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Si p<1 la probabilidad de tener

pertenezca a un cluster
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Observar que se mide a partir de tomar nodos ocupados



=

=

=





Mult=2
Mult=8

Mult=4
Mult=4

Mult=1



Un Ejemplo

De cómo aplicar estas ideas a un problema contemporáneo

Isoscaling
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Isoscaling is the property that fragment yields of similar
but isotopically different reactions have a exponential

dependence on N and Z
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Some
experimental
results
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Populate all 

nodes according 
to

Prob. p

Prob.
q=1-p

Nuclear Percolation model
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Break bonds 

with probability 
b

Nuclear Percolation model
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Identify clusters

Nuclear Percolation model

This cluster is

Characterized by
A=6 nodes

N=3,Z=3

a=6 active bonds
t=11 broken bonds
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One dimensional case, 2 colors

Given a linear chain

(1-b) activation probability

For this case the cluster have a unique value of the
perimeter t, t=2

NA = (1-b)A-1 b2 L

Activated bond

Broken bond

b

Number of clusters of size A
per bond
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We address the problem of the analysis of the 
Relative yields from two lattices of sizes A1 and 

A2. 

Each lattice fragments by bond breaking according

to a probability bi ( b1 and b2 )

The A1 and the A2 nodes are randomly assigned colors

denoted by CN,CZ,CQ,…with probabilities pN , pZ,pQ ,…

The number of nodes with color CN will be denoted by
N .

N colors Percolation model in d dimensions
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The coloring probabilities are normalized and independent.

(This is usually referred to as bond polychromatic 
Percolation)

We then calculate R21(N,Z,Q,…)

N colors Percolation model in d dimensions
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Percolation model in d dimensions

If we only look at the size of the clusters without
taking care about the colors, in the ∞ limit
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Number of clusters 

of size A per node (d Dim.)

Which can be written as

gAat is the number of ways of building a lattice animal of

mass A , with a bonds and a perimeter t
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Lattice animals
in 2D with A=4
(square lattice)
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Percolation model
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N-colors Percolation model

total mass A=Z+N+Q+P+……
1= pZ +  pN + pQ + …
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We now include the color assignation

Ojo con esta suma
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g_isoscaling
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N-colors Percolation model
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If b1 = b2

[ ]
[ ]

1

2

1

2

...

...

,...),,(

,...),,(
Q

Q

N

N

Z

Z

Q

Q

N

N

Z

Z

A

A

ppp

ppp

QNZn

QNZn
=

39

...
...

...
,...),,(

1

2

1

2

1

2

111

222

21

Q

Q

Q

N

N

N

Z

Z

Z

Q

Q

N

N

Z

Z

Q

Q

N

N

Z

Z

p

p

p

p

p

p

ppp

ppp
QZNR



































==

( )...exp

...lnlnlnexp,...),,(

1

2

1

2

1

2
21

+++=












+













+









+









=

QZN

p

p
P

p

p
Z

P

p
NQZNR

Q

Q

Z

Z

N

N

γβα











=

1

2ln
N

N

p

p
α 










=

1

2ln
Z

Z

p

p
βwith

then














=

1

2ln
Q

Q

p

p
γ

N-colors Percolation model
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Nuclear Percolation model

We now work with two colors “isospin” degree of freedom 
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Nuclear Percolation model
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Nuclear Percolation model

We now approximate R21 for finite systems as :
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Finite systems

Using Zt , the number of protons
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Which renders
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Nuclear Percolation model

a) A2= 7x7x7 , 

A1=6x6x6, Z=108

b) A=6x6x6

p1=0.5, p2=0.33

c) Same as b), with 

A=5x5x5

d) A=6x6x6 

p1=0.5, p2=0.42

No fits
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Nuclear Percolation model (2D)

gAat(1-b)a bt

for 2D square
Lattice up to
A=6

46

( )
( )

















































−+−+−

−+−+−

=

−

=

=

2

1

1

2

)(

1

2

11

1

3

1

10

1

5

1

12

1

4

1

11

2

3

2

10

2

5

2

12

2

4

2

1,5

2,5

)1(24)1(8)1(55

)1(24)1(8)1(55

p

p

q

q

p

p

bbbbbb

bbbbbb

N

N

NNA

NA

NA

Nuclear Percolation model

b2 ≠ b1
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Nuclear Percolation model

Simulation and lattice animals

b2=0.6
b1=0.7 


