




● The maximum mass of rotating  neutron stars 

● Are the most massive HMNS dynamically 
stable?

●  Where is the stability limit? 

● What can we learn from the dynamics of HMNS?



















Are massive, differentially rotating neutron 
stars stable against prompt collapse to BH?





 Stability to quasi-radial perturbations CoCoNut (2D) 



 Quasi-radial instability for differentially rotating neutron stars  



Are hypermassive neutron stars stable to prompt collaps? 
 
The solution space of differentially rotating NS (type A and C) 



Are hypermassive neutron stars stable to prompt collaps? 
 



 

                                               EXTRA SLIDES 
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Ã = 0.77

toroidal limit

Keplerian limit for rigid rotation

Stability threshold

Turning-point line

Are toroidal hypermassive neutron stars stable ?
different kind of instabilities should be taken into account e.g. Espino et al 2019, 

Shibata et. al. 2003, Watt et al. 2005,Yoshida et al 2019 
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Are toroidal hypermassive neutron stars stable ?
different kind of instabilities should be taken into account e.g. Espino et al 2019, 

Shibata et. al. 2003, Watt et al. 2005,Yoshida et al 2019 





the law for rotaAngular velocity profiles -differentialy rotating compact 
stars 

              BNS remnant (Iosif & Stergioulas 2022)  vs Core collapse





the laAngular velocity profiles -differentially rotating neutron stars 

              BNS remnant (e.g. Iosif & Stergioulas 2022)  vs Core collapse  





 Stability threshold using CoCoNut (2D) 

Szewczyk, Gondek-Rosinska, Cerda-Duran, 2025, ApJ accepted
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 Stable configurations to quasi-radial perturbations 

Szewczyk, Gondek-Rosinska, Cerda-Duran, 2025, ApJ accepted
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