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Another important class of coronal eruption closely associated with CMEs is solar flares.  Solar flares are small-scale explosions (a few arcminutes in size) that result in thermal plasma heated to 10-20 MK, and nonthermal plasma with equivalent temperatures of about 100 MK.  Flares produce huge increases in solar X-ray emission which cause drastic changes in the Earth's ionosphere that disrupt communications and pose a hazard to astronauts.  The violence of the explosions is sufficient to generate nuclear reactions in the Sun's atmosphere.

The energy release mechanism of flares is thought to be magnetic reconnection that for large events is closely coupled to the production of a CME.  Although a rather detailed outline of the geometry of the flare site and its relationship to a CME has been proposed, observational confirmation is presently vague and unsatisfactory.  To test the validity of the models and make quantitative comparisons with theories, observations that provide temperatures, densities, and dynamics over a wide temperature range and over short time and spatial scales are essential.  No instrument flown to date possesses all the required characteristics.  In particular it is desirable to observe the inflowing and outflowing jets above the multi-million degree flare loops that would be sure signs of magnetic reconnection.  No instruments can presently accomplish even some of the measurements satisfactorily.

NEXUS has the broad temperature, density, and dynamical sensitivity over small spatial and temporal ranges necessary to obtain the required observations.  In addition to observing directly the plasma characteristics within the reconnection site, NEXUS observations will allow us to understand the coupling between the reconnection site and particle deposition and consequent heating and evaporation of chromospheric plasma, i.e., energy transport and dissipation within the magnetic loops that confine the flare plasma.  This fundamental information is crucial for testing the current reconnection model of solar flares.  NEXUS should provide a quantum leap in our understanding of solar flares which ultimately will lead to the predictive capability desirable for space weather applications.

