arXiv:1609.01304 =\
The global and local stellar mass &=

assembly histories of galaxies

i e l, 1?
Fo

[barra-Medel H. J. *, Sanchez, S. F!, Avila-Reese V.!, Hernandez-Toledo H. M.!,
J. Jesus Gonzalez', Daniel Thomas®, Niv Drory?, Kevin Bundy’, M. Cano-Diaz',
A. Roman-Lopes?, Dmitry Bizyaev®*, Elena Malanushenko®, Kaike Pan?.

L Instituto de Astronomia, Universidad Nancional Auténoma de México, Boxr 70-264, México City, Mézico

2 Departamento de Fisica, Facultad de Ciencias, Universidad de La Serena, Cisternas 1200, La Serena, Chile

3 Apache Point Observatory and New Mexico State University, P.O. Box 59, Sunspot, NM, 88349-0059, USA

1 Sternberg Astronomical Institute, Moscow State University, Moscow

S McDonald Observatory, The University of Tezas at Austin, 1 University Station, Austin, TX 78712, USA

© Institute of Cosmology & Gravitation, University of Portsmouth, Dennis Sciama Building, Portsmouth, POl 3FX, UK

" Kavli Institute for the Physics and Mathematics of the Universe, Todai Institutes for Advanced Study, the University of Tokyo,

st Japan 2T 808 September, 23th 2016, Hobart, Tasmania.
The Changing Face of Galaxies

Héctor Ibarra Resolving the radial stellar mass growth history ]
The Changing Face of Galaxies




How are the galaxies assembled??
Inside-out or outside-in
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The Mapping Nearby Galaxies at
the Apache Point Observatory.

Héctor Ibarra Resolving the radial stellar mass growth history
The Changing Face of Galaxies




MaNGA Tri-color images based on the continuum maps
L ® o .
L . » ’
*e . " :.r. % 9 .: .
.. .. .. o.‘.-"‘. : » a ‘.. a
-n y .: ‘-':..': !‘::.’: v :;' ::‘..- ; -": »
- O.a.-' . ;:.' P :‘.. -: ’\. » '..-._-.. o S°'0
. . . - o . - / - ™
Lt e NS SN A s T Y
. " ‘s ~ e ~"| 2V A VN L. os’ e o .
ST S NIRRT T e A ST co o @
(0 . ce o BTN N (e Y P gt At A
» o . v p ‘s ." . @ ..'. . - \..\.' ’ .f‘ ) » - :. . > - :O o
A i\ s -0 ‘s e . ¢ 8 o’ R
SN OCE X T e ' ' . ] ...- . . LR .
—— - “s AN # " g ™ :0. . -
L . - o.l. ‘s>’ ¢ s .o “ - . [ . .. .o . ’
> 00,0 N ! X -~ . 0% o3 ° .- :' ‘W 8 2% o SN
\. ..... - L . : - .‘ :. ) . '?:.~;- . .‘.. ;
, a o* . \ O " "eatie Ceale Ll "
2 . N R T o
- s @ ... - - : - .. . LR n.t e 80
o —1 ' RS A be
? % % e o 0’0 -.-'o * .
L * TR0 T4
N ' ' RIS
;' ------ t. ] :. - .
@ ® . ‘.; LR - »
O » - - ;’: - :- -
— . M . .'0 -
t‘ .
‘) » :O ' °:'
L
: - . . ‘
‘)
-3

8.9 9.0 9.5 10.0 10.5 11.0 1.5

log(M/M...)

Héctor Ibarra Resolving the radial stellar mass growth history
The Changing Face of Galaxies




MaNGA Tri-color images based on [NII],Ha and [Olll] maps '
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Gas velocity maps derived from Ha kinematic analysis (km/s)
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The Archeological Methods

LoA/(1+2)) = /O t / o(AN) Lssp(N + X, t,2(t)0(£)dN dt 104 1 GN)

We use Pipe3D

(Sanchez et. al. 2015a,b)

Tops
M L Ob s — (t) dt
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Stellar Mass Growth Histories by galaxy propertles
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Tacchella et al.(2016 MNRAS 457 2790)

Compaction, Depletion and Replenishment on the Star-Forming Main-Sequence

Compaction:
Triggered by an intense gas inflow event,
involving minor mergers or counter-rotating
streams, and is commonly associated with
violent disc instability. The inflow rate is
more efficient than the SFR.

Blue Nugget Phase:

Associated with a compact, massive core of gas and
star-formation rate, short depletion time and high
gas fraction. The downturn at the upper bound is
due to the peak in SFR and outflow and the
suppression of inflow. Onset of quenching inside-out
due to central gas depletion.
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Mock MaNGA IFS with Cosmological Hydrodynamical
Simulation

Roca-Fabregas (2016, Ap),824,94R)
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Mock MaNGA IFS with Cosmological Hydrodynamical
Simulation
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Mock MaNGA IFS with Cosmological Hydrodynamical
Simulation

MOCK MGH OUTPUT
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Summary

- The larger the final galaxy mass, the earlier on average the galaxy
was assembled. Red/quiescent/early-type galaxies assemble on
average their masses earlier than blue/star forming/late-type ones.

- Most of the galaxies (most clearly for massive galaxies) show that
at high fractions of assembled mass, they formed in an inside-out
mode. At lower assembled mass fractions, this trend tends to
disappear.

- The way galaxies assemble their masses depends more on the
galaxy color/type than on its mass: blue/star-forming/late-type
galaxies follow on average a more regular and significantly more
pronounced inside-out mode than red/quiescent/early-type
galaxies.

- For red/quiescent/early-type galaxies, the outermost MGHs
present a large diversity of shapes, in many cases with signs of
an outside-in formation at low fractions of assembled mass.
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Summary

- The larger the final galaxy mass, the earlier on average the galaxy
was assembled. Red/quiescent/early-type galaxies assemble on
average their masses earlier than blue/star forming/late-type ones.

- Most of the galaxies (most clearly for massive galaxies) show that
at high fractions of assembled mass, they formed in an inside-out
mode. At lower assembled mass fractions, this trend tends to
disappear.

- The way galaxies assemble their masses depends more on the
galaxy color/type than on its mass: blue/star-forming/late-type
galaxies follow on average a more regular and significantly more
pronounced inside-out mode than red/quiescent/early-type
galaxies.

- For red/quiescent/early-type galaxies, the outermost MGHs
present a large diversity of shapes, in many cases with signs of
an outside-in formation at low fractions of assembled mass.
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Mock MaNGA IFS with Cosmological Hydrodynamical
Simulation
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SDSS-IV Dissects 10,000 Galaxies

ﬁ..i in Nearby Universe

| ||
- L

The Sample § %

We use 1385 galaxies
from the DR-13 (MPL-4)

B;Jndy e;. al. (261 5,Ap‘IJ 798, 7‘) |
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SDSS-IV Dissects 10,000 Galaxies
in Nearby Universe

The Sample

We finally work with
454 galaxies )

| ' | ' I
Bundy et. al. (2015,ApJ 798, 7)
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Future Work

Mock MaNGA IFS with Cosmological Hydrodynamical
Simulation
(Colin, Avila-Reese, Roca-Fabrega and Valenzuela in preparation)
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