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Introduction and Methodology
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| ‘ Ee "3bkeV };‘fo T Magnetic conjunctions are when POES(MetOp2) and
RBSP(b) were on the same magnetic field line (Fig 2)

 Conjunction criteria: dL=0.1 and dMLT = 0.5 hr

 Date Range: 01/01/2014 through 07/01/2019

* Number of Total Conjunctions: N, = 61,740

. Trapped electrons

N W & oo

The outer radiation belt is very dynamic, both spatially and
temporally. One of the keys to understanding this dynamic
variability is to understand the loss processes for radiation
belt electrons. Local precipitation loss due to pitch angle (PA)
scattering by magnetospheric waves is the focus of our
analysis. Plasma waves can alter the course of a charged
particle and influence a previously trapped electron from the
magnetosphere to penetrate the Earth’s upper atmosphere. 5
Once in the upper atmosphere, a charge particle can ionize Z
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——> We restricted the RBSP flux measurements to:
 Lowest pitch angle bins: PA < 16 deg and PA > 164
deg includes the flux from the loss cone containing
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Fig 3 Normalized Histograms for RBSP vs POES flux for Tel O (left) and Tel 90 (right)

Q: Can we produce a neural network capable of predicting equatorial electron fluxes from LEO?

In Fig 3 there is linear correlation between the electron fluxes measured on the RBSP and POES (Tel 90) spacecraft. With the correlation lying along y = 1/10x, the two spacecraft are
measuring the same particle population. We can build a model using the E1 (>30 keV) channel to predict the equatorial PAD of RBSP using the POES flux (Tel 90 and 0).

Neural Network Model and Result

Conclusions and Future Work

Candidate Conjunction:

Target Variables: Fit and characterize the electron PADs in the form of sin™ as a

Pitch Angle Distribution for 12-Oct-2016 13:50:08 . .
function of geomagnetic activity (Gu et al., 2011). 108 s Conclusions:
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now represent the slope and y-intercept of this fit and serve as the target values.
log/p, = N *log(sina) + logC

determination of R? = 0.93, and therefore
indicates the model can predict high altitude data
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Model Info: AE R T Model Results: With promising results, we hope to expand this
Pitch Angle Distribution from Model for 12-Oct-2016 13:50:08 b .
* Ran training dataset (70%) through the multi-layer perceptron regressor 109 — study by:
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R S R o L. "y
Error Metrics: - E S| [ Poeseo * Investigating local condltlon§ at RBSP through
5. R various predictor variables (i.e. Kp)
: g o | ] ..
) 5 g0 "0ES O *  Examining anomalous cases
R 0.74 £ = c=17816, A o N
MSE 0.13 5 . 10 | POESData:  RESPbData J=24194 | * Checking inter-calibration issues
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