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Characterization of lonospheric Phase Screens
with the CITRIS Receilver on STPSAT1

Objective: Reconstruct Real-Time Phase Screens for
Multiple Frequency Scintillation Estimation

New Satellites, Inclinations and Launch Dates

CERTO: Space to Ground Measurements
Orbiting Beacon to Ground Receiver
TEC and Scintillations
Sampled Projections of Many Phase Screens

CITRIS: Ground to Space Measurements
Ground Beacon to Orbiting Receiver
TEC and Scintillations
Sampled Projections from One Phase Screen

CITRIS Space-Based Receiver
Conclusions



Major lonospheric Propagation Effects
on Space-to-Ground Links

(lonospheric Radio, Kenneth Davies, IEE, 1990)
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Radio Beacons for lonospheric Characterization
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NRL Radio Beacon Sensors
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NRL CERTO Radio Beacons
and CITRIS Recelver
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CERTO Beacon Orbits




Radio Beacon Experiment Objectives

Program Goals

Detect When and Where Radiowave Propagation Through the lonosphere
Is Adversely Affected by Scintillation and Refraction

Provide a Global Map of lonospheric Densities and Irregularities to
Improve Current Models of the lonosphere

NWRA SCINTMOD NRL SAMI3
Scintillation Predictions TEC Predictions

Copyright 1988, Northwes! Research Associates, inc



Altitude (km)

lonospheric Bubbles Dynamics
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Scintillation
Prediction
for CERTO
Beacon
Operation
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CERTO RADIO BEACON GEOMETRY
FOR TEC AND SCINTILLATION MEASUREMENTS

Sub-Orhital

Trajectories
CERTO BEACON /

TRANSMITTERS .
CITRIS RECEIVER

Transmitters

Receivers

LO\./;}"I-Earth
Orbits



Digital Propagator for Diffracted Waves
Received Signals: Diffracted Wave

U.(x,R+2A,) = FET Y FFT[U, (R, x)](f, ) expl - it 2A 2]}

Beacon Transmission: Spherical Wave Front
gl (2RI A+9)

RZ

U,(R) = A,

lonospheric Phase Screen: Radio Wavelength A,
—-21(40.3) n.ds

— S
Px) = ¢’ /A,

Formulation for Both Forward and
Inverse Diffraction Calculations




Scintillation Prediction from Single Frequency Measurements
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Altitude ITI |.|.

400 MHz Phase Projected from
Satellite Beacon to the Ground
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Phase Iadiall I—

400 MHz Phase Projected from
Satellite Beacon to the Ground
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400 MHz Amplitude Scintillations Projected
from Satellite Beacon to the Ground
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400 MHz Amplitude Scintillations Projected
from Satellite Beacon to the Ground
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400 MHz Phase and Amplitude at
Satellltel Recelver from Ground Beacon







