
Semi-Empirical Merger Models - Method:
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Example: Galaxy Merger Rates:

Populate Mgalaxy(Mhalo):
(sub)Halo Merger Tree:

+
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Example: Galaxy Merger Rates:
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Example: Galaxy Merger Rates:
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Must Distinguish What “Mass Ratio” Means!

• Different observable and physical consequences for each!
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More Detailed Comparison
USING SIMULATIONS TO MAP MERGERS <> OBSERVABLES/BULGES/QUASARS

+

Predicted/Observed 
“Merger” Mass Function ~500 Merger Simulations

Hopkins, Somerville, Hernquist+ 06

Wolf+ 05
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Lotz et al. 2010

Observables 
  (e.g. concentration)

Mock Images

Simulation

Measure Merger ‘Timescale’, etc.

Tuesday, December 25, 12



Compare to Observations:
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Consequences for Bulge Formation:
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More Detailed Comparison
TEST STATISTICS OF QUASAR, RED GALAXY, & MERGER POPULATIONS 

Bell+06; Lotz+06; Lin+04;
Patton+02; Conselice+03

Hopkins, Bundy+ 06

Hopkins et al. 11
predicted bulge mass 
  density from 
  mergers in 
  semi-empirical model

or... merger rate needed
  to match observed 
  growth in bulges
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IR Luminosity Functions/Distribution of SFRs: PFH, Younger et al. 2009
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IR Luminosity Functions/Distribution of SFRs: PFH, Younger et al. 2009

Redshift Redshift

• Different processes dominate at different luminosities, just
   like z=0 (but the threshold moves!)
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Merger-induced bursts don’t dominate SFR density:
  (but critical for structure of ellipticals)

(~5-10% of total SFR)

PFH & Hernquist 2009
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More Detailed Comparison
TEST STATISTICS OF QUASAR, RED GALAXY, & MERGER POPULATIONS 

Merger LF Quasar LF Quasar LF Merger LF

Full Model

Simplified (no 
  feedback) lifetimes

Xu+;Wolf+;
     Ueda+

(see also Fontanot et al. 2006, Malbon et al. 2006, Volonteri et al. 2006)
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• Predicts the QLF vs. redshift, luminosity, wavelength

Can Mergers Account for Quasars?

PFH07

• There are “enough” mergers
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