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1. Extended Abstract 
 
In a recent paper [1], Carrano and Rino extended the phase screen theory of ionospheric scintillation to account for the case 
where the refractive index irregularities follow a two-component power law spectrum. A specific normalization was invoked 
to achieve a universal scaling, such that different combinations of perturbation strength, propagation distance, and frequency 
produce the same results. This theory may readily be applied to the inverse problem, whereby phase screen parameters are 
inferred from measured scintillation time series as a means of interpreting them [1, 2]. The parameters of the screen are 
determined by minimizing the difference between the measured and calculated intensity spectral density functions (SDFs) in 
a least-squares sense. We refer to this technique as Irregularity Parameter Estimation (IPE) as it provides a statistical 
description of the irregularities from the scintillations they produce.  In this paper, we introduce an additional rescaling that 
enables application of the IPE technique without a-priori knowledge of the location or zonal drift of the irregularities.  
 
We apply the IPE technique to interpret VHF amplitude scintillations recorded at two low-latitude stations that have been 
studied in detail by Bhattacharyya et al. [3]. These authors noted that near the dip equator VHF scintillations may be strong 
while L-band scintillations are weak, whereas near the crest of the equatorial ionization anomaly (EIA) strong scintillations 
may be observed at VHF and L-band. On the basis of theoretical modeling, the authors proposed that an equatorial bubble is 
less structured (the irregularities have steeper spectral index) near the equatorial F peak than in the equatorial topside. Here 
we apply IPE to the VHF measurements to infer the spectral index at the dip equator and EIA crest. The same bubble drifted 
from MUM (IPP 9.78°N, 146.78°E mag.) to TIR (IPP 0.23°N, 160.46°E mag.) in about 48 min. At the dip equator (TIR), we 
infer a one-component power law phase screen with spectral index p=4.0. At the EIA crest (MUM), we infer a two-
component power law phase screen with spectral break at Lb=350 m, large-scale index p1=1.8, and small-scale index p2=3.7. 
Presuming that scintillation is dominated by structure near the F peak, and that large scale structure maps along field lines 
from the equatorial topside to F peak altitudes at the EIA, the IPE results are consistent with the notion that the bubble is 
more highly structured in the equatorial topside.  
 

                                                 
Figure 1. Measured (black) and model (red) VHF intensity SDFs at Mumbai (left) and Tirunelveli (right) on 13 Mar 2015. 

Red dashed line indicates the inferred break frequency, green dashed line indicates the assumed outer scale frequency. 
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