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Summary: 
Coronal observations, spanning a field of view of approximately 4 degrees, are proposed for the total solar eclipses of 1 August
2008, 22 July 2009, and 11 July 2010. These eclipses coincide with three almost equally spaced periods of time in the rising
phase of the new solar activity cycle. The goals are: (1) to map the ion abundance, electron temperature, and direction of the
coronal magnetic field, (2) to explore the presence and distribution of neutral hydrogen and helium in the corona, and (3) to
investigate the properties of dust grains in the near Sun environment, with complementary laboratory experiments. Polarimetric
imaging in Fe X 637.4, Fe XI 789.2, Fe XIII 1074.7 and Fe XIV 530.3 nm, in S IX 1252.4 and Si X 1430.5 nm, in H alpha 656.3
nm, in He I 587.6 and He I 1083 nm, will be combined with spectroscopy in the visible and near infrared with polarization to
target the properties of different ionization states of Fe, one from Si and S, and neutral hydrogen and helium. They will yield for
the first time the locations in the corona where the transition from a collisional to a collisionless plasma occurs, and where the
coupling between the different species decreases rapidly. This physics-based Independent Investigation for NASA's LWS TR&T
program will explore the interconnected properties of coronal magnetic fields, heavy ions, neutrals, and dust grains in the
corona. It will thus fill some of the deficiencies in the current understanding of the drivers of the solar wind. The complement of
proposed instruments and observations will also serve as a test for an instrument suite for future space-based observations to
explore this critical region of the solar wind flow that continuously shapes and controls Earth's magnetic environment.
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