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What do we know about 
them?
SLSNe (Type Ic)

● LSLSN⪆100 x LSN
● Low Z environment
● ωcore ≈  ωcrit
● No H, no He
● Powered by a magnetar?

GRBs

● EGRB≈1051 erg
● Low Z environment
● ωcore ≈  ωcrit
● No H, no He
● Powered by a collapsar?
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● Stars normally evolve into RSGs
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Putting the ingredients 
together...

● Stars normally evolve into RSGs

● Rotational mixing can cause 

chemically homogeneous evolution

● Enhanced mixing removes surface 

helium and CHE happens at lower 

masses(Models from Aguilera-Dena, Langer, Moriya & Schootemeijer 2018)
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al. 2016)
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Are these models anything like SLSNe?

(Aguilera-Dena, Langer & Antoniadis in prep., data from Nicholl et al. 2017)



What about magnetic fields?

Magnetic fields are generated in 
differentially rotating stars

(Aguilera-Dena, Langer & Antoniadis in prep., data from Nicholl et al. 2017)

Fe core

NS?



Can we learn anything 
about their NSs?

The model from Müller et al. 2017 
also tells us about the remnants

(Aguilera-Dena, Langer & Antoniadis in prep.)



Summary + 
Conclusions
● CHE stars with enhanced mixing could be a common origin 

for SLSNe and GRBs

● SLSNe are produced by millisecond magnetars

● GRBs are produced by collapsars

● Enhanced mixing produces Ic SNe with low ejecta masses



Thank you!



Rotation + contraction = ?

Mass loss!

Neutrino mediated contraction
+ 

Fast rotation
=

Dense CSM

(Aguilera-Dena, Langer, Moriya & Schootemeijer 2018)






