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What is eROSITA/Fermi bubble?

In Our galaxy: Milky Way galaxy, X-ray bubble observed.
They are called eROSITA/Fermi bubble.

~14 kpc

Solar
System

emerging from the Galactic Center (GC)
FBs

~6 kpc

The SRG/eROSITA all-sky map as a false colour image (red for energies 0.3-0.6 keV, green for
0.6-1.0 keV, blue for 1.0-2.3 keV). The original image, with a resolution of about 12”, was
smoothed in order to generate the above picture. © MPE/IKI



What am | researching now?

provide an opportunity to
understand the effects of

feedback on galaxy evolution

cosmological
simulation+zoom-in galaxy

Steller feedback

simulation

AGN feedback
How much does AGN feedback

contribute to the bubble?

AGN or Steller feedback??
The physical origin of the Galactic bubbles is still under debate

On the basis of their feedback mechanisms, these models can be broadly divided
into two categories;

* the nuclear star-forming activity similar to starburst galaxies

* the past AGN activity of the GC supermassive black hole

Is that assessment valid?

But a lot of
error and douts




Plotted Temperature vs Mass
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Plotted Mass function

0.10 F b | 1000 randomly selected?
T [ 1 new { (DMO galaxy included)
[ 1 formor { |100randomlyselected? | Maybe they weren't selected
0.08 | 7 | (DMO galaxy excluded) | at RANDOM correctly?
4
% Percentage of
é’ 0.06 | 7 Subhalo with gas galaxies containing
o gas [%}
x 13 987 1.3
§ 0.04 | 11 989 1.1
] 16 984 1.6
0.02 . 9 991 0.9
: 18 982 1.8
| II ’l - 13 987 1.3
0.00 * 19 16 984 1.6
14 986 1.4
log(M./Me) 11 989 1.1
10 990 1.0

/1000 subhalos
5



Temperature compared to Milky way galaxy
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‘ No differences

Max t Milky way galaxy:
ax temp gas * Max temp gas: 1e+7 K=0.861 kev
(Sanskriti+2019)

mass weighted

temp average - Mintemp gas: le+4 K =0.000861 kev

(intentional)

temp average: None
 Mass: 1le+12 solar mass

(WenTing+2019)

Min temp gas

Milky way galaxy was estimated by virial masses, but

my data are not with virial masses but masses that can

be defined as Subhalo. Fhere-could-be-a-big-difference:

**The next slide showed no difference.



Temperature (keV)

no difference between Virial Mass and Subhalo Mass
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Appendix



Are randomly selected subhalo IDs really RANDOM?

Biased

counts

1 | | ‘
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200000 300000 400000 500000 600000 700000 800000
subhalolD

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

m Light ver
® 20,000
® Percentage of galaxies made up of only DM: 99.67 %
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Plotted [Mg/Fe] vs [Fe/H] + Mass

Massive star with short
stellar life span
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Plotted [Mg/Fe] vs [Fe/H] + Mass + eROSITA bubble-like galaxies

stellar life span

Massive star with short

. . SN cc like

SN Ia like

Black points were galaxies,
which were randomly selec
from the entire TNG50

universe. The size is subhalo

Mass.
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As expected !!
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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
FeSNIla+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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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




Various parameters vs Mass

 SFR
* SSFR
* Velocity dispersion
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sSFR denotes SFR per unit galaxy stellar

mass, calculated here per gas cell.
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Does SFR increase as Mass increases?
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Fig. B.1. Star formation rate (SFR) vs. total stellar mass (M.), trac-
ing the MS of galaxies, where SFR,,, = SFRy, corrected for dust
reddening. The brown filled circles represent the data used in this
work. The dashed-dotted orange line shows the least-squares fit to our
data, and the blue line shows the Speagle et al. (2014) MS relation
at z ~ 0.85. The shaded blue region represents the MS limit between .
redshift 0.7 < z < 1.2, which includes 0.3 dex uncertainty at each =27

Eedshitt 975 1000 10.25 1050 1075  11.00
log M. /M,

log SFR [My, /1]
(@)

Sharma+(2021)



Distinguish between elliptical and spiral
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