
Supergalactic Winds Scenario
Massive starburst evolve and via stellar winds and supernova explosion leave 
their parent galaxy (creating a channel) and through their products out of the 
galaxies.

Some may even destroy their home galaxy (in the case of BCDs)

Talisman used 
to enrich the intergalactic medium (IGM metallicity is 10-30% solar).
to understand the low metallicity in BCDs
to understand the BCDs (lack of galaxy behind)

Superwinds Demographics (Heckman, 2001)
Several indicators of minor axis outflows.
An excess of ionized gas along the minor axis(from Halpha images)
Emision-line profiles broader along the minor axis
Emision-line ratios which are more shock-like along the galaxy minA.

Isolated galaxies , spirals, irregulars and BCDs
Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo
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Nuclear Starburts Hydrodinamics                           
(Supergalactic Winds- SGWs)

GTT+CMT, Ap.J., 478, 1997; MNRAS, 293, 1998.                               
Also...ApJ. Letters, 490, 1997; ApJ, 123 (2002)

Nuclear starburts Regions (E=10 40 -10 44 ergs/s)

2D MODELS

*Massive nuclear stellar burst in Kpc THICK discs                        
(Tomisaka & Ikeuchi, 1988)

*Extension to...THIN galactic discs surrounded by a low-density 
halo (Suckkov etal., 1994)

OBSERVABLES (INTERPRETACION)

*large scale Xrays remnants.....thermalized stellar ejecta in the reverse shock

*superwind...free expanding stellar wind

*Optical remnants (the debris of the shell)
Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo
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The large pressure in the hot 
superbbuble...would open 
the cones...moreover  the 
shell is too hot.

It woud lead to a giant 
cavity...not a narrow waist.

No causal relationship 
between the disk and the 
starburst....

GTT+CMT, ApJ,1997,MNRAS, 1998

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



GTT+CMT, ApJ,1997,MNRAS, 1998

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo
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Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo

Free expanding 
wind (Chevalier 
& Clegg, 1995)

GTT+CMT, ApJ,1997,MNRAS, 1998



Chandra X-Ray Image of M82

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



30”=1170 pc

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo
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•Fabry-Perot imaging spectrograph (R=10000-40000 for the 125 
microns-500microns etalons).

•Was at the WHT (4.2m) at the ORM (unavailable since july 1999).

•TAUCAL for phase calibration.

•MATADOR for data annalysisC
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Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Position-velocity

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



SIGMA-position

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



•We have the knots classified...select the brightest ones in the 
central zone S20+21 (#20 and #21 from Smith etal., 2001)...

•We measure R=1210 pc and v=85 km/s from the datacube.
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Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo
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“M82 the last SGW in the nearby universe???”
Casiana Muñoz-Tuñón & Veronica Melo

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Not all cases (starburts) will undergo a SGW

Starburst luminosity

The underlying Galaxy

The starburts “pigeon hole”

The environment (interactions)

Gas inflows (triggering) vs “espontaneous” star formation.

Ingredients???

Important implications (star formation at low z):
IGM enrichment (e.g. IZW18, “the case” all metals gone??)

Star formation feedback

DIG FEBEL, The aparence of Galaxies.

Parameters used in models (z greater than 1)
Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Looking for more cases...at low z

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo
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H_alpha (JKT) Filtro H (2MASS)

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo



•Look for SGW in BCDs 

•Kinematics (Fabry-Perot) studies

•Get the most from the known case (M82)

•Look for SGWs in big galaxies (other environments)

•More ingredients for the models...new models

Guillermo T-T, Veronica Melo, Luzma, Sergey Silich, Pepe Vilchez, Jorge 
Iglesias, Ismael MD, Jose Miguel RE, Begoña GL, Ana Pérez, Jose 
Acosta, Denise Gonzalves, Nicola Caon, ...et future etal..

Estallidos I. Madrid, 27-29 january 2003; C. Muñoz-Tuñón & V. Melo
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