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Introduction

Commercial GPS receivers measure signal intensity,
delay, and phase, which are interpreted as follows:

1(t, f.) = P)|n(t, f)|*+ -
[c]z(t, f.) =r(t)—cKN(t)/ (27 f.*)—co(t, f.)/ 2x f,) + -
[c/ @z T)]a(t, f) =r(t)+cKN(t)/ (27 1°)+ MA+ch(t, f.)/ (27 ) + -

Nuisance factors
Phase wavelength ambiguity

o) Total Electron Content
ht, f,) =[h(t, f,)|e"™"" True Range
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The 2D Phase-Screen Model
as a Scintillation Surrogate

Advantages
All nuisance factors are eliminated
Supported by compact, efficient, complete
theory
The Initiating stochastic TEC serves as
truth for TEC measurements
Noise free-scintillation is unencumbered by
phase uncertainty associated with deep
fades

Disadvantage
Not yet clear how well 2D phase-screen
surrogate represents real-world scintillation
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Phase Screen Example
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The only thing that distinguishes TEC from phase
scintillation is frequency dependence.

TECk = ((¢I£2] / fcz _¢I£1] / fcl) / (Z”K(ll f022 -1/ fczz))) T
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TEC Moderate Scintillation
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TEC Strong Scintillation
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Presenter
Presentation Notes
Cardinal slice realizations for crossing (TOP) or field-aligned (BOTTOM) geometries.  The arrows indicate the data scan direction.  The integrated cuts would could be scaled to phase for a phase-screen simulation.  Full 3D propagation would generated at 2D yz field.


TEC Equatorial Data
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Presenter
Presentation Notes
Samples scans with comparison to C/NOFS scan over comparable segment length.


Conclusions

Multi-frequency two-dimensional equivalent-phase-
screen realizations capture the essential characteristics
of GPS phase scintillation

The initiating phase is effectively stochastic TEC
structure in that the initiating disturbance has no
assoclated intensity scintillation

Standard two-frequency TEC estimates have small
blases common to estimates that have one common
frequency

As the L1 universal strength measure approaches jump
changes in the TEC estimator are observed.
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