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  drives	
  structure	
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Simply	
  gravity-­‐only	
  models	
  	
  do	
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  observed	
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profiles	
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  core	
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Few	
  z=0	
  
comparisons	
   MBH-­‐M*	
  rela&on	
  to	
  calibrate	
  feedback	
  parameters:	
  

vw=350	
  km	
  s-­‐1	
  	
  	
  	
  &	
  	
  	
  	
  	
  εf=0.05	
  
Observa&ons	
  from	
  McConnell	
  &	
  Ma	
  2013	
  
M*BCG-­‐M500	
  in	
  agreement	
  with	
  observa&ons	
  
(Kravtsov+14)	
  
Total	
  stellar	
  mass	
  also	
  close	
  to	
  observa&ons	
  
(Gonzalez+13,	
  Kravtsov+14)	
  

Not	
  only	
  Iron	
  and	
  Silicon	
  	
  
individual	
  profiles	
  profiles	
  but	
  
also	
  their	
  ra&o	
  

Stellar	
  Scaling	
  Rela-on	
  

ICM	
  enrichment	
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  prep	
   Planelles	
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  vs.	
  Mtot	
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OSS	
  

Si/Fe	
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  Scaling	
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  at	
  z~1	
  

MT-­‐T	
  RelaHon	
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Zoom-­‐in	
  simulaHons	
   Bonafede+12	
  



Zoom-­‐in	
  simulaHons	
   Bonafede+12	
  
24	
  massive	
  clusters	
  +	
  5	
  groups	
  
GADGET3	
  with	
  modifica&ons:	
  
•  Ar-ficial	
  conduc-on	
  term	
  
•  A	
  high-­‐order	
  interpola&ng	
  kernel	
  
•  A	
  &me-­‐dependent	
  ar&ficial	
  
viscosity	
  

Metal-­‐dependent	
  radia&ve	
  cooling	
  
Kine&c	
  feedback	
  from	
  SN	
  (v=350	
  km/
s)	
  
Metal	
  produc&on	
  from	
  SNII,	
  SNIa,	
  
AGB:	
  
C,	
  Ca,	
  O,	
  N,	
  Ne,	
  Mg,	
  S,	
  Si,	
  Fe,	
  Na,	
  Al,	
  
Ar,	
  Ni	
  
AGN	
  feedback	
  with	
  cold	
  and	
  hot	
  
accre&on	
  

NOT	
  INCLUDED	
  
•  Infla&on	
  of	
  bubbles	
  
of	
  high-­‐entropy	
  gas	
  
from	
  the	
  shocks	
  of	
  
sub-­‐rela&vis&c	
  jets	
  

•  Gas	
  circula&on	
  and	
  
turbulence	
  triggered	
  
by	
  the	
  bubbles	
  

•  Magne&c	
  field	
  
•  Thermal	
  Conduc&on	
  
•  Cosmic	
  ray	
  

✔	
  
✖	
  



The	
  capability	
  of	
  genera&ng	
  a	
  realis&c	
  CC	
  popula&on	
  
is	
  due	
  to	
  combined	
  ac&on	
  of	
  AGN	
  feedback	
  and	
  the	
  
ar&ficial	
  conduc&on	
  term	
  in	
  SPH	
  equa&on.	
  

Without	
  	
  AGN	
  -­‐>	
  
No	
  CC	
  in	
  entropy	
  
No	
  NCC	
  in	
  Iron	
  	
  

Without	
  AC	
  -­‐>	
  
no	
  dichotomy	
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