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Chapter 4.1: Grand Canonical Ensemble 

 

 
Assumption:  total system isolated and large (microcanonical) ),( BAtotBAtottot NNNEEE   
Consider small part A of the system, which is not isolated, BA EE   and BA NN  not conserved)  
 
  What is probability to find system A in one microstate with AA NE , ?

EA , NA 
 

EB , NB 
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Def. 4.1:   

The chemical potential 
  TkB  is given in terms of the equilibrium parameter 

EN











ln . 

 

The fugacity is given by 
 eez  
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Def. 4.2:   

The grand canonical partition function is    
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The grand canonical potential is    ZlnTkB  
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Calculation of expectation values using the canonical ensemble   
 

1.) Determine  





0 }{

})({

N r

rEN ee Z
 
and  Z

NrE eerENP
 


})({

}))({,(  

 
2.) Determine expectation values (and their derivatives) 
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Calculation of generalized forces and thermodynamic relations 

 
 


