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SORTIE

Scintillation Observations & Response of The
Ionosphere to Electrodynamics (SORTIE)

At low and middle latitudes, wave-like plasma
perturbations are thought to seed larger
perturbations that may evolve into irregularities,
which in turn have negative effects on high frequency
communications and global positioning systems.
Currently, no comprehensive atlas of measurements
describing the global spatial or temporal distribution
of wave-like perturbations in the ionosphere exists.

ASTRA's SORTIE mission was designed to help map
and further understand the wave-like plasma
perturbation distributions throughout the ionosphere.
The SORTIE 6U CubeSat sensor package measures key
in-situ plasma parameters, and includes an ion
velocity meter and a planar Langmuir probe.

Main Objectives

 Determination of the initial spectrum of
wave perturbations which are the
starting point for plasma instabilities; 
 Measurements of electric fields
determining the magnitude of the
instability growth rate near the region
where plasma bubbles are generated; 
 Initial observations of irregularities in
plasma density resulting from plasma
instability growth.
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The SORTIE 6U Cubesat provides:

Launch & Deployment
The SORTIE mission launched aboard CRS-19 on
December 5th, 2019, and was deployed from the
International Space Station of February 19th, 2020.
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ASTRA - SORTIE Mission

First Light Data
The SORTIE mission is currently conducting nominal CONOPS, collecting science data regularly
(see figure of example May 2020 on-orbit SORTIE IVM data), with on-orbit measurements
expected to continue into early 2021. The on-orbit measurements are supplemented by
ground based measurements of traveling ionospheric disturbances (TIDs) from ASTRA’s
network of TIDDBIT HF mappers and GPS receivers.

On-orbit SORTIE data has demonstrated the first successful integration, ground calibration, and
flight of a single-aperture IVM instrument package for ionospheric measurements from a CubeSat.
As a pathfinder mission, SORTIE opens the door to a “constellation of SORTIEs” that would then
help provide an instantaneous global view of the Earth’s ionospheric structure and activity.

ASTRA provides innovative solutions to
difficult problems.


