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Plotted [Mg/Fe] vs [Fe/H] + Mass
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These points were galaxies, 
which were randomly selected 
from the entire TNG50 
universe. The size is subhalo 
mass.

SN cc like

SN Ia like

Enough time has 
passed for SNIa 
explosion to occur

Massive star with short 
stellar life span

As expected !!



Plotted [Mg/Fe] vs [Fe/H] + Mass + eROSITA bubble-like galaxies
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Black points were galaxies, 
which were randomly selected 
from the entire TNG50 
universe. The size is subhalo 
mass.

SN cc like

SN Ia like

Enough time has 
passed for SNIa 
explosion to occur

Massive star with short 
stellar life span

As expected !!

Red points were ones, which 
were observed bubbles like 
eROSITA



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 Ia supernovae alone
the Fe entry of GFM_Metals roughly equals the sum of 

FeSNIa+FeSNII, modulo the small amount of iron 
consumed (i.e. negative contribution) by AGB winds.
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Some galaxies with [Fe/H] < - 1.0
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787529817208 795229 771373

log log

Mass No1

Extracted randomly



Some galaxies with [Fe/H] > - 1.0

7

404817 768954 762678

600743

729529

log log

Extracted randomly



Appendix
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Are randomly selected subhalo IDs really RANDOM?
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Biased

It is best to select Subhalo IDs with uniform random numbers, 
but this is not possible because some subhalo consist only of DM
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(Star Burst period) SFR ~ 10ˑ100 Solar Mass/yr
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Ӗ [X/Fe] יַחמ
∑!"#$ 𝑚!𝑥!
∑!"#$ 𝑚!

ⱶꄆ䇖㏯

[Si/Fe]יַחמ♳䙫סsubhaloיַחמ
㚺催׾׻מ鏰䄐״גס┖♓% 0.8~עⶡ硾䇖㏯ךⶇ⮆

(ⶡ硾䇖㏯ ˑ ⱶꄆ䇖㏯)/ⱶꄆ䇖㏯ * 100
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SN II
(Core-collapse SN)

SN Ia
eROSITA bubble like galaxy

https://doi.org/10.1093/pasj/54.6.933
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ӳeROSITA bubble 
like galaxy

SN II
(Core-collapse SN)

SN Ia

eROSITA bubble/Fermi bubble氳םꉏ媞ע
SN Iaס❠礡ֿ㛡ַ

ӳ 㱢㲈(sim)⪒⛮⫂׼־
扛⛼憡100מ⠕؅䥩⭳

eROSITA bubble like galaxס䦡㛻㍲
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eROSITA bubble like galaxyֹֿ׮ס
SN Ia氳׾ַֻכ

מכ睦㯸ׇס⠕┉⠕┉ت؝
SN Ia榺全/SN II榺全סⰟ⺬ֿ鋗ꎰ׾ַי׿׈

ךסם٤٘ب٭ِٖٝب

ꉏ媞סSN Ia/SN II؅銶畀
䇖㏯؅⹦׾

ꉏ媞ס♏辐⡁

ꉏ媞סSN Ia/SN II ס⡁ס⮆䄭عشٞو؅

㱢㲈⪒⛮סꉏ媞ס⮆䄭׵׽׻㵼מ⺓׊
⮆䄭ֵֿ׼־כ׆׾



n Full ver
l 418,000/5,688,111 = 7.34% 

n Light ver
l 20,000
l Percentage of galaxies made up of only DM: 99.67 %

n 湾僿ꝴמ颯׾׆SNCC عت٭ف٭ذتס僿؅鷨ׁיյꝎ僿氳מ颯׾׆Ia 㑔׀ךך
ٜذْג
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䡗╈ն⛼؅⥼槆םֹ׻ס┖•
•☪ךױⳂַמסםغ٭ؤגַי…ؙ
萶䡵նי⭳ֿ٭ٚ


