OpenGADGET3 User Meeting :Er

IIIIIIIII

@ University of Ljubljana i ]—ﬁ—[ T
| VU UNIVERSITY

OF LJUBL]JANA

Stellar Populations of Shells and
Streams - Where They
Came from and How They Got There

Johannes Stoiber

In collaboration with Rhea-Silvia Remus, Lucas M. Valenzuela and Lucas C. Kimmig



Motivation

05.08.2024

Johannes Stoiber — jstoiber@usm.lmu.de



Motivation

Age [Gyr] [Z/H] Age [Gyr [Z/H]

2 4 6 8 10 -04 -02 00 02 04 2 a 6 8 10 ~04 -02 00 —D02Z 04

05.08.2024 Johannes Stoiber — jstoiber@usm.lmu.de



Motivation

L

_ *" ©,Coelum/CFHT/Duc/Cuillandre |

05.08.2024 Johannes Stoiber — jstoiber@usm.lmu.de




Shells and Streams: How do they form

Mass Ratio: 1:50
a = 10° - Shells
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Shells and Streams: How do they form

Mass Ratio: 1:50
10° - sShells
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Simulation: MAGNETICUM Pathfinder

Box4 uhr: (m,) ~ 1.4 x 105M

* Valenzuela and Remus, 2024: M, > 2.4 X 10'°Mg >
« 21 Shell Galaxies, 62 Stream Galaxies
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Going 2D - Mixing Observations and Simulations
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Going 2D - Posterchild Galaxies
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Shells - Radial Profiles
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— global fit: n = 6.021
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Shells - Radial Profiles

Htim = 30.3, band =r, lims = [20.0,30.3]
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Streams - Polygon Annotation

Miim = 30.3, band =r, lims = [20.0,30.3]
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Velocity Dispersion

ring
losv

{o

Surroundings
) [km/s]

Shells
400
9 cherry
3501 M most massive
@ 1
bco 300 A
£ +
'g £ 2501
S -
£ 200 A
2
5 S 150 A
7] )
100 1
50 A é
O 1 1 1
0 100 200 300 400
(ofhell) [km/s]
Shells
05.08.2024

Streams
400
¥  cherry
350 { ¥ most massive
300 A
250 A
200 A
150 - ¢
100 - LA
50 1
0 1 1 1
0 100 200 300 400
(oftream) [km/s]
Streams

Johannes Stoiber — jstoiber@usm.lmu.de



Velocity Dispersion

Shell / Surroundings
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Velocity Dispersion
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Stellar Populations Summary
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Shells and Streams
—>Depression in Velocity Dispersion
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Ages
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Ages

Shells Streams
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Stellar Populations Summary

Shells and Streams
—>Depression in Velocity Dispersion

- No Deviation of Age in a Single Direction
- Streams can be very young
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Metallicity
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Metallicity

Shells Streams
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Metallicity

Shells Streams
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Stellar Populations Summary

Shells and Streams
—>Depression in Velocity Dispersion

- No Deviation of Age in a Single Direction
- Streams can be very young

- No Deviation of Metallicity in a Single Direction
- Shells more metal rich than Streams
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Shells and Streams - Morphology and Position
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Shells and Streams - Morphology
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Shells and Streams - Position
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Shells and Streams - Stellar Mass
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Shells and Streams - Morphology Summary

Shells
—>Appear mostly along the Major axis (faceon)

- More Massive

Streams
—=>Appear all around the Galaxy (faceon)
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Where They Came from and How They Got There

Find Progenitor:
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Where They Came from and How They Got There
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Where They Came from and How They Got There
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“Where they come from” - Summary

Shells and Streams
—> Consist of accreted Stars

- We can accurately find their Progenitors
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“Where they come from” — Ongoing Work

Progenitor:

Vradial
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Summary
Stellar Population Properties Morphology and Position
Shells and Streams Shells
—>Depressionin Velocity —> Appear mostly along the Major axis (face-on)
Dispersion - More Massive
Streams
- No Deviation of Age in a Single > Appear all around the Galaxy (face-on)
Direction
-> Streams can be very young Progenitors
Shells and Streams
- No Deviation of Metallicity in a > Consist of accreted Stars
Single Direction - We can accurately find
= Shells more metal rich than their Progenitors
Streams
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