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An age old refrain: 
Explore Phase Space!

Twinkle, twinkle, little star,
How I wonder what you are.
Up above the world so high,
Like a diamond in the sky.

Variable, variable, little star,
How I wonder what you are!

Jane Taylor 1806



Another Approach

R. Giacconi (Nobel Laureate)



Explosive Transients

• Stellar flares (impressive but not explosive)
• Novae 
• Supernovae 
• Afterglow (forward/reverse relativistic 

shocks)
– GRB
– Magnetar Flares





Pure explosion
Photon dominated explosion:

Gas-pressure dominated explosion



Explosions with long lasting 
emission

• Supernova family (radioactive decay)
• Nova family (central heating)
• Afterglow family (non-radiative shocks)





Black Hole-Neutron Star (Rupert, Janka)

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.



Macronova Model: An example

• Parameters: Mejecta & v=βc 
• Composition

– Free Neutrons
– Radioactive Nickel
– Neutron Rich Material (non-radioactive)

• Injection of energy essential for macronova 
to shine and be detectable



Heating by Neutron Decay

Problem: Initial photons radiated away



Comparison to Data (GRB 050509b)

β=0.5

β=0.05



Heating by Decay of Ni56

• Nickel decay results in 1.72 MeV gamma-
rays. 

• A few scatterings are needed to transfer 
bulk of the energy to electrons

• Unlike ordinary SN, the ejecta become 
transparent  to gamma-rays before 6 days.



β=0.1

β=0.05



Brachynova: Nova model for coalescence

•Long lived central soure (e.g. magnetar)
•Long lived accretion disk 

There are already indications  of tremendous late time activity 
in short hard bursts. 





Dolichonova 



A New Class of  Transients





New classes?

• Macronova (weaker versions of SN)
– eg short hard bursts

• Brachynova (super fast novae)
– eg variable central engine 

• Dolichonova (super slow novae)
– eg M31 RV, V838 Mon

It is all Greek to me




