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SACM: Some basic definitions

Basic degrees of freedom:

U(4) group structure for the relative motion:

Introducing a cutoff!: σπ nnN +=



Wildermuth condition: minimal numer of
Π-bosons n_0

n_π=0                   n_π=10                  n_π=16
n_0=6



Some important dynamical 
 symmetries

SU(3)-limit:

SO(4)-limit:



Basis used

Additional limit,
weak interaction
limit:
(does not satisfy de “definition”

 
of dynamical symmetry)

weak interaction limit



Satisfying the Pauli‐Exclusion
 Principle:

Space of possible 
SU(3) irreps
Unphysical space

Physical 
space

Shell
Modell
Space

Wildermuth condition: minimal number of relative oscillation quanta +



Structure of the Hamiltonian
0nnn −=Δ ππ



The geometrical mapping
Coherent trial state:

Semi-classical potential:

00 nr ∝Minimal distance:                        SU(3) NOT vibrational
limit 



Only three 
effective
parameters!!!



Some limits



Conditions of phase transition

Structure of the potential:
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Surface of phase transition:
Value of α

 
AT the

point of phase
transition:

•α=0 second order
• α>0 first order

critical line!

General structure of phase transitions:



16O+alpha 20Ne:





20Ne+alpha 24Mg:





The PACM
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General structure
 

of
 

phase
 

space
 

transitions:

Second
 

order First order 



Conclusions

•
 

Structure of phase space transitions in the 
 SACM were investigated.

•
 

Third order interaction already allow phase 
 transitions of first order.

•
 

Present in the SACM: First and second order 
 AND the presence of a critical line.

•
 

Without the Pauli exclusion principle, same 
 results can be obtained but with a quite 

 complicated Hamiltonian.
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