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Solar wind heavy ions are preferentially heated and accelerated by plasma waves in the solar wind. However, very little is
known about this wave-particle interaction, and it generally remains poorly understood. For example, it is unknown which types
of waves are most responsible.

Our goal is to better understand wave-particle interactions in the solar wind. Our specific objectives are to determine the relative
importance of each type of wave, and further constrain the physical conditions when wave-particle interactions occur. We will
meet these objectives by identifying the various waves present at the Advanced Composition Explorer (ACE). We will then
statistically compare the properties of observed wave modes to sources of free energy in the bulk plasma, and to heavy ion
observations. These comparisons will tell us how the waves form, and how they heat and accelerate heavy ions.

We will then repeat this analysis at Ulysses to determine whether the wave-particle interaction changes with heliographic
latitude and radial distance. Performing the same analysis at Ulysses' aphelion and perihelion will allow us to study the wave
production and heavy ion energization processes as the free energy sources in the bulk plasma become more collisionally aged.
Additionally, we will perform this analysis when Ulysses is at high heliolatitude, where the solar wind and IMF conditions are
significantly different.

This study will be the first to directly link observations of waves to observations of solar wind plasma and heavy ions. We also
point out that the technique proposed in this study is directly applicable to the Solar Orbiter and Solar Probe Plus missions.
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