
The Structure of Starforming Galaxies
at z ~ 2 (as seen through SINFONI)

• Culling targets for SINFONI 3D spectroscopy
• Large disks, mergers, and strange compact galaxies
• The gas content of SF z~2 galaxies
• Hints on the formaton of bulges, thick disks, etc. 

Alvio Renzini, IPMU, May 15, 2013

Outline:

      Based on the work of the zCOSMOS and SINS Teams:
      S. Lilly, AR, G. Zamorani, C. Mancini, M. Carollo, Y. Peng,        

       L. Pozzetti, N Förster Schreiber, R. Genzel, L. Tacconi,  
                 G. Cresci, S. Newman and many more)
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2006: a BzK galaxy @ z=2.38  w SINFONI

Genzel et al 2006, 
Nature, 442, 786

H kinematics of
BzK15504 in the 
Deep3a field of EIS

(Kong et al. 2006)



2007: zCOSMOS-Deep (PI S. Lilly) starts the 
mass producton of suitable targets for 

the SINFONI follow-up
• Among VIMOS targets (mostly sBzKs) pick those with a suitable 

star nearby for NGS/LGS

• Place them as “compulsory” targets in VIMOS  masks

• Priority  for spectra extracton and redshif measure  for them

• Check if the redshif is such to have H in the K band & clear 
from OH/telluric contaminatons

• If so, proceed with SINFONI “pre-imaging”

• If H fux is strong enough then the target is promoted to >5h 
AO-Assisted observatons

 



The Targets

Mancini et al. 2011

Black: B<25
Green: B>25



Many Years Later



The SINS/zC-SINF project in contest
35 galaxies with AO data



Bookkeeping
Pre-imaging
Data

Mancini et al. 
2011



“Kinemetry” to classify the 
dynamical structure of galaxies

Shapiro et al. 2008
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HST/WFC3 H-band 
imaging (or ACS I band)





Rotaton vs Vel. Dispersion in 
Natural Seeing vs AO data

    Seeing limited                AO                          Combined+



Summary
• Redshif ~2 SF galaxies come in roughly  equal    

fractons as disks (~50%), merger-like (~25%), and 
compact dispersion-dominated galaxies (~25%)

• Galaxies are very gas rich, Fgas ~  0.5 

• Disks have high velocity dispersion ( ~ 50-100 km/s)
• Disks are unstable to fragmentaton to form clumps
• Both whole galaxies and individual clumps sustain 

vigorous galactc wind (mass loss rate ~ SFR)
• The “loading factor”, wind mass loss rate /SFR ~ 1   

and almost independent of mass



Tantalizing inferences
• We may be seeing Thick Disks in formaton
• Clump migraton and coalescence to the center       

may result in bulge formaton 
• Compact dispersion-dominated galaxies are more 

puzzling. Forming bulges that may accrete disks    
later?

• Galaxy evoluton is controlled by gas infows and 
outlows

• Several of these galaxies must soon be quenched, 
leading to early-type (“elliptcal”) galaxies.



Thank You
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