Radiation Belts and Ring Current

The Energetic Geospace
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And Ultimately Predict Storm-Time Responses
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My Outline

Van Allen Probes Overview
Energetic Geospace Events
Event-Specific Modeling
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now that Van Allen Probes has precessed through all local times



sunspot Number

Dst Index

Solar & Geomagnetic Activity
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f st be\ovv SO nT \ess than 3% of the time
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MagElS Electrons 500 ke

a -
-100. —

'150. - I I l I I I I I l I I I [ [ l [ [ [
2013-01-01 2013-07-01 2014-01-01

\%

N\ ¥91 XN|



HOPE Electrons 50 keV
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HOPE Electrons | keV
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FHicroetic Geospace cvelits

detalled analyses of storm-time energization, losses, transport,
plasma Instabilities, and wave-particle interactions



VWaves

Radiation Belt
electron orbits
Electron Injections
“Seed” Population
Source for Waves
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PSD (C/cm-MeV)3

October 2012: PSD Peaks
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Definrtive Evidence forlLocal
Acceleration

Uncertainty Analysis

Simultaneous Measurements
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Increasingly Strong Evidence that
L horus Produces Local Acceleration
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Chorus: Theory and Observations

2D Simulations match spectrum & pitch angle distributions
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Chorus Wave Growth Rates

frequency (Hz)
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Bl et al. PIC Simulatias
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Simulated Spectrum using
2-component fit to HOPE observations
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Event-Specific Modeling

new global models can now be driven by measured conditions
to test competing processes
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Outward Radial Diffusion to Last closed drift shell

the (event-specific) LCDS
(magnetopause) explains the

rapid loss of electrons in the PSD data: u=1279 MeV/G K=0.1 G'2Re 1
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We calculate Dy and Da,
from the event-specific
chorus model

Adding chorus waves
produces acceleration but
much less than observed

Using the Meredith statistics
is worse. Observed waves
are |0x the statistical model
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Conclusions

* In the two-year Van Allen Probes prime mission we sampled all
local times with unprecedented measurements of waves,
relativistic electrons, ring current ions, composition & plasma
distribution. We are only now digesting the results.

* At the same time the Van Allen Probes enabled detalled,
quantitative analyses of storm-time energization, losses, transport,
plasma Instabilities, and wave-particle interactions

» New global models can be run with observed simulation
boundary conditions, seed population, magnetopause, wave
distributions etc. This allows quantrtative testing of the effects of
and relative importance of different processes in specific individual
radiation belt events.




