THE VISCACHA SURVEY REVEALS THE SMC IN 8D
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12/11/2016: FLAVIA & BRUNO WEDDING

Bruno Dias, IAUS395 in honour of Beatriz Barbuy. Paraty,

21/Nov/2024

VISCACHRA
Beatriz + Bruno

- 2005-2007: Undergraduate

- 2008-2010: Master

- 2010-2014: PhD

- 2015+2016: PhD prize

- 2010-2024: 31 papers (~2 /yr

Beatriz beyond the stars:
Respect, teamwork, ethics,
organisation, communication,
work-lite balance...
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2 KEY PAPERS FROM PHD WITH BEATRIZ
THAT MADE MY EARLY CAREER

VISCACHRA

A&A 590, A9 (2016)
DOI: 10.1051/0004-6361/201526765 %tronomy

© ESO 2016 AStI‘OphySiCS

FORS2/VLT survey of Milky Way globular clusters

Il. Fe and Mg abundances of 51 Milky Way globular clusters
on a homogeneous scale*-**

[Fe/H]HIO compilation
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B. Dias»%>3, B. Barbuy?, I. Saviane!, E. V. Held*, G. S. Da Costa’, S. Ortolani* ¢, M. Gullieuszik*, and S. Vasquez’-3°

Metallicity scale for MW globular clusters

Dias+16 (full range, incl. metal-rich in the bulge)

Carretta+09 (obsolete, no metal-rich)

residuals
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Details, catalogue,

[Fe/H]COQ compilation

references here:
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2 KEY PAPERS FROM PHD WITH BEATRIZ
THAT MADE MY EARLY CAREER

VISCACHA

A&A 591, All (2016)
DOI: 10.1051/0004-6361/201527558 %tronomy

© ESO 2016 Astrophysics

SMC west halo: a slice of the galaxy that is being tidally stripped?

Star clusters trace age and metallicity gradients™-**

B. Dias"2, L. Kerber’, B. Barbuy?, E. Bica*, and S. Ortolani* ¢

The VISCACHA survey

Maia, Dias, Santos Jr., Kerber+19
and 10+ other papers so far

(>40 team members)

IV VISCACHA MEETING UFABC BRAZIL AUG 2023

Details, codes,
data products,

references here:
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THE SMC STRUCTURE
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Z"’ZOkpC Subramanian et al. (2012): RRLyrae

/~20kpc

Y~4kpc

~X~4kpc
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WHY ANOTHER SURVEY?
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WHY ANOTHER SURVEY?
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VISCACHA f
| VISCACHA meeting. IAG-USP, Sao Paulo, Brazil. 13-14/July/2018




THE SMC IN 8D

VISCAHCHA
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WHICH 8 DIMENSIONS? (5223

VIS H

2D: RA, DEC (Bica catalogue + fine tune density profile VISCACHA photometry)

3D: Distance (CMD, VISCACHA photometry)

4D: Radial velocity (CaT spectra, VISCACHA spec. follow-up)
6D: PMRA, PMDEC (average Gaia astrometry)

/D: Age (CMD, VISCACHA photometry)

8D: Metallicity (CMD, VISCACHA photometry + CaT spectra VISCACHA follow-
up)
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THE SMC STRUCTURE

VIS H

Dias et al. (2014,2016)
framework: split the SMC outer
regions azimuthally

Possibly shaped by interactions
with the LMC

relative & (°)

//\\

Southern brldgel
| N N

relative o - cosd (°)
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THE SMC STRUCTURE

VIS H

Dias et al. (2014,2016)
framework: split the SMC outer
regions azimuthally

Possibly shaped by interactions
with the LMC

relative & (°)
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THE SMC STRUCTURE

VIS H

Dias et al. (2014,2016)
framework: split the SMC outer
regions azimuthally

Possibly shaped by interactions
with the LMC

olative § (°)

outhern bridge:
N b
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THE SMC STRUCTURE 2>

Dias et al. (2014,2016)

framework: split the SMC outer
regions azimuthally

Possibly shaped by interactions SR Y
with the LMC Y e

Ning/bridge.. - &

outhern bridge:
™ N

relative o - cosd (°)
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BRIDGE AND COUNTER-BRIDGE

$3 [3D] Paperlil+IV
(O [3D] This work
[3D] Bridge
B [3D] Counter-bridge
[3D] inner r<ry
[2D] Main body
[2D] Wing/bridge
[2D] Southern bridge
[2D] Northern bridge
[2D] Counter-bridge
[2D] West halo
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2D: AGE-METALLICITY ALONE IS
NOT OBVIOUS AT ALL %*l VIS H

See:
Dias et al. 2016

Parisi et al. 2022

De Bortoli et al. 2022
Oliveira et al. 2023
Saroon et al. 2023
Parisi et al. 2024

Dias et al. 2025

Etc etc
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8D: AGE-METALLICITY +
PHASE-SPACE VECTOR +
DIAS1T6 FRAMEWORK
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8D: AGE-METALLICITY +
PHASE-SPACE VECTOR +
DIAS1T6 FRAMEWORK
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INTERPRETATION OF THE 8D
wmn DATA
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TAKE HOME MESSAGES

* The SMC has a complex structure, kinematics, evolution history

» Solution to analyse observations: phase-space vector + age + [Fe/H]
* Star clusters are more suitable than field stars (ages, distances...

* VISCACHA = stellar and galaxy evolution people working together
* The SMC is breaking apart (we can finally see it in detail

* Full chemo-dynamical simulations are required

Bruno Dias, IAUS395 in honour of Beatriz Barbuy 21/Nov/2024
bruno.dias@unab.cl D) www.astro.iag.usp.br/~viscacha
YW AstroBDias | ©) astrobdias ‘ AstroBDias

—



e NN N NS e ]
AN NN R

>
'

Caass N R W e PARABENS E
- ' - MUITO OBRIGADO
PROF. BEATRIZ!

U oY w‘ LN B -’ M R N 4

i vwl‘:\r\\gv\'.&v Il WS \‘@,%V At 'S k\z\(\«,
3 W . ir.\v\;&(v\vd: v\k‘a‘\( \(ﬂz\.“vy
D\ % y\(\(\(vv\twv‘ui‘/,\v\
» \§ .v “c‘ »

%
-
R

%
-
<
<

e

g
o

% [ \g

: tﬂryg’\): -/ ’ 4@ >

<-€'<&<~dr
) <

e

L

5—_
b3 o)
g ]

“
SO
CX e

gy

R
ST
3 o 2l of

25X

v
~
>

R

)

3

d

)
)
— 4

»

N, =

I\

y

|

o X

T

S,

(s

-

|

g N
-




