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Below we report progress on three of the major MURI topics

addressed by Stanford University during the year 2010.

1. Precipitation of Energetic RB Electrons by VLF Waves.

Starks et al. [2009] found that the input VLF transmitter signal

intensity at low altitude is approximately 20 dB below that predicted

by present models of VLF wave transionospheric propagation.

This loss of intensity may be due to linear mode coupling as the

transmitter signals scatter from small scale magnetic-field-aligned

plasma density irregularities in the topside ionosphere [Bell et al.,

2008; Faust et al., 2010].

Given that VLF transmitter signals play a lesser role in

precipitating radiation belt electrons than previously believed, there

is a need to determine which other VLF wave type is responsible for

the observed rates of energetic electron precipitation from the belts.

One likely candidate is the VLF wave energy radiated by

lightning discharges in the Earth’s atmosphere.

Erin Gemelos will report on this topic this afternoon.



2. VLF wave power loss due to linear mode coupling.

During the past year we have completed an extensive study of

the loss of electromagnetic VLF wave power due to linear mode

coupling as the waves propagate through regions containing small

scale (2-50 m) magnetic-field-aligned plasma density irregularities.

A portion of this work is reported in a paper published in the

Journal of Geophysical Research [Faust et al., 2010]. It was found

that power losses up to 20 dB were possible during trans-ionospheric

propagation, but smaller losses were more likely.

One major difficulty in simulating the linear mode coupling

mechanism is the fact that the spectral distribution of the small scale

irregularities is very poorly known.

For example, DEMETER measurements of the local plasma

density provide a spatial resolution of�7.5 km, whereas the required

resolution is � 10 meters.

Forrest Faust will report on this topic this afternoon.



3. Further Development of the Antenna in Plasma Code

We have installed a super computer cluster whose main purpose

will be to support simulations using the Stanford Antenna in Plasma

(AIP) code.

Funds to purchase the cluster were not supplied by ONR, but

by another government agency. Thus the MURI program has been

significantly leveraged through this acquistion.

We need the super computer aspect, because with our previous

computer resources a single simulation at relatively low driving

voltages and reduced ion mass ratio would take approximately one

month to complete.

With the new cluster, a single simulation at intermediate voltage

levels can be completed in a few days.

We have now begun new simulations by increasing the applied

voltage on the plasma immersed dipole antenna up to 5000 V, the

maximum value envisioned for the DSX mission.

We now use the true proton mass in the simulations, rather than

the reduced mass introduced to speed the early simulations.

Linhai Qiu will report this afternoon on our recent simulations

using the new computer cluster.
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Publications and Presentations Resulting from Stanford MURI
Work

The Stanford MURI work has been very productive. So far, 6 peer

reviewed publications have been generated, and at least 3 more will

appear in 2011.
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