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• How much Uranium-235 is required to make an atomic bomb?

• How much energy does it release, in kilotons of TNT?

• Why was the yield of the Hiroshima bomb (Little Boy, 20 kilotons) so low?



Astronomical transients
= non-repeating brightenings, “new stars”

SN 1054

Kepler supernova 1604

Tycho supernova 1572



Zwicky & Baade(1934)



Kasliwal (2014)



Analytic model of light curves of transients



Thermonuclear supernovae

• Nuclear burning of CO white dwarf (likely close to Chandrasekhar limit)
• 1051 ergs of energy (1.4 M


is ~1057 baryons, burning of CO produces 1 MeV/baryon)

• About as much as the Sun in ~10 billion years of its main sequence life



Analytic model of light curves of transients
with radioactivity



Shock breakout

Advection time across shock: D/v
Diffusion time of photons: tD/c
Shock optical depth t ~ c/v
Duration: R/c -> can find the radius of the star!

Ensman & Burrows (1992)



Interaction-powered transients

Smith (2017)



Magnetar-powered transients

Rotational energy

Spindown timescale

Metzger et al. (2015)


