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Ella Small 



u  Presentation: The lattice gas Please do G&T Problem 5.23. Explain to us how a 
lattice gas is like or unlike an Ising model. Is there a critical temperature Tc? 
What happens to the gas when the temperature crosses this value? What 
happens when you lower the temperature very quickly, a “quench”? What 
happens when you turn on a gravitational field? 



Lattice gas 

u  Is essentially an Ising model in 2D since in the fluid model s=+1 correlates to a 
particle at the grid point and s=-1 means no particle is present  

u  The difference between the tw0 is a change of variable from s (spin) to n 
(occupancy) 

u  Only one particle per site = hard core repulsion  

u  Two things cannot occupy the same space at the same time 



•  We can use the derivation the textbook uses for the Onsager solution since it was derived for a 2D Ising model 

•  Except in this case 

•  and  

•  Replacing J by u0/4 we get 
•  Tc=J/k*2.269= u0/4k *2.269= 0.567*u0/k 







Temperature <E/N> 

0.4 -1.106 

0.45 -1.074 

0.5 -1.047 

0.55 -0.996 

0.6 -0.962 

0.65 -0.934 

0.7 -0.898 



T=0.4 T=0.5 

T=0.55 T=0.6 

T=0.65 T=0.7 



Repeating with N=200 

Temperature <E/N> 

0.4 -0.326 

0.45 -0.299 

0.5 -0.276 

0.55 -0.266 

0.6 -0.214 

0.65 -0.196 

0.7 -0.183 



T=0.4 T=0.45 

T=0.5 T=0.55 

T=0.6 T=0.65 T=0.7 

Similar results here as 
in the N=600 case 



Temperature <E/N> 

0.4 -0.928 

0.45 -0.911 

0.5 -0.887 

0.55 -0.852 

0.6 -0.789 

0.65 -0.751 

0.7 -0.722 



T=0.4 T=0.45 

T=0.5 T=0.55 

T=0.6 T=0.65 



Temperature <E/N> 

0.4 -0.946 

0.45 -0.888 

0.5 -0.867 

0.55 -0.836 

0.6 -0.801 

0.65 -0.73 

0.7 -0.724 

T=0.4 T=0.45 T=0.5 

T=0.55 
T=0.6 T=0.65 T=0.7 




