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Introduction @) )

Galactic Winds: Gas moving at high
velocity (ionized/molecular) driven by SN

explosions or AGN activity.
Complex kinematic: double picked -

shocked layer
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Veilleux + 2005

Ho + 2016
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Systematic study of
outflows In the Local

Universe: CALIFA!

R ~ 850, FWHM = 2.5% 835
galaxies (735 DR3+100)

Archetype of
an outflow: NGC 6286

- WHAN diagram, Cid Fernades+ 2010

- AGN-shock excited winds demarcations,
Sharp & Bland-Hawthorn 2010

- fitting continuum and emission line
analysis with Pipe3d & fit3d, Sanchez
+2016ab




Systematic study of outflows in the Local Universe using CALIFA: 1.
Sample selection and main properties.
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Not all the extraplanar gas is asociated with

outflows

* Low EW(Ha) < 3A — HOLMES (Post AGB, white dwarfs)
Binette4+1994, Stasinska+2008,Flores+2011
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What dominates the ionization in the extraplanar
gas ?
DIG, AGN-excited wind, shock-excited wind

AGN : SHOCK: DIG:
29% 69 % 2%
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Global properties of the samples

Criterion used to select outflows
(1) :>70°.

(2) Detection of extraplanar gas.
(3) Enhance in the line ratios.

(4) EW(Ha) > 3A.

(5) Biconical/Bipolar morhology in the extraplanar gas

1< 70° (CALIFA subsample): 615 galaxies

1>70°: 203

Candidates: ' 7/44 (2% of total)
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Dominant 1onization in the mucleus of the

samples
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Do the galaxies hosting outflows present an

globa) increase in their SEFR

I | | . T TR | I . |

Typical emission
line profile of an
outflow
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Fig. 6—Composite_star_formation law for the normal disk ( filled
circles) and starburst (sguares) samples. Open circles show the SFRs and
gas densities for the centers of the normal disk galaxies. The line is a
least-squares fit with index N = 1.40. The short, diagonal line shows the
effect of changing the scaling radius by a factor of 2.

Threshold en outflows: Heckman
+2001, 2002

They are ubiquitous in galaxies
in which the global SFR per unit
area exceeds roughly 107 Msun yr
kpc? (a condition satisfied by
local starburst and bigh redshift

Lyman break galaxies)

/

Kennicutt +1998

ystematic study of Outflows in the Local Uni

verse

Heckman (2001, see also Heckman 2002) used Ha, NaD and
X-ray observations to claim that efficient winds are launched pro-
vided the surface density of star formation, X,, exceeds a thresh-
old value of ¥ = 0.1 Mg, yr" kpc™, a finding that is also

mass. The wind-dominated galaxies have SFRs as low as approx-
imately 0.1 Mg, yr~!, and SF'R surface densities of approximately
10~3=10""~ Mg yr~! kpc~2, much lower than the canonical thresh-
old found in classical wind galaxies (Z = 0.1 Mgy -
Heckman 2002).

Observations show that cold outflows occur in galaxies with
a high SFR per surface area. Egrr. Typically, outflows are ob-
served if Tepp > 0.1 My, yr~' kpe™? (Heckman 2002; Chen et al.
2010). This limut 1s supported by theoretical modelling (Murray
et al. 2011; Scannapieco 2013). We calculated Zspg using the
}ll‘EEIR'R:?‘n. in line with Rubin et al. (2010). Kornei et al. (2012) ar-
gue for a slightly different way of deriving the area A = rrRE,,-"_’r.?.
where Rp is the Petrosian radius, which will result in shightly
lower values of Zgpp.

SFR surface density. Using these SFRs and estimates of the
source size, we calculate an SFR surface density (M kpc=?)
for both the 70 and 160 pm data (Figure 5). At least 30%
and as many as 50% of the objects using 70 um as the SFR
indicator or between 20%-30% using 160 pm as the indicator
have SFR densities larger than the empirical threshold of

2 needed to drive a wind (Heckman 2001).

