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hubble

webb

Image Crdfit: ESA ; Kartaltepe+, 2023; JWDT PEARLS (Windhorst+, 2023); ESA/Hubble
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hubble

Image Crdfit: ESA ; Kartaltepe+, 2023; JWDT PEARLS (Windhorst+, 2023); ESA/Hubble; NASA, ESA, and The Hubble Heritage Team
STScl/AURA)
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Image Crdfit: ESA ; Kartaltepe+, 2023; JWDT PEARLS (Windhorst+, 2023); ESA/Hubble; NASA, ESA, and The Hubble Heritage Team
STScl/AURA)
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hubble

webb

22

Image Crdfit: ESA ; TNG simulations
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SIMULATIONS

TNGSO 1 aII galaxies
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SIMULATIONS
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SIMULATIONS
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Alina Boecker (UniVie)
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THE BARYN CYCLE

how much gas is driven out of the galaxy?

how much is the next generation of
stars enriched in metals?

how many supernovae explode?

18th Sep 2024 Alina Boecker (UniVie) Galcross conference — Brno, Czech Republic



CTHEIMFIS
NOT UNIVERSAL

N =
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0.75 - Bottom-heavy

0.70 -

Spiniello et al. 2014

0.45 -

Top-heavy La Barbera et al. 2013
150 200 250 300
o [km s™1]

massive ETGs, ,simple“ SFH,
stacked spectra from SDS- ‘

| “Martin-Navarro+, 2019
(see also Conroy & Dokkum 2012)




® P24 Variable IMF
—=T10

J12 =—-e=Cl4
— T

O P24 Milky Way IMF

®--Wi4 =— =Mcl5
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200
c (km/s)

250

massive ETGs, ,simple“ SFH,
stacked spectra from SDSS

Pernet+ (incl. Boecker), 2024




Y [arcsec]

X [arcsec]

I

0.45 0.50 0.55 0.60 0.65
& (IMF)

NGC 1380

S0-in Fornax Cluster

 Martin-Navarro+, 2021



THE IMF IS NOT UNIVERSAL

®» BCGatz~0.1

Boecker+, in prep.



IMF FROM STELLAR ABSORPTION F

ETGs are old and ,SSP-equivalent®

1.2
:é 1.0+
S,
50.8-
1

Bin O

Fe5270 &
Feb335

VLOS =24309 km/s, o =356km/s
(Age)r =13.3Gyr, ((M/H])L =0.24dex, (I'g)L=2.2

Residuals [%]
o
|

Wavelength [A]




Image Credit: The Webb image was created with data from proposal: 2107 (J. Lee). Image Processing: Joseph DePasquale (STScl). The Hubble

image was created with data from proposal: 13364 (D. Calzetti). Image Processing: Joseph DePasquale (STScl).)
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STAR FORMING

Martin-Navarro+, 2024


https://webbtelescope.org/news/news-releases/program-information?id=2107
https://archive.stsci.edu/proposal_search.php?mission=hst&id=13364

Image Credit: The Webb image was created with data from proposal: 2107 (J. Lee). Image Processing: Joseph DePasquale (STScl). The Hubble
image was created with data from proposal: 13364 (D. Calzetti). Image Processing: Joseph DePasquale (STScl).)
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DYNAI\/IICAL MODELS FIND SIMILAR
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DYNAI\/IICAL MODELS FIND SIMILAR z
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STELLAR POPULATIONS INFORM DYNAMIG
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S0-in Fornax Cluster 30"

Martin-Navarro+, 2021,
L Zhut 2022;
see also Thater+ 2023 .
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Dynamics of Stellar System Group

htt s://d namics.univie.ac.at
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Glenn
van de Ven

W 7,
AlinaBécker - Katja Fahrion . Christine Ackerl ,  Laurane Freour . = Stefanie Reiter =  Thomas Maindl |

