue 6, 25 December 2002, Pages 933-949,
https://doi.org/10.1093/pasj/54.6.933



https://doi.org/10.1093/pasj/54.6.933

[Mg/Fe]

~ eROSITA bubble like galaxDHE AR

0.26 f ]
0.24 | T ]
MR R = el
[ e . = 0.22 . ]
0.40 L (Core-collapse SN) @ )
LT e . 2020 N ]
0.35 F TR A -
LR SN 0.18 | ]
0.30 ot ] _
Ry TT08 06 —04  —02 00
0.25 | Bl
@ S (sim)2 M5 wIeldse [Fe/H]
[ RAEAICI00@ZHEE 0 T N
0-20F @erositabubble Tt ST
- like galaxy ° ° e ]
0-15°¢ | | e E eROSITA bubble/Fermi bubble#97%:$85 13
15 1.0 0.5 0.0 SN laDFHED'E LY

[Fe/H]



12F

10 |

0.06

B the whole universe

@ ¢ROSITA bubble like ]

D
0.08 0.10
SN Ia/SN II

(Zal—>3>HEDT)
HZA—E—EDHFZ &I
SN lal3E/SN IR DEIEHEITREINT WS
oy m) EAOKEE
$RADSN la/SN 1 = 5t&E
(FHH%=EL3)

ERAIDSN la/SN 1| DIED %= O b

FHEMFDOFADTHELD BV LAIC
paKithA: Y R ey !

eROSITA bubble like galaxy® (&5 H'
SNIlafy& WZ 3

15



m Full ver
® 418,000/5,688,111 = 7.34%

m Lightver
e 20,000
® Percentage of galaxies made up of only DM: 99.67 %
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