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Two case studies
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Charge states as
tracers of  streams

http://www.moviecovers.com/getjpg.html/L%27HOMME AU MASQUE DE FER.jpg
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Theoretical Model
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Speeds of  
different 
species
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In high speed streams, heavy species
tend to travel ahead of the bulk plasma
with a speed typical for the ambient
Alfven speed.

As the solar plasma moves outwards,
the Alfven speed decreases.

How do different species adapt to the
changing conditions?
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Conclusions:

•In situ particle data from STEREO is 
unique!

• Need help
- from other instruments waves and

fields
- from theorists and modelers
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Alpha/proton magnetosonic instability in the solar wind
S. Peter Gary, Lin Yin, Dan Winske and Daniel B. Reisenfeld
J. Geophys. Res. 105 (2000) 20,989-20996

Growth rate of  magnetosonic instability
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Summary:

Hefti et al. (2000, and earlier Schmid et al. and Bochsler) claimed that Si 
is slower in high-speed winds than O, and He.

Hefti et al. find Fe to be slightly faster than Si in high speed wind

Heavy species are always faster than protons

Hefti tried to explain the preferential deceleration of  heavies by Coulomb
collisions (although Coulomb collisions are rather inefficient at large
heliocentric distances in fast solar wind).

Gary et al. investigated the role of  magnetosonic (and other) instabilities
in decelerating heavy species compared to protons. At least in the case
of  alpha particles this seems to work.

What happens to heavies? Do they create their own instabilities, or 
are they just decelerated together due to the instabilities of  alphas?

How do instabilities work in detail? Wave spectrum? 
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Temperatures rise to values beyond coronal
wave particle heating continues beyond RA
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CIR ?
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Adiabatic invariants:
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•Extend analysis to larger data set
•Use Hagar’s criteria to identify iron ions
•Generalize data reduction including all charge states
•Combine analysis with fields and waves
•Wave-field interaction (simulations?)

Priorities
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