Project Details

ROSES ID: NRA-NNH04ZSS001N
Selection Year: 2005
Program Element: Data, Tools, & Methods

Topic: To determine the mechanisms responsible for the formation and loss of new radiation belts in the slot region in response
to geo-effective solar wind structures.

Project Title:
Next Generation Specification of the Earth’s Radiation Environment

Pl Name: T. O'Brien

Pl Email: paul.obrien@aero.org
Affiliation: The Aerospace Corporation
Project Member(s):

Summary:

We propose to develop a next generation comprehensive electron radiation belt specification model to supersede existing
models like AE-8. The 2003 Science Definition Team report identifies this next generation specification as a top priority because
the existing models are out of date, leading to incorrect and incomplete specifications. Incorrect specifications lead to a host of
problems, including incorrect spacecraft design choices. Incomplete specifications limit the technical and scientific applications
of the specification model. The primary objective of this upgrade will be to improve the quality of the outputs of the models by
incorporating the enormous volume of radiation measurements obtained since the release of the current specifications.
Additionally, we will enhance the capabilities of the model to: (1) provide 6-month resolution in solar cycle phase because the
existing solar max/solar min delineation badly misrepresents the solar cycle variation of the radiation belts; (2) provide the ability
to put error bars on the estimated mission dose and internal charging specifications through the provision of percentiles as well
as mean fluxes--these error bars will curtail the multiple arbitrary fudge factors commonly added to the outputs of the
specification models; (3) provide a specification of ring current ions (H+, O+, He+, He++ from 1 to 400 keV), which are not part
of the existing specification models because such ions have only recently been recognized as a possible radiation hazard (e.g.
solar array cover-glass darkening); (4) provide covariance matrices among the fiducial fluxes in the specification so that the
specification can be used as an a priori model for data assimilation of in situ flux measurements and solar-wind driven forecasts
and for inversion of ENA images. We will include data from a variety of sources in our next generation specification model,
including Polar, SAMPEX, CRRES, SCATHA, GOES, POES, LANL GEO, LANL GPS, Cluster, and ISEE.
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