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Experimental binding energy curve

Same color, same Z



Molecular viewpoint of alpha 
clustered nuclei - Bethe and Bacher 
(1936)

 

History

Hafstad and Teller (1938)

Hafstad and Teller (1938)



Equation of State (EOS) of nuclear matter

Nuclear matter

infinite nucleons of density temperature

Isospin dependent

Asymmetric nuclear matter at low temperature

New form of EOS Spin and Isospin dependent

Draw back:
Valid only near to the ṑ=ṑ0
when density ṑ = 0, e≠0



                                   are time dependent parameters

Nuclear matter - four component fluid                        , energy density 

Time evolution - self-consistent variational principle

For nuclear matter           is zero

λ is a parameter associated with the surface energy

                     is EOS

Model assumptions



For finite nuclei

Oversimplified simulation

Center positions of nucleon Gaussian wave packet

Microscopic approach to  Liquid Drop Model
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         Proton with spin-up

         Proton with spin-down

         Neutron with spin-up

         Neutron with spin-down

EOS Parameters from BE and r.m.s radius of light nuclei



Assumptions in the calculation

For Z≤8

8 < Z ≤ 20 single alpha core

20 < Z ≤ 28 double alpha core



Matter without and with alpha cluster interaction
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Z≥2



Matter without and with alpha cluster interaction
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Z≥6



Radial density distribution

cluster center- center distance distribution

                     Experiment
                     model

Article is under preparation



Systematic study



http://nz21-33.ifj.edu.pl/clusters/

Resulting structures

http://nz21-33.ifj.edu.pl/clusters/
http://nz21-33.ifj.edu.pl/clusters/


Conclusions and perspectives

● Ground state structures are calculated

● Detector simulation and construction is finished. Undergoing tests

To be done

● Calculation of excited states and corresponding structure  

● Comparison with experimental data

● Propose new experiments

● Analysis of results and comparison
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Thank you…

 


