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Nearby disk galaxy

Ha velocity

Spatially-Resolved
Kinematics at z > 1
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Dynamical Evolution
of Gas-rich Disks
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(Also, Cowie et al. 1995, van den Bergh et al. 1996;
Giavalisco et al. 1996, Conselice et al. 2004,
Lotz et al. 2004, Papovich et al. 2005;
Toft et al. 2007; Law et al. 2007,
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Forster Schreiber, Shapley, et al. (2009),; Genzel et al. (2008)
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Evidence for Dt
Bulge Growth?
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Rapid Star Formation/Mass Accretion:
Major Mergers or Smoother Infall?
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Major mergers Cold flows/minor mergers
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(e.g., Dekel & Birnboim 2003,2006, Keres et al. 2005,
d'Onghia et al. 2006, Kitzbichler & White 2007,

Guo & White 2008; Dave 2008, Noeske et al. 2007 ;
Elbaz et al. 2007; Daddi et al. 2007;

Dekel et al. 2008, 2009; Genel et al. 2008, 2009)

(e.g., Toomre & Toomre 1972; Barnes & Hernquist 1996,
Springel & Hernquist 2005, di Matteo et al. 2005,

Naab & Burkert 2003,2006, Hopkins et al. 2006,
Tacconi et al. 2006,2008; Swinbank et al. 2006

Robertson et al. 2008)
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Subsequent
Evolution

Major mergers?

T =0.71 Gyr T = 2.00 Gyr
w/ BH

Secular evolution?
©

T = 2.00 Gyr

Gas-rich star-forming disk:
disk fragmentation + bulge formation

e.g., Noguchi 1999,

van den Bosch 2002;

Croton et al. 2005;

Governato et al. 2006, 2007,
Dekel et al. 2007 ;

Bournaud et al. 2007; 2008,
Carollo et al. 2007; and others

Immeli, Gerhard, et al. (2004)
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SINS Key Results

& Kinematics of SINS massive star-forming galaxies at z ~ 2

e ~1/3 rotation-dominated, ~1/3 compact dispersion-dominated,
~1/3 mergers

« Fraction of rotation-dominated systems increase at higher masses

& Properties of massive z ~ 2 star-forming disks
« Significantly more turbulent and gas-rich than local disks
e Higher SFRs, large luminous/massive clumps

& Mass assembly, early evolution, and star formation activity
« Evidence for smooth+rapid mass accretion via cold flows/minor mergers

« Evidence for internal/secular processes in gas-rich disks & rapid bulge
formation

Erin K. S. Hicks - AAS - June 2009
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