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• [hbar] = erg s = g cm^2 s^-1

• [c] = cm/s

• [P] = cm^2/s^2 g/cm^3 = g s^-2 cm^-1

• For gamma=4/3 polytrope (P=K rho^gamma): M ~ (K/G)^1.5

• The units on K: we’ll put in mp… mass of proton, combine with hbar and c  
(baryons contribute all of the mass)

• M_Chandrasekhar = (hbar c/G)^1.5 / (mu mp)^2 ~ m_planck^3/mp^2

• Electron mass does not appear in the equation!

Chandrasekhar mass
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Massive star death

Minitial > 8 M


Collapse from WD size ~0.3s
Proto-neutron star ~60 km

Binding energy ~ 3  1053 ergs

<10m
s

Stalled shock at 100-200 km

Neutrino cooling ~ 1052 ergs/s

Duration up to ~1 s

Reason not fully understood
All NS binding energy released 

before 10-100s

Explosion energy ~1051 ergs

10-3 – 10-1 M


of Nickel-56

Shock at surface  in ~hours

1 erg = 10-7 J 1 L


= 3.9  1033

ergs/s

Janka et al. 2012





Collapse of the core