DYNAMITE code (publicly released)

https://dynamics.univie.ac.at/dynamite _docs/



https://dynamics.univie.ac.at/
https://dynamics.univie.ac.at/dynamite_docs/

Department of Astrophysics
hitps://astro.univie.ac.at/en/

Around ~100 members, 10 professor groups, planets, stars, galaxies to cosmology
Strong involvement ground-based/ESO and space-based/ESA instrument software
Astronomy BSc and MSc, English default, ~150 1st-year students

Astronomy PhD via doctoral school VISESS internationally orientated

Research groups 1del Kislyakova

(TT) Hacar
van de Ven

- ~Stellar
Menges | - e Systemns

Planets and
Exoplanets

ANVES  arschbaum
Boro Saikia



https://astro.univie.ac.at/en/
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SUBGRID MODELS ARE CALIBRATED TO A FEW KEY OBSERVABLES

Galaxy Stellar Mass Function

Mass-Size Relation

= fiducial TNG
=== fiducial Illustris
== no B fields
=== no Z/z-dependent winds + no vel floor
| | == not isotropic winds
=== [llustris winds

RREA T R R |

IIIIIII| L 11

2
— ||||||| I ||||||| I ||||||| T 1 — 10
| — wn m
d) —
. o o |
—— m —
\ E -
i : - =
=
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=
0t e = —_
e — — (2]
S r : £10'
o - — o
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[ - — -
o D Souza et al. 2015 (SDSS, z~0.1) 2
| == fiducial TNG .
== no Z-dependent wind energy N
| [=ne z-dependent wind velocity »
10 === no wind vel floor ;‘ 100 R
[|= not isotropic winds % =
== Illustris winds | l do) m
I s s ol O W | A i
10° 10° 10" 10" 10
Galaxy Stellar Mass [ MSLm 1[=<2 T s 1/ ]

Pillepich+, 2018a
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£ stars [ IDQ Lsun ]

MASS METALLICITY RELATION IS NOT CALIBRATED!

TNG EAGLE
1.0 T T T T T T T T 1-0
— TNG100-1 ]
TNG300-1 ]
T TNG100-1 mock SDSS fiber spectra fits
' o 0.5 A
N
S
N
0.0 e
L
o 0.0
4
V]
sk S mmmm Ref-50
gm _— = LoM-50
t 2 —0.5" m— HiM-50
“LUR —— Gallazzi+ (2005) SDSS z<0.2 | m= | HiM-50 - 0.45
Woo+ (2008) Local Group —f Gallazzi+05
e  Kirby+ (2013) Local Group —1.0 I T T T T
T T TR 9.0 9.5 10.0 10.5 11.0 11.5 12.0
Stellar Mass [log Msun | l0g10M«, chab [M o ]
Nelson+, 2018 Barber+, 2018
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MOCK HUBBLE DEEP REAL HUBBLE DEEP
FIELD FIELD
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Observed Wavelength [A]



|. SIMULATION VIEW

= TNG300 0.4 - Intrinsic within =< 2R3)
— TNG100 {Me 1o 2 1079 Mo
0=<z=<0.2
TNG50 0.2

: =/
0.0 i

ool

(Metallicity) [log10(Z/Z6)]

—0.4-
T T T T T T [
- 0.2
[l] _
N — [ — — ]
S 0.0+ T
z | =+
< _0.2 T T T T T T L 3OOI\/|p
109 1010 1011 1012
M., 2Rpeiro,» [Mo] Boecker+, in prep.
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SELECTION FUNCTIONS ARE DIFFERENT!

