
Behavior of moment of iner.a in 
highly deformed 24Mg and 20Ne

M.A. Mardyban1,2, V. O. Nesterenko1,2, P.-G. Reinhard3, A. Repko4

1Laboratory of Theoretical Physics, Joint Institute for Nuclear Research, Dubna, Moscow Region 141980, Russia
2 Dubna State University, Dubna, Moscow Region 141982, Russia

3 Institut für Theoretische Physik II, Universität Erlangen, D-91058, Erlangen, Germany
4Institute of Physics, Slovak Academy of Sciences, 84511 Bratislava, Slovakia

Dubna
2023



Formalism



Anomalous behavior of the moment of inertia in heavily deformed light nuclei: decrease in the moment of inertia 
near the equilibrium deformation



The moment of inertia in the case of all parametrizations growing up
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The moment of iner,a can be divided into 3 condi,onal sectors: growth, decline, further growth
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As for 24Mg, for 20Ne it is also possible to dis?nguish 3 modes of evolu?on of the moment of iner?a of the nucleus: 
increase, decrease and again increase
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It turned out that the most op?mal for considera?on are 8 configura?ons (4 protons pairs and 4 neutrons pairs).
The smallest number of configura?ons that qualita?vely describe the general dynamics of the moment of iner?a 
with increasing deforma?ons - 2 configura?ons (1 protons pair, 1 neutrons pair). 
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The bottom panels show the matrix element with pairing - (fU)qq’
2 and without pairing - fqq’

2 ; 
on average, two quasi-particle energy (εqq’) and particle-hole energy (Eph); the top panels show the moment of inertia of a two-particle pair.
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Thank you for your attention!

Conclusion
• The behavior of the moment of inertia near the equilibrium deformation in 24Mg 

and 20Ne is analyzed

• The behavior of the moment of inertia with deformation in 24Mg and 20Ne can be 
divided into 3 sectors: 

1) the increase in the moment of inertia due to a decrease in pairing; 
2) anomalous decrease in the moment of inertia due to an increase in the gap 

between levels with an approximately constant matrix element 
or 

the decrease in the matrix element with an almost constant energy gap; 
3) growth moment of inertia due to regrouping of levels;

• This behavior is determent by pairing, single-particle level regrouping and strong 
shell effects
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