
The ADONIS collaboration was formed in 2004 by scientists and engineers who are interested in studying the physics of supernova explosions in or near our galaxy.  Although supernovae are usually identified by the sudden appearance of light, most of the energy of core collapse supernovae is in the form of neutrino radiation.  Neutrinos originate deep inside the core of an exploding star and thus carry detailed information on the physical processes in core collapse.   As neutrinos leave the vicinity of the supernova, they travel at speeds very close to the speed of light toward Earth.  Although the neutrino emission period is brief (just a few seconds), this emission represents 99% of the energy released by the exploding star.   
This is in stark contrast to visible light, which accounts for less than 1% of a supernova’s energy release and takes a few hours to make its way out of the exploded star.  In addition, light can be absorbed by interstellar material whereas neutrinos pass through this material virtually unobstructed.  In fact, less than 10% of the galaxy is visible to us because of optical absorption.   Although light from a supernova is as bright as all the stars in our galaxy put together, interstellar material in the galaxy prohibits us from observing the light from more than 9 out of 10 supernovae in the Milky Way. 

Over the history of the Milky Way, about 100 million supernovae have occurred.  Although visual observations over the last millennium account for five supernovae (not counting SN1987A in the Large Magellanic Cloud, one of our satellite galaxies), scientists predict that about three core collapse supernovae occur in our galaxy every hundred years.  The ADONIS collaboration proposes to build a supernova neutrino detector that would be active for at least 40 years.  The detector will be sensitive to all flavors of neutrino (electron, muon and tau neutrinos and their antiparticles).  However, it will be designed to specifically identify electron-type neutrinos.  Most of these neutrinos are believed to have been transformed from muon and tau-type neutrinos in the exploding star's outer layers by a process called MSW transformations.  Therefore, in addition to learning about the details of the core collapse process, these neutrinos will also provide information about the details of MSW transformations, first witnessed by the Sudbury Neutrino Observatory studies of solar neutrinos in 2002.

The proposed neutrino detector is based on thin lead foil, used as the neutrino target, and plastic scintillator, which detects energy released by the neutrino-lead interaction.  We hope to complete the first R&D phase of this project in 2005.