= TNG300 === TNG100 TNG50 === SDSS (Gallazzi+ 2021)
100 3 — - —
10<z=0.1 2 710.1<z=<0.2 2
7] o 7] <l
: e Bl - S )
[} . e 1 o 0
o, 1 ’ | V-
ﬁ -
O
e 104 =
© . -
Q _ _
= | _
d
o
14 =
- ] — 99%
0.5 T L II,I/III| T T T T T T T L II/I/III| T T TTTH] T T T
10° 1010 101! 1012 10° 1010 101! 1012
M*r 2Rpetro,r [MG] M*r 2Rpetro,r [M@]

Boecker+, in prep.
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ll. SAMPLE MATCHED TO SDSS

— TNG300 = (.4 Intrinsic within =< 2R3}
N
e TNG100 N 1= L
= 0.2-
TNG50 - '
> :
= 0.0- v,
2 . »
S 024
S _
)
> —0.4-
N 02 T T T T 1 T |
N
N/ —_— ——
E 0.0t B S =
<_| _0.2 |;|||:|L T T T T TTHH] [
109 1010 1011 1012
M., 2Rpeiro, - [Mo] Boecker+, in prep.
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= TNG300
e TNG100

TNG50

18th Sep 2024

(Metallicity) [log10(Z/Zo)]

Aloglo(Z/Zo)

l1l. APERTURE MATCHED

Intrinsic within 3"

0.4 -
4 == II.

0.2
004 —--T=-To-_T=-IT- T
1 = 4=
_02 - TTTIrmy T TTTim T TTTTm T T
10° 1010 101t 1012

M*, 2Rpetro, r [Me]

Alina Boecker (UniVie)

)

Boecker+, in prep.
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V. SSP ASSIGNMENT

— TNG300 0.4 - Assigned within 3 "mmm
w— TNG100 ~ == JII. .. ]\%ﬂw
0.2_ CEP \
TNG50 . s"

-

(Metallicity) [log10(Z/Z6)]

0.0
—0.2
—0.4
R T TTH] T T T Tl
< 0.2
N _
S 00l TEromem- - .«
> A W'MMWWWMM
- ‘ |M‘-mw,
< _0.2 R T TTH] T T T 11 | merl”‘r’ﬂ'r
10° 1010 1011 1012
M*, 2Rpetro, r [Mo]

Boecker+, in prep.
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CAUTION WHEN ASSIGNING SSP MODELS!

Metallicity Distribution Function

I 1 TNG50 assigned to SSP
n
% 130000+ X -
'-E 50% of the mass is assigned
Qﬂi 30000 -1 to highest metallicity bin in P
. '|-|' SSP models!
©
Q20000
wn
H
10000 -

I I
.000 0.025 0.050 0.075 0.100 0.125 0.150
Metallicity Z

Boecker+, in prep.
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V. FULL SPECTRAL FITTING

— TNG300 0.4-— pPXF recovered
w TNG100 1" IV
TNG50

o o o e

F\uxg[a UJ

MWWMWWWWWWWMM

(Metallicity) [log10(Z/Zs)]

— O . 2 _ E“ : | I | bestfit
7 ;% - 1000 1500 5000 5500 6000 6500 000
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VI. COMPARISON WITH SDSS
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STAR FORMING GALAXIES DRIVE THE DISCREPANCY @ < 10°° M
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POSSIBILITIES OF WHERE WE GO WRONG

SIMULATIONS

TNG lacks multi-phase ISM
Other subgrid models (e.g. winds)

| —4§— stellar iron abundance within 3 kpc
stellar iron abundance within 0.1 Ry,

P

Z ~ 0 Observations
--=-Gallazzi et al. 2005

p Kirby et al. 2013
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OBSERVATIONS

Emission lines are a pain

Young (< 1-10 Myr) SSP models are needed
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&« C & tng-project.org/data/docs/specifications/ & a O %« T % 0@ :

TN G PROJECT DESCRIPTION ~ PEOPLE + CONTACT ~ RESULTS  IMAGES+VIDEOS  DATAACCESS ~ EXPLORE

X 3 different boxes ( TNG300)
X 4 different sample matching criteria
x 3 different SSP models for mock spectra construction

x 3 different assignments of SSP models
x 3 different SSP models for fitting

©..comingsoon? - SPSS-like mock spectra available soon!



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43

