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Overview	  

The	  Eagle	  Simula3ons:	  Michelle	  Furlong	  

•  Overview	  of	  Simula3on	  
•  Local	  Universe	  Results	  
•  High	  Redshi\	  Observa3on	  Comparison	  
•  Black	  Hole	  Proper3es	  and	  Evolu3on	  
•  Summary	  



EAGLE:	  Evolu3on	  and	  Assembly	  of	  
GaLaxies	  and	  their	  Environments	  

•  Hydrodynamical	  Simula3ons	  
•  Planck	  Cosmology	  
•  Resolu3on	  106	  solar	  masses,	  
	  700pc	  smoothing	  length	  
•  25,	  50	  and	  100	  Mpc	  boxes	  
•  Advanced	  subgrid	  physics	  

–  Star	  forma3on	  
–  Cooling	  
–  Chemical	  evolu3on	  
–  Stellar	  feedback	  -‐>	  thermal	  
–  AGN	  feedback	  -‐>	  ang.	  mom.	  

•  Evolu3on	  to	  redshi\	  0	  
The	  Eagle	  Simula3ons:	  Michelle	  Furlong	  



Model	  Varia3ons	  (25Mpc	  boxes)	  
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The	  Local	  Universe	  

The	  Eagle	  Simula3ons:	  Michelle	  Furlong	  

What	  does	  the	  galaxy	  popula3on	  look	  like?	  



The	  Local	  Universe:	  
Galaxy	  Stellar	  Mass	  Func3on	  

Observa3ons:	  
Baldry+	  2012	  [GAMA]	  
Li	  and	  White	  2009	  [SDSS]	  	  

The	  Eagle	  Simula3ons:	  Michelle	  Furlong	  



The	  Local	  Universe:	  
Galaxy	  Stellar	  Mass	  Func3on	  

Schaye+	  2014	  
arXiv:0714.7040	  The	  Eagle	  Simula3ons:	  Michelle	  Furlong	  
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EAGLE:	  Evolu3on	  and	  Assembly	  of	  
GaLaxies	  and	  their	  Environments	  
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Image:	  James	  Trayford	  
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The	  Local	  Universe:	  	  
Star	  Forma3on	  Rates	  
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Image:	  James	  Trayford	  Mr	  -‐	  5log	  h	  [mag]	  
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Going	  beyond	  the	  local	  Universe………	  

Evolu3on	  of	  Galaxy	  Proper3es	  



Evolu3on	  of	  Galaxy	  Proper3es:	  
Stellar	  Mass	  
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Evolu3on	  of	  Galaxy	  Proper3es:	  
Galaxy	  Stellar	  Mass	  Func3on	  
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Evolu3on	  of	  Galaxy	  Proper3es:	  
Stellar	  Mass	  
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Evolu3on	  of	  Galaxy	  Proper3es:	  	  
Star	  Forma3on	  Rates	  
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AGN	  Luminosity	  Evolu3on	  

Work	  by	  Yetli	  Rosas-‐Guevara	  

•  Confidence	  in	  galaxy	  proper3es	  in	  the	  
simula3on	  as	  a	  func3on	  of	  redshi\	  

•  What	  about	  the	  black	  hole	  proper3es?	  
	  
•  (See	  Schaye+	  2014	  for	  BH	  scaling	  rela3ons)	  

The	  Eagle	  Simula3ons:	  Michelle	  Furlong	  



Black	  Hole	  Variability	  
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•  Marconi et al 
2004 to get 
hard x-ray 
luminosity 

•  Observations:   	  	  	  
Aird et al  2010  
and  Ueda et al 
2003	  

•  The evolution 
of HXLF is in 
good 
agreement with 
data at z<1.5.  	  

simula3on	  

Hard	  X-‐Rays	  
Yetli	  Rosas-‐Guevara	  

The	  Eagle	  Simula3ons:	  Michelle	  Furlong	  
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No obscuration	  

So\	  X-‐Rays	  
Yetli	  Rosas-‐Guevara	  
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•  Marconi et al 
2004 to get soft 
x-ray luminosity 

•  Obscuration 
fraction from 
Hasinger+ 08 

•  Observations:   	  	  	  
Hasinger+ 05 

•  Good	  agreement	  
with	  
observa3ons	  
when	  	  	  
obscura3on	  is	  
accounted	  for.	   So
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The Downsizing of AGNs:  
work in progress	  

Simulation shows  similar 
evolution of the space 
density of AGNs – peak 
moves to lower redshift for 
lower LHX	  

 Log Lhx~42-42.5 erg/s	  	  	  

 Log Lhx~45-45.5 erg/s	  	  	  

Ueda et al. 2014	  

Downsizing	  
Yetli	  Rosas-‐Guevara	  
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Conclusions	  

The	  Eagle	  Simula3ons:	  Michelle	  Furlong	  

•  Reproduce	  local	  Universe	  galaxy	  
popula3on	  

•  Reasonable	  evolu3on	  of	  galaxy	  and	  
AGN	  proper3es	  

•  For	  more	  info:	  arXiv:1407.7040	  and	  
www.icc.dur.ac.uk/Eagle	  

James	  Trayford	  


