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SUNBIRD - 
SuperNovae & star- 

Bursts in the InfraRed 
VLT/NACO/Sinfoni and 

Gemini/Altair/GEMS 
adaptive optics 
imaging in the NIR 

SALT spectroscopy 
+ archival HST, Spitzer 

~ 40 LIRGS 
~ 40 lower lum SBs 

Mainly 20-100 Mpc  



Randriamanakoto et al. 
2013a,b 



Young massive clusters 
Most massive population of stellar clusters.  

 Globular cluster progenitors ?  

Are cluster formation and disruption affected by the host galaxy conditions ? 

NGC1819 



the Antennea (NGC 4038/4039) 

Full of SSCs / YMCs 

Which of them survive ?  

Disappearing clusters 

[Vaisanen+14] 



the Antennea (NGC 4038/4039) 

 Full of SSCs / YMCs 

Which of them survive ??  



LIRG evolution 
l  How does the interplay happen ?  

[Hopkins+07] 



LIRG evolution 
l  How does the interplay happen ?  

[Hopkins+07] 

Stellar populations  
Metallicity gradients 
Spatially resolved SF 
[Rajin talk] 



LIRG evolution 
l  How does the interplay happen ?  





Starbursts, mergers and AGN 
How does the interplay happen ?  



Starbursts, mergers and AGN 
How does the interplay happen ?  



Gas outflows 

l  Fundamental part of general 
galaxy evolution models  

l  But how do gas flows work, as 
a function of type, environment, 
and how far do they reach  

l  Fast and massive?  Or e.g. 
“dripping faucet” type?  



Granada 
Vaisanen+ 08 
Vaisanen+ 17 

IRAS 19115-2124 
“The Bird” 

Time-stamping star-formation in a complex 
galaxy merger with VLT and SALT 



Granada 

IRAS 19115-2124 
“The Bird” 
Vaisanen+ 08 
Vaisanen+ 17 



Granada 

SF dominated by a minor 
component [VLT/Sinfoni] 
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“The Bird” 
Vaisanen+ 08 
Vaisanen+ 17 



Sinfoni J+K cubes (line ratios)  

Shock heating around the nuclei 



Sinfoni J+K cubes (line ratios)  

Budding AGN activity in massive 
component ? 



Sinfoni J+K cubes (line ratios)  

Budding AGN activity in massive 
component ? 

Head 

Heart 
Body 



Blue-shifted velocity components all over 

Gas flows 



Blue-shifted velocity components 
Outflowing gas cause of SF being shut-off?   

Quenching in action? 

Gas flows 

blue-shifted systemic 

H_2 (1-0) S1 Blue-shifted velocity components 
Outflowing gas cause of SF being shut-off?   

Quenching in action? 



SALT spectra (STARLIGHT)  
Sinfoni J+K cubes (EW of abs 
lines)  

Difference in Star Formation Histories 



SALT spectra (STARLIGHT)  
Sinfoni J+K cubes (EW of abs 
lines)  

Difference in Star Formation Histories 



SALT spectra (STARLIGHT)  
Sinfoni J+K cubes (EW of abs 
lines)  

Difference in Star Formation Histories 



Bird kinematics and dynamics 



Strong starburst 
<6My age 
weak outflow 

7-10 Myr SF 
Ionised gas outflow 

No current SF,  
SB age >40 Myr 

Very strong  
galaxy-wide 
ionised, molecular, 
neutral cool+cold  
ISM outflows 



Bird Summary 

l  LIRGS provide a lab to study many key 

l  BIRD observed in AO-IFU and SALT : able to age-date SF histories 
and correlate to outflows and (possible) AGN growth 

l  Three components of the Bird appear to be in very distinct 
evolutionary stages  
– beware of interpreting global (U)LIRG properties 

l  Superwinds shape galaxy evolution – we see quenching in action  
– work on-going  


