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RESULTS

AROPT Histograms: 2017-05-09 - 2017-05-24 (10 satellites) AROPT Optimized Areas: 2017-05-09 - 2017-05-24 (10 satellites)

INTRODUCTION METHODOLOGY
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TLE-derived densities were sufficient®, Py o
* \We propose a method that estimates corrections by minimizing orbit
error between SpOCK orbits and TLEs.

 Density correction allowing for reductions up to 10% error in
magnitude, on par with results obtained by Doornbos et al. 2008.

e Peak density width improved over NLRMSISE-00.

e Corrected densities more accurate than NLRMSISE-00 during
Initial onset.

» Corrected densities slightly too high right after storm main phase.

« Must validate the algorithm in other storms of varying intensities
and using a variety of other calibration targets.

* Update MOAto incorporate F10.7 and a, predictions for density

forecasting.
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Figure 8: AROPT’s resulting optimized
areas for Flock 3P 1 during quiet time.

OBJECTIVES

——- Smallest Face Area = 100.0 cm? Max: 903.13 cm?

* Develop an algorithm capable of estimating corrections to B e A Pl piopey o e e

H: 665.23 cm?
—-—- P50: 640.63 cm? o: 121.0 cm?

P50: 640.63 cm?

empirical model densities during geomagnetic storms.

« Validate the corrected densities returned by the algorithm in
comparison to Level 2 densities measured by the SWARM
spacecrafts.

 Demonstrate the algorithm’s self-consistency across a wide variety
of modeled spacecraft orbits during different storms.

o Demonstrate the efficacy of using orbit error minimization to back

out corrected densities from empirical atmospheric models.

Frequency

250 500 750 1000 1250 1500 1750 2000
Areas (cm?)

Figure 5: Orbits of the Flock 3P CubeSats (cyan) Figure 9: Flock 3P 1 optimized areas during
and of SWARM (red) in the June 2017 storm. guiet time assembled into a histogram.
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