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Overview

Scientific rationale

(U)LIRGs (LIr ∼ 1011-1013L�)

Intense Star Formation Activity, e.g. Le Floch et al.2004 ;

Dynamical process and AGN, e.g. Colina et al.2005.

Galactic Winds

Enrichment on IGM, e.g. Heckman et al.2000 ;

Regulate and quench both star formation and the BH accretion.

Neutral gas phase: Kinematics tracing NaI D λλ 5890, 5896 Å

! Faint and Complex Feature (physical origin: Star & Gas);

2-D Spatial extent, mass and energy associated to the wind.
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Results (I)
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1-D Kinematics: Spatially Integrated Spectra

Study of the data analysis techniques to extract stellar and neutral gas
kinematics (penalized PiXel Fitting technique, pPXF, Cappellari et
al.2004) for a sample of low redshift (U)LIRGs (z≤0.03);

Goal: Stellar and neutral gas kinematics for the (38) (U)LIRGs sample;

Development of tools for decontaminating spectra from the stellar
component;

Goal: ”Pure” neutral gas kinematics for a high S/N of (10) LIRGs subsample.
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Investigate the dependencies of the neutral gas kinematics
with galaxy properties and comparison with literature

Galactic Winds 307

Figure 1. Na I outflow velocities measured at line center versus galactic star
formation rate. Squares, hexagons, circles, and triangles from data presented
in Martin (2004), Rupke et al. (2002), Heckman et al. (2000), and Schwartz
& Martin (2004), respectively. These starburst systems represent the highest
surface brightness objects in their luminosity class. The dashed line represents
the upper envelope when a simple model for projection effects is applied.
Adapted from Martin (2004).

10 (Martin, Kobulnicky, & Heckman 2002; Suchkov et al. 1994; Suchkov et al.
1996), so there is currently no evidence that the mass loading factor decreases
in more luminous starbursts. Third, the Na I velocities in ultra-luminous star-
bursts actually are consistent with acceleration by the tepid wind. It is the Na I
velocities in the dwarf starburst winds that do not reach the terminal velocity
of a hot wind at the measured temperature of kT ∼ 0.73 keV. The increase in
Na I outflow velocity can be easily understood dynamically. The dwarf starburst
winds simply lack enough momentum to accelerate the clouds to the velocity of
the hot wind.

4. Spatial Extent of the Absorption

The Na I spectra described above were extracted from the nuclear regions of the
galaxies (or specific star clusters in the case of the dwarf starbursts). At redshifts
0.1, the galactic disks subtend a large enough solid angle to allow extraction of
several independent spectra – even with 0.′′8 seeing. Figure 2 shows the disk
of ı10565+2448 and its nearest companion, which together subtend 11.′′3 or a
physical distance of 9.6 h−1

7 kpc.

SFR [Msun/yr]

V(
Na

)[
Km

/s
]

V~ SFR^0.35

ULIRGs, Martin et al.2005

LIRGs, Heckman et al.2000

1Jy ULIRgs, Rupke et al.2002

Dwarf Starburst, Schwartz and Martin 2004

LIRGs, Our Data
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2-D Kinematics

Work in progress

Obtain the velocity fields and velocity dispersion maps of the neutral gas
(V and σ 2-D maps) using Line Fitting technique;

Study of techniques to enhance the S/N in 2-D spectra (3x3 Tesselation
and Voronoi Tesselation);

Characterize the velocity fields and velocity dispersions maps.
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Neutral Gas Velocity Fields and Tesselation Technique
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Future work

Applying techniques to enhance the S/N in 2-D spectra;

Comparing with the ionized gas and stellar kinematics;

Exploring the potential of NIRSpec (JWST) instrument using
the results of these local (U)LIRGs for simulate NIRSpec
observations at higher-z.
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And finally . . .

The End
Thanks for your attention
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Recovering the line of sight velocity profile
Cappellari et al. 2004

LOSVD of the stars and gas in a galaxy could be inferred from an
observed galaxy spectrum

fit the spectrum with the convolution of a template spectrum
and a velocity profile

parametrization as a Gauss-Hermite series

L(v) = [
e−(1/2)y2

σ(2π)1/2
] × [1 +

N∑
j=0

hjHj(y)]; y = (v − V )/σ (1)

Van Der Marel and Franx (1993)

Emission line masking, noise, template and reddening

Estimate of the errors/reliability with Monte Carlo simulations
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