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MST algorithm

Given a set of particles i,j,k,…, clusters are defined 
such that :

i∈C ⇔∃ j∈C /(r i−r j)<rclust

With rclust the clusterization radius

MSTE algorithm

In this case clusters are defined in the following way:

i∈C ⇔∃ j∈C /(
p ij

2

4 μ
−v ij )<0

With  the reduced mass and pij the relative momentum

Fragment definitions/recognition algorithms



  

Early Cluster Formation Model 

Given a set of particles (i,j,k..) clusters are defined as those
 partitions Ci that minimize the following expression:

E=∑
Ci

[(∑i∈C i

pij
2

2m )c .m .C i

+ ∑
i< j ,∈C i

v (r ij )]
This is a highly self consistent problem  that has been solved 
by devising a method in the spirit of simulated annealing 
(ECRA).
For such a problem a Markov chain in the space of partitions is 

constructed 
C.O.Dorso & J.Randrup Phys.Lett. B 301 (1993) 328



  

Problema de extremar alguna funcion

Sea un problema relamente complicado (NP complete)

Recordemos MMC



  

Ahora interpretamos

E(s) funcion de merito 

β=
1
τ

“Temperatura efectiva”

  0 buscamos el “ground state en la pseudo energia con una
pseudo temperatura 



  



  



  

NP completo



  



  

MST algorithm

Given a set of particles i,j,k,…, clusters are defined 
such that :

i∈C ⇔∃ j∈C /(r i−r j)<rclust

With rclust the clusterization radius

MSTE algorithm

In this case clusters are defined in the following way:

i∈C ⇔∃ j∈C /(
p ij

2

4 μ
−v ij )<0

With  the reduced mass and pij the relative momentum

Fragment recognition algorithms



  

Early Cluster Formation Model 

Given a set of particles (i,j,k..) clusters are defined as those
 partitions Ci that minimize the following expression:

E=∑
Ci

[(∑i∈C i

pij
2

2m )c .m .C i

+ ∑
i< j ,∈C i

v (r ij )]
This is a highly self consistent problem  that has been solved 
by devising a method in the spirit of simulated annealing 
(ECRA).
For such a problem a Markov chain in the space of partitions is 

constructed 
C.O.Dorso & J.Randrup Phys.Lett. B 301 (1993) 328



  

Como se resuelve esto que es tan auto consistente ?



  

MST vs ECRA

In this figures we show the 
multiplicity of 
intermediate mass 
fragments and the size of 
the biggest fragment 
according to MST and 
ECRA analysis, as a 
function of time, for 
different values of the 
total energy.

ECRA results show that 
fragments are formed 

early in the evolution 

E=1.8
E=0.9
E=0.5

3≤IMF≤15



  

Free System CC and TRF

True CC

“Fake” CC

energy

Temperature()

TRF
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