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D3a-6004 (z=2.38) 

Hα broad  (outflow) 
Hα narrow (star formation) 
Rest-V continuum (stars,HST) 
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+ in prep. 

Widespread Nuclear Outflows Driven by AGN 

.Also, e.g., Rupke+02-13; Sturm+11; Nesvadba+11; Westmoquette+12,13; Harrison+12,14; Maiolino+12; Cano Diaz+12; Fabian12; 
Diamond-Stanic+12; Mullaney+13; Rodriguez-Zaurin+13; Cicone+12,14,15; Juneau+12,14; Brusa+15; Cresci+15; Perna+15 

 Centers of log(M*) ≳ 10.9 galaxies,  FWHM ~ 500–2000 km/s, in H+[NII]+[SII], 2 – 3 kpc extent  

 High duty cycle among typical massive galaxies, dMout/dt (ionized gas) ~ SFR, vout > vesc 

320 M


-selected 0.8  z  2.6 galaxies;  80 at log(M


) > 10.8 

(KMOS3D, SINS/zC-SINF, LUCI, GNIRS) 
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The Need for Sensitive Spatially-Resolved Data 
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NMFS+09,15; Tacchella+15a; Lang+14 

F(Ha) = 2  10–16  cgs 
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Genzel+06,14; NMFS+14 

Not corrected for VF Corrected for VF 

F(Ha) = 2  10–16  cgs 

FWFMbroad (nucl.) = 1000 km/s 
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Physics of lifecycle of massive galaxies 
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Summary 

Cold molecular gas 

PHIBSS/2 @ PdBI/NOEMA     Tacconi+10,13 
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