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M
assless scalar field m

odel. Vacuum
 (fundam

ental) state in a square lattice

S
 = .075 (4 L/ε) - 0.047 Log[L/ε] + const=.075 (perim

eter/ε) - 0.047 Log[L/ ε] + const

W
e have an «area» term

 and a logarithm
ic correction. These are divergent as ε         0 

Som
e results:

L
S

quare: 



S
 = .085 (perim

eter/ε) - 0.047 Log[L/ε] + const

S
 = .075 (perim

eter/ε) - (6/4)  0.047 Log[L/ε] + const

The sam
e «area» term

. A logarithm
ic coefficient grow

ing  
w

ith the num
ber of vertices. 

(A
ll vertices have the sam

e angle S
(A

)=S
(-A

) for a global pure state)

B
ad: area term

 does not have the rotational  
sym

m
etry of the theory in the continuum

 lim
it  

G
ood: the logarithm

ic term
 does not notice 

the lattice 

In general:

Again the square: 

The sam
e perim

eter but m
ore vertices:



The boundary divergences cancel out in 
the com

bination. 

M
utual inform

ation

A
nd circles?

I(A
,B

) diverges w
hen A and B

 touch each other

S
 cannot be finite

R
A +

ϵ=
R

B

R
Leading area term

 and no log, as expected

A A
B


