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CLUSTER FORMATION

 Lynden-Bell (1967). Theory of the “Violent Relaxation”.
The variation of energy of a galaxy depends only on the
variation of the global potential (see Binney & Tremaine text, too).

dE/dt ~dPhi/dt  Phi=global cluster potential

 → we expect velocity equipartition among galaxies
And Maxwellian distribution of velocities (Gaussian in 1D, i.e. line-of-
sight).

In the case galaxies and gas form the cluster simultaneously, we expect 
density energy equipartition between galaxies and gas, e.g. Sarazin 
(1986).

β
spec

=σ
v
2/(kT μ m

p
)=1

Old data  beta_spec>1...now ~1 →



  

 

     

      

Some new 
data in 2009

Dynam. friction slows down group gals? 
extra-heating model for gas e.g. gal. winds?


v 
and Tx give the measures of the energy per unit mass of 

two  different cluster components (galaxies and gas)
_spec=v*v/[kT/(molec-weight*proton-mass)]

Model of gals/ICM specific energy equipartition _spec=1

NEED TO BE RE-ANALYZED!

MG+1996,1998

 _spec VALUE 
Velocity Dispersion and X-ray Temperature



 
Clusters far from dynamical equilibrium deviate from 


v
-Tx Relation? No! 

 

 

 

 

 

     

 

                                                                   

 
                                        

Using cooling times by 
Allen & Fabian 98;Peres et al. 98
61 Cls with a cool core
~RELAXED CLUSTERS 
24 Cls without a cool core
NON RELAX. CLUSTERS
Distributions are different at the 95%             
 

 

NON RELAXED 
CLUSTERS  HAVE 
LARGER v AND Tx.


