
  

The X-ray luminosity within the 
cooling central regions can reach 10^45 
erg/s. The resulted cooling time scale is 
usually shorter than 10^9 yrs. The gas 
temperature drops rapidly to 10^4 K, so 
that the cooled gas condenses onto the 
central galaxy. This mass deposition, 
however, is largely overestimated by 
the current cooling flow model, using 
the observed luminosity. This suggests a 
heating process is needed to replenish 
the cooling of the cluster cores. AGN 
feedback and thermal conduction are 
two of the most often discussed 
mechanisms. Left shows the detected 
X-ray surface brightness of the A478, as 
in the review paper by Fabian. AC, 
published in 1994.



  

The heat conduction is regulated by the 
magnetic field especially when the electron 
gyroradius is much smaller comparing to 
the electron mean free path, where the 
thermal conduction only happens along 
field lines. The instabilities driven by this 
anisotropic property of thermal transport 
exist both at the outer regions and the 
central regions of the galaxy clusters. The 
former has a temperature gradient 
decreasing with radius, resulting in the 
magneto-thermal instability (MTI), the 
latter, with dT/dr>0, results in the heat 
buoyancy instability (HBI). The 
development of HBI is crucial to the 
understanding of the thermal conduction at 
the central regions of the galaxy, since the 
HBI usually results in a strong 
rearrangement of the magnetic field lines, 
which prevents the heat from flowing into 
the cluster core.
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