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     At the 2008 Planning Session, the PMI focus group was envisioned as being organized into several main topics, which would be ongoing throughout the lifetime of the focus group.  

     Each year, several sub-topics would be chosen for breakout sessions in support of the main topics.

I.
MAIN TOPIC:
WAVE-PARTICLE INTERACTIONS

(started GEM 2008)
A.
How does the evolving global distribution of cold plasma govern the growth and propagation of waves, specifically those that control energetic particle distributions & dynamics?

B.
How do ambient plasma properties such as temperature, density, and composition influence wave particle interactions?

SUB-TOPICS for individual breakout sessions:

1.  Electromagnetic Ion Cyclotron (EMIC) Waves

2.  Hiss and Chorus

3.  Magnetosonic Waves
II.
MAIN TOPIC:
PLUME DYNAMICS & RECIRCULATION

(started GEM 2008)
A.
How is eroded plasmaspheric material transported throughout the magnetosphere, and how does it evolve?

B.
How do plumes influence the reconnection process, and what are the implications for solar-wind-magnetosphere coupling?


SUB-TOPICS for individual breakout sessions:

1.  Dayside/Flank Plume Circulation 

2.  Plume Plasma and Dayside Reconnection

3.  Plumes in the Polar Cap

4.  Nightside Cold Plasma Circulation
III.
MAIN TOPIC:
PLASMASPHERE-IONOSPHERE-THERMOSPHERE
(to start GEM 2009)

Refilling


Subcorotation

IV.
MAIN TOPIC:
PLASMA DENSITY STRUCTURES & EVOLUTION
(to start GEM 2009)

Plume fine structure & turbulence


Plasma instabilities

DETAILED SCIENCE QUESTIONS

Growth, Propagation, Influence of All Waves  (1., 2., and 3.)
I.AB.1.
Local vs global knowledge:  How can we obtain the type of global dynamical knowledge of wave growth (and influence) that IMAGE enabled for the plasmasphere?

I.AB.1.1.
Can we (& should we) "animate the cartoon", by taking the empirical studies of wave amplitude &/or occurrence (e.g., CRRES, AMPTE) and create a dynamical empirical model?

I.AB.1.2.
Goal:  Re-cast empirical studies of wave A&O in terms of presence or absence of cold plasma?

I.AB.1.3.
How can we optimize self-consistent models to produce results that agree with observations?

I.
Wave-Particle Interactions

I.A.
Growth & Propagation 

I.B.
Influence

I.(A/B).1.
Electromagnetic Ion Cyclotron (EMIC) Waves:    Growth & Propagation (A);   Influence  (B)
I.A.1.1.   What are the global temporal and spatial dependences of EMIC wave growth & propagation?



•
Goal:  understand both occurrence and amplitude  of EMIC waves.

I.A.1.2.
How do EMIC wave growth and propagation depend upon:


a.  Temperature anisotropy?


b.  Co-location of partial ring current and plasmasphere (plume)?


c.  Presence of density gradient?



•
Density gradients at global edges of plume?



•
Filamentary/fine-scale structure within plume?


d.  Ambient plasma composition?  How do plume composition and the "oxygen torus" influence wave growth?


e.  Magnetopause compression? 

I.A.1.3.
Is linear/quasilinear theory sufficient, or do we need nonlinear wave growth calculations?  

I.A.1.4.
How do the EMIC wave growth & propagation dependences help to reconcile observations and models?

I.A.1.5.
Why do models predict EMIC wave growth strongest at the outer edge of plumes, and observations seem to show EMIC throughout the plume?  Is it because of filamentary/fine structure within plumes?

I.A.1.6.
Why do observations seem to offer contradictory information about global temporal & spatial dependences of EMIC wave growth?\

I.A.1.7.
How do waves propagate between their origin location and our observational platform?  Can we use He+ gyrofrequency considerations to diagnose the origin location?

I.A.1.8.
Phenomenology of plumes with regard to EMIC waves:

a.
What is the origin of the filamentary/fine structure in plumes?  Turbulence, instabilities, or multiple wrapping of plumes, waves (ULF, etc.)?

b.
What is the (MLT versus UT) versus L  dependence of rotating/wrapping plumes?

I.B.1.1.
What role do EMIC waves play in main phase dropouts?  What other phenomena (e.g., radial diffusion, Dst effect, plasmaspheric hiss) control dropouts?   

II.
Plume Dynamics & Recirculation

II.A.
Transport & Evolution 

II.B.
Influence on Reconnection
II.A.1.  Dayside/Flank Plume Circulation 

II.A.1.1.   What are the details of eroded plasma transport on the dayside?

II.A.1.2.
How much of eroded plasma gets "stranded" in the dayside afternoon sector?

II.A.1.3.
Does any eroded plasma get circulated into the flanks without entering the dayside merging site?

II.A/B.2.  Plume Plasma and Dayside Reconnection

II.A.2.1.   What are the details of the heating of plume plasma in the reconnection site?

II.B.2.2.   What is the quantitative effect of plumes upon the reconnection process?

II.A.3.  Plumes in the Polar Cap:  ("Plume plasma on open field lines")
II.A.3.1.   Does plume plasma make it completely across the polar cap?

II.A.3.2.   How much of the cold plasma properties (incl. density and composition) on open field lines is from outflow, and how much from plumes?

II.A.3.3.  To what extent do plumes influence the density profiles along polar cap field lines?

II.A.3.4.  Do SAIDs always exert the prime influence on the ionospheric SED signatures?

II.A.3.5.  To what extent are plume field lines in thermal or diffusive equilibrium during their trip over the PC?

II.A.3.6.  Under what conditions do polar patches originate from plumes?

II.A/B.4.  Nightside Cold Plasma Circulation

II.A.4.1.   Is there evidence of plume plasma surviving the trip through the nighside reconnection site?

II.B.4.2.
 Does plume plasma control the rate or timing of nightside reconnection?

II.A.4.3.
Does plume recirculation ever play a role in the creation of an enriched plasmasheet or ring current

OBSERVATIONS TO BE USED:





IMAGE, 

Geotail, 

Interball, 

DE-1, 
Akebono, 

Polar, 

SAMPEX, 
CRRES, 

ISEE, 
AMPTE, 

TWINS, 

Cluster, 

THEMIS,

Balloons, 
GPS TEC, 
Ground based obs (ULF, VLF, Radar), 

LANL, 

GOES, 

NOAA POES, 

DMSP

MODELS TO BE USED:
Ring Current Models

AMIE

E-Field Models

Refilling Models

Density Models

Wave propagation models


Wave growth models

LIST OF PARTICIPANTS:  (24 as of GEM 2008)
See Spreadsheet

