








Getting a Clear Signal from Space...

The Earth’s ionosphere plays an important role in
influencing radio propagation to far-reaching locations
around the globe. The ionosphere is the part of the upper
atmosphere that is ionized by solar radiation and extends
from about 70 — 1000 km in altitude. However, radio
signals that travel through it, observed from both ground-
and space-based receivers, are subject to its dispersive
nature. Frequency-dependent effects and scintillation
caused by small-scale plasma irregularities can greatly
disrupt communication, surveillance and navigation
systems. In today’s highly mobile, globally connected
society, mitigating these impacts is of great interest to a
wide range of communities.

Scientists at AER have been looking for ways to
better characterize the ionospheric channel so they can
develop tools to mitigate its impacts. Scintillation activity
has been monitored and studied by ground-based
systems supported by the Air Force Research Lab’s Space
Vehicles Directorate for many years. A recent study
conducted by AER, AFRL and the Kwajalein Range
Services LLC in the Marshall Islands, used the phase-
derived total electron content (TEC) from a DOD radar’s
tracking scans to construct a one-dimensional (1-D) phase

screen through which they simulated the propagation of
aradio wave. They then compared these results with
radar observations acquired from the tracking scans. The
result was that techniques developed for this study
successfully simulated radar observations with a two-way,
1-D phase screen.

This past summer the Air Force launched a new
sensor called the Coupled lon Neutral Dynamic Investiga-
tion or CINDI, onboard the Communications/Navigation
Outage Forecast System (C/NOFS) satellite which will
provide in-situ observations of the ionosphere. Future
enhancements to operational tools based on the
Scintillation Network Decision Aid (SCINDA) software wiill
incorporate these new observations, in conjunction with
the phase screen theory, to provide improved character-
izations of the scintillation environment to users of systems
reliant on transionospheric communications.

For more information about the research
mentioned in this article, contact: Ronald Caton, Staff
Scientist, lonospheric Environments & Impacts Group, at
+1.781.761.2288 or rcaton@aer.com.
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