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MOTIVATION: Enhance Ability to Predict Comm/
Nav Outages

> Space Weather
storms create
turbulent plasmas in
our upper
atmosphere

> Plasma turbulence
can lead to radio
wave scrambling

s POLAR CAP
AFSATCOM = &

B 3 (AKA “Scintillation”)
. > GPS and other
| GNSS signals can
SPACE BASED \‘ experl.ence outages,
¢ maNemc DAY  NIGHT sometimes for hours
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The Culprit: Equatorial Plasma Bubbles
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Background: Periodic Plasma Bubble structures

2014 Feb. 15, 2014 Feb. 16, 2015 Feb. 25, 2015 March 9,
01:40 UT 01:40 UT 00:10 UT 01:50 UT

Bubble scales: 1 - 1000 km
Periodic structures occur most frequently in February and March.

BUT this is for the Brazilian longitude sector. What about the others?
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Scintillation Prediction Observatory Research Task (SPORT)

SPORT Spacecraft GPS Occultation
(back side)

Science Goals

1. What is the state of the ionosphere
h . . h h of Impedance Probe
that gives rise to the growth o —_—
plasma bubbles that extend into and
above the F-peak at different

longitudes?

2. How are plasma irregularities at
satellite altitudes related to the radio

|~ UHF Antenna
Floating Potential !

scintillations observed passing Star Imager
through these regions? lon Velocity Meter
— \
Magnetometer

/’\ VHF Antenna

Langmuir Probe '
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SPORT Instrument Measurement Mapping
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8
Instruments network and Services in Latin America SP RT

Scintillation Prediction
- - - Observations Research Task

Instruments International

Cooperation
Products
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Digisonde network that
monitors ionosphere of E
and F layers in seven
locations over Brazil
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A network of over
200 GNSS’
monitors
(sixteen of them
measuring

S4 index ).
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SPORT

Scintillation Prediction
Observations Rese:

SPORT Mission Timeline Concept

Satellite Bus Checkouts Calibration Science
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SPORT

Scintillation Prediction
Observations Research Task

SPORT Mission Data Flow

On-Orbit Data Flow from Instruments to Users
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Data Sharing
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