
Exotic convection inside  

hybrid stars 

A. Yudin 

ITEP, Moscow 

Dubna, 27.09.2017 

In collaboration with M. Hempel, D. Nadyozhin and T. Razinkova 



Maxwellian type phase transition causes  

a density jump inside the star  

Adapted from D.G. Yakovlev 

Neutron/hybrid star 



Maxwell Phase Transition 

Gibbs Phase Transition 
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Global or local charge neutrality 

N.K. Glendenning (1992) 



Mixing phase: the most interesting place inside the star 

Noncongruence of the nuclear liquid-gas 

and deconfinement phase transitions 

 

M. Hempel, V. Dexheimer,  

S. Schramm, and I. Iosilevskiy 

Phys. Rev. C 88, (2013) 

Clapeyron–Clausius: 

Quark-Hadron Phase Transitions in Young and Old Neutron Stars 

A. Steiner, M. Prakash, and J.M. Lattimer 

Physics Letters B, Volume 486, Issue 3-4, p. 239-248.  
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Clapeyron–Clausius 



Convective instability condition 

Energy (density)  

change inside  

convective  

element and  

surrounding  

matter 



Schematic explanation 
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https://arxiv.org/abs/1504.05850 



T.V. Gudkova, V.N. Zharkov and V.V. Leontev 

Soviet Astronomy Letters, Vol.14, NO. 2/MAR, P. 157, 1988  

Jupiter Saturn 

From “Systems of Jupiter and Saturn” by Kuskov, Dorofeeva, Kronrod and Makalkin URSS 2009 (in Russian) 

• Supernova explosion 

• NS cooling 

• Giant planets 



Thank you! 