(we will explore the correlation in more detail in Section 5). Ac-
cording to Heckman (2002), starburst-driven winds are observed to
be ubiquitous in galaxies with log (2 Mo yr~ kpc =
(see also the results of Sharma et al. 2017). In our sample,
1og(Zsrr max /M yr~! kpe™2]) = —1.95, almost a dex lower."?

" r e e e 2 e s oy e v v
yI " for this “..{].iX\“ we calculate an SFR surface density E;)i‘
Tgrr = 0.014 £0.001 Mg, yr~!kpc~2. Such a E g is an order of
magnitude smaller than the threshold of = > 0.1 Mgy yr~! kpe™?
(Heckman 2002: Bordoloi et al. 2014b) required for driving the
large-scale galactic winds (see also Newman et al. 2012). In sum-




Gas molecular, another requlator of
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FoV I' x I, 0.2%/pix, R ~ 3000

Searching outflows in MUSE (in prep...)

B IER.

SNZ2006et
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FoV I' x I, 0.2%/pix, R ~ 3000

Searching outflows in MUSE (in prep...)

| 9| ¢ |*

SNZ2006et

17




| A"l ol ml, Al 1 (I

.musu

toler{ade
el HIE
I
[Omi]5eET

THE ASTROPHYSICAL JOURNAL LETTERS, 85(:L17 (Spp), 2017 November 20

7. The American Astrod

v. All rights reserved.

Jdoi.org /103847

CrossMark
Serendipitous Discovery of an Optical Emission-line Jet in NGC 232

C. Lépez-Cobd' @, §

AP T0-264, CP. (]4“I(]
- P]'T"I" PACC, Depanment of Physics and Astronomy, Univ rsity of Pittshurg
* Max-Planck-Institut fiir extraterrestrische Physik. Gi

. . Germany
! Instituto de Radioastronomia y Astrofisica, Universidad Nacional Auténoma de México, C.P. 58190, Morelia, Mexico
5 . .
6

S 1
S. F. Sdnchez
J; K. Bamrera-Ballesteros™

! Instituto de Astronomia, U mn_rsld.xj Nacional

. L Cruz- (ionnﬂu
. L. ‘;amhu Ml,mzula.no :
Autdénoma de

', L. Binette', L. Galbany”

. J. Walcher®®, E. Aquino-

Meéxico,

nbachstrafie, I»

. T. Kmhlcr‘ L.F

-Ortiz' @, and J. P

DF. xico; clope

. Pitsburgh, PA 15260, USA
& Garching

. Rodrig uez”,

9
. Anderson

SUFO. LINATTL T

Depantment of Physics and Astronomy, Johns Hopkins University, 3400 N. Charles Street, Balimore, MD 21218, USA
Departamento de Fisica Tedrica y del Cosmos, Universidad de Granada, Campus dL Fuentenueva, E- 18071 Granada. Spain
Instituto de Astrofisica de Andalucia (CSIC). Glorieta de la Astronomia s /n, 3004, E-18080 Granada. Spain

An der Sternwarte 16, D-14482 Potsdam, Germany

Fump_.m Southern Observatory, Alonso de Cardova 3107

Leibniz-Institut fiir Astrophysik (AIP),

. Vitacura, Casilla 190001,

Santiago, Chile
Received 20017 June 28; revised 2007 November 6; accepred 2017 November 6; published 2017 November 20

Lopez-Coba+2017

2017ApJ..

in the Local Uni

.850L..17L




Conclusions

We have performed an unbiased serch for outflows in the

Local Universe (CALIFA)
* We have found that only 2 % of galaxies from CALIFA

(total sample) present an outflow. This is in agreement with
a similiar study in SAMI (Ho + 2016).

* There is a Teal increase in the SFR surface density in the

inner regions of the ouflows galaxies (r<1.3 Re).

* Those ouflows galaxies seems to be NSFG.
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Thank you !
Gracias !
Nib'oolal
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