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Neon Burning
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Carbon and Oxygen Burning
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Silicon/Sulfur Burning



Beyond Silicon Burning



Summary of Energies



  

14N(α,γ)18F(β+ν
e
)18O(α,γ)22Ne

● 14N is made as slowest reactant in CNO cycle

● It is made from initial metals, not as a primary product

● Depending on metallicity, the abundance can be come 
significant; it will be more important for more metal-rich stars.

● 14N burning occurs at the onset – before – central helium burning 
and can have its own convective burning phase, take a few % of 
helium burning time. 

Nitrogen Burning



net nuclear energy generation (burning + neutrino losses)

net nuclear energy loss (burning + neutrino losses)
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Mufti-Dimensional Convection

(Meaken & Arnett 2007)



  

Multi-Dimensional Convection

(Meaken & Arnett 2007)
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The Last Three Minutes of a Star



  

A First Look

Core Collapse 
Supernovae 
(Massive Stars, Pop I)
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Boom!

Bang!



(Janka 2001)
(Woosley & Janka 2006)

(Buras et al. 2006)

Core Collapse Supernovae

Entropy and electron 
per baryon (Ye) at 
different time snapshots 
in a core collapse 
supernova 
(simulation: equatorial band)



(Janka et al. 2005)

Core Collapse Supernovae – 3D

(Scheck, Janka, et al. 2006)

Cold inflow and hot outflow 
in 3D simulations  similar to dipolar 
flow pattern observed in 2D rotationally 
symmetric simulations 





Singing Supernovae?
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(Burrows et al. 2005)

(Burrows et al. 2005) (Burrows et al. 2005)

Can sound waves from convection heat bubble and
power a supernova explosion?

Stan 
Woosley



(Janka 2004)

Neutron Star Kicks

Dipolar oscillation may explain observed neutron star kicks of 
several 100 km/s.


