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2D random system with 21 particles 
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Distribution of particles over the ranked clusters
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Distribution of clusters over sizes, W(N)

( ) ( ) ( 1)W N k N k N  

(1) (1) (2) 7 5 2

(2) (2) (3) 5 3 2

(3) (3) (4) 3 3 0

(4) (4) (5) 3 2 1
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Функция распределения кластеров по размерам
(числу частиц)

1

( )  вероятность того, что кластер содержит 

ровно  частиц

              ( ) 1.                                                          (1)

Из численной функции   находим обратную ( ).
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Логнормальное распределение

1 1
( ) exp ln                                (3)

22

( ) 1                           

k N k N

dN
df N N

N

f N dN

 


  

   
 



 

2

0

2 2 2

0

                                            (4)

( ) exp                                                (5)
2

( ) exp 2                                           (6)

N Nf N dN

N N f N dN









 
   

 

 













  

0

For  relative  cluster  range  number   x = k / N   distribution  becomes  independent  

on  N  and becomes universal  depending  only  on  one  parameter  RATE a = r /l ≡



x is a relative ranked cluster number: 0< x<1
N(x) is the mean number of particles in a cluster with ranked number 

Standard 
distribution 



𝑁(𝑥) → 𝑥(𝑁)

𝑊 𝑁 =
𝑑𝑥(𝑁)

𝑑𝑁

0 < 𝑥 < 1,     0 < 𝑁 < ∞

𝑊 𝑁 𝑑𝑁 = 1

𝑁 𝑥 = (1 − 𝛼)𝑥

𝑑𝑊 𝑁 =
(1 − 𝛼) /

𝛼
𝑁 ( )⁄ 𝑑𝑁



Standard distribution 



Standard distribution 



Fraction of particles in a largest cluster











Conclusions

• The one parameter standard 
cluster distribution exists which 
properly reflects the realistic 
conditions




