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Summary

The scintillation propagation model for transionospheric paths of propagation developed 
at the Universities of Leeds and St. Petersburg has been extended to describe the effects 
caused by plasma bubbles in the low-latitude ionosphere. The extended model takes into 
account both quasi-regular and random structures typical for these bubbles. The model is 
capable of producing the statistical moments of a received signal (power spectra, 
correlation functions, scintillation index, etc.) that has traversed a bubble and can also 
generate its random time series of amplitude and phase. The bubbles can be characterized
by their extent in both latitude and altitude and the variance of electron density inside 
them which can be an enhancement to that outside. The background ionosphere can also 
be specified employing the NeQuick or other electron density modes. The characteristics 
of the field received on the ground for times before, during and after traversing the 
bubble can be determined and compared. Such results show slow phase change due to 
bubble electron density depletion and faster phase changes due to scintillation. The 
amplitude scintillation index S4 appears to show focusing and defocusing due to the 
bubble. The variation of scintillation and focusing effects is investigated in terms of 
carrier frequency, bubble dimensions, bubble velocity, background ionosphere 
parameters and path orientation as well as the properties of the irregularities in the bubble 
(variance , outer scales in three dimensions and power law of their spatial spectrum).
These results are discussed in the context of the inverse problem of attempting to 
determine bubble parameters from experimental records of transionospheric signals that 
have traversed bubbles.


