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First-passage model (Unbound)

- SMC-LMC formed an interacting system 5-6 Gyrs ago

- The MCs are likely on their first infall into the Milky Way, entering its virial radius ~2
Gyr ago

- The LMC and SMC may have been interacting each-other for a long time

- A recent (~200 Myr ago), near-direct collision

See {o]§
a review about the future and past orbits
of the MCs




Several substructures in the

- Ring-like overdensity Single spiral loop
periphery of the MCs

and warp
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Offsets of the Different kinematics for
Dynamical centres clusters and field stars

—— Field regions
—— Clusters

Young MS

Carbon Stars

RGB

Photometric centre

HI gas dynamic centre

U = 0.146+0.002 mas yr!
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SOME MUTUAL INTERACTION
SIGNATURES IN THE LMC




Wing

Small Magellanic Cloud
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Regions with bimodal distribution of distances,
and radial velocities

See also:
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Dynamical model must reproduce:

Kinematics

SEE NEXT TALK

Star Formation

History

C
Scylla. II. The Spatially Resolved Star Formation History of the Large Magellanic Clo
Reveals an Inverted Radial Age Gradient
r E. Cohen' ©, Kristen B. W. I\‘-‘IcQuinn"Z s ire E. Murr: , 1j s*®, Yumi Choi’,
Christina W. Lindberg™"®, Clare Burhenne', Karl D , Pet hulova Merica , Karoline M. Gilbert”
Martha L. Boyer™ @, Steven Goldman~ C '

Scylla. III. The QOutside-in Radial Age Gradient in the Small Magellanic Cloud and the
Star Formation Histories of the Main Body, Wing, and Outer Regions

Roger E. Cohen' @, Kristen B. W. 1‘»-‘Is:(:3uinn"3 , Claire E. l‘vllln‘ayl‘3 , Benjamin F.
Christina W. Lindb: Clare Burhenne @, Ka . Gord , Petia Yanchulova D
Andrew E. Dolphin . Karoline M. Gilbert™ @, ] / S. Hirschauer om” @, and

Chemical Properties



Dynamical model must reproduce:

SEE NEXT TALK

Kinematics ‘

Star Formation

SFR (10~Mg yr—! pe=2)

—_

—— South region

History ) } —— North region
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CLUSTERS _

IELD STARS

2 4 6

Age (Gyr) SMC semi-major axis (°)

Bursting model Closed box model Merger model

Metallicity dispersion not observed I
in field stars

Not a single AMR for SMC clusters



FIELD STARS

‘sMcal
\__ /  SMCNOD

Bty “all regions explored by APOGEE seem to

West Halo . . . .
show a single chemical enrichment history”

APOGEE + GAIA

HR spectroscopy
RGB stars

Almeida et al. 2024

MR s g :
,_I Séuthern Halo

a4 2 0
X (deg)

See for a different point of view: ELéXEi'GIRAFFE

HR spectroscopy
RGB stars



MAIN BODY

Same AMR for clusters and field stars

CLUSTERS Perren et al 2017




.- =" Main body
West Halo
+ Wing/Bridge
= Counter—Bridge
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SEE NEXT TALK

VISCAHACHA
VISCACHA Survey

http://www.astro.iag.usp.br/~viscacha/ CHEMICAL EVOLUTION

SOAR/SAMI + GEMINI/GMOS IN EACH EXTERNAL REGION



VISCRACHA

VISCACHA Survey

BEATRIZ BARBUY



WING/BRIDGE b i
PT98
DH98

o] Literature 7

O VISCACHA
¢ This work

Age (Gyr)

S

4

NORTHERN BRIDGE ]

SOUTHERN BRIDGE |

Age (Gyr)

WEST HALO

HiEe

T
— - C13-B
- TBOS-1:1
TBO09-1:4
TBOS-nm

Age (GYr)

relative & (°)

0

This Work
Literature

P s
! \ Couhter;Bndg’e.\HD G
' o \‘_..‘100 \}\r
Ndrthern Bridge ' e i o B
| ! \ . .
| 2,2° 7
.. 7" West Halo
o ®

\ - Bgeer
Wlng{Bnde’B,\ =

-
-

S\ou\t\hern\Bridgen Bica catalogue
N : ® This work
= g,

L 4
5 0 -5
relative o - cosd (°)




Literature
Wing/bridge
West Halo

\ Couhter_—Bridg'e\,MG P
b " 4

i e 1' 100 ”.
Ndrthern Bridge "l - I

i
aal ‘L\
.. 2% West Halp

Mag. Bridge
Mag. Stream

= Model West Halo wihggaridgé, o
Ridgeline Wing/bridge ;\_.. N
-1 :

-
-

e '}."_‘_.- \ o 'y _:E:'

relative & (°)
0

S W R i
Southern Bridge: Bica catalogue

N '+ ® This work

E . 1 .

L L l
5 0 -5
relative o - cosd (°)

b

8
Age (Gyr)




[}
Ly
=
=
B
CU
e

WVISCACHA - 5/
VISCACHA - Goodman
This work

Two groups of
Clusters 1n the

Wing/Bridge

7.5 5.0
relative o cosd (°)

Metal-poor group
older than de Bridge
[Fe/H] < -0.6 dex
Metal-rich group
younger than de Bridge

[Fe/H] > -0.5 dex



Take these messages home

- Star clusters are excellent tracers of the chemical evolution and dynamical history

- Age-Metallicity relation is a powerful tool to disentangling the complexity of the SMC

- Metallicity dispersion is real so it is mandatory to analyze clusters in different SMC
regions and not as a whole

- Do field stars and clusters have the same chemical evolution or not? If they don’t’...
Could that difference be due to dynamic effects?

- Dynamics and kinematics are also necessary (see next talk!)

.‘|.

SOAR

VISCACHA

Credit: B. C. Quint/SOARICTIO/NOIRLab/NSF/AURA



ADDITIONAL SLIDES
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_'f‘The Magellanlc Clouds |s one of the nearest mteractlng systems of-f:.','f'
l;:f,:dwarf galaxres i by Bl

i Dlstance 62 4 + 0 8 kpc

G »7;*-3_'_’._-_Elongated trlaX|aI structure Wlth a
. line-of-sight depth  of ~14kpc
. . (inner: reglons), , ~23 kpc (ln the
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'Z-'?'Dlstance 49 5 + 9 5-kpC'--".'=’:"."}:«- g

":'."'_Flat dlSC morphology Wlth a smgle sp|ral sty
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