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We analyze near simultaneous observations of the equatorial electrojet irregularities at frequencies of 50 
and 430 MHz (corresponding to plasma irregularity scales of 3 m and 0.35 m respectively) with the 
JULIA radar and the newly employed Prototype Advanced Modular Incoherent Scatter Radar (AMISR-P) 
at the Jicamarca Radio Observatory on 12 March 2005: Both radars transmitted vertically and at both 23° 
and 51° off zenith to the west with JULIA and 20° off zenith to the west with AMISR-P.  An unexpected 
and drastic drop in the phase velocity Vph of Farley-Buneman (FB) waves with increasing altitude was 
detected with the 430-MHz radar looking vertically. The decrease in Vph was 67 m/s and 36 m/s over 2.4 
km for the FB waves moving towards and away from the radar, respectively. By contrast, the 430-MHz 
data from 20° west displayed little dependence on altitude.  Simultaneous observations with a 50-MHz 
radar at 23° and 51° west also displayed little change of Vph with altitude.  The altitude and velocity 
uncertainties for AMISR-P vertical transmissions were ±0.6 km and ±20 m/s respectively.  For oblique 
transmissions AMISR-P received echoes from a wider altitude range 100-106 km with significantly higher 
altitude uncertainty of ±3.7-3.9 km averaging signal over more than 7 km.   In our theoretical estimates we 
use computation codes based on the Kagan and St-Maurice [J. Geophys. Res., 109( A12), A12302, 2004] 
theory for vertical transmissions (0° flow angle) and on the Kissack et al. [Phys. Plasmas, 2008b, in press] 
theory for oblique transmissions at 20°-west flow angle. The procedure uses ionosphere parameters from 
the MSIS and the geomagnetic field from the IGRF models for the time and location of the experiment.  
These are used to calculate electron and ion collisional frequencies and gyro frequencies.  Based on the 
results of Kagan and Kissack [Geophys. Res. Lett., 34, L20806, doi:10.1029/2007GL030903, 2007] in our 
calculations we used the corrected rate of inelastic cooling 0.007eδ =  instead of 0.003 used in estimates  
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previous work.  The altitude limitation of FB wavelength imposed by the fluid theory is 0.09-0.29 m near 
100-106 km (altitudes of 430-MHz echoes) and is less than 0.35 m, therefore justifying the fluid approach 
to the observations.   

We show that electron inelastic cooling which defines gradual transition from super-adiabatic to 
isothermal processes at 50 MHz (used in majority of observations) and lower frequencies, becomes 
unimportant at higher frequencies.  Our theoretical predictions match observations remarkably well. We 
demonstrate that the effect of a Vph drastic drop with increasing altitude is evinced at radar frequencies 
≥150 MHz and requires altitude resolution <2 km to be observed.  Averaging over >7 km at oblique 
incidence masks the effect.    

Such a success of the linear theory adds further evidence for the long suspected fact that, whatever 
the nonlinear process generating FB waves is, it produces waves moving at their linear threshold speed. 
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In the present paper we present some features of the equatorial electrojet observed in the Brazilian sector 
based on the RESCO coherent radar observations. Some peculiar characteristics the equatorial electrojet 
are presented and discussed in terms of established concepts and theories, such as: the time of 
irregularities observation different, including later observations after the sunset; the center height of the 
scattering region and its variation as the electrojet departs from the radar site; the temporal variation of the 
amplitude oscillations in the echo signal. Also, the evening rising is presented in terms of its seasonal 
dependence, the altitudinal and time dependence of Gradient-Drift and Two Stream plasma irregularities 
observations are presented, and the East-West frequency and power asymmetries are shown in a 
comparative way to previous observations. 
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This presentation provides a comparison of in situ measurements of plasma instabilities gathered by 
rocket-borne probes in the equatorial and auroral electrojets.  Specifically, using detailed measurements of 
the DC electric fields, current density, and plasma number density within the unstable daytime equatorial 
electrojet from Brazil (Guara Campaign) and in the auroral elecrojet from Sweden (ERRRIS Campaign), 
we present comparative observations and general conclusions regarding the observed physical properties 
of Farley-Buneman two-stream waves and large scale, gradient drift waves.  The two stream observations 
reveal coherent-like waves propagating near the E x B direction but at reduced speeds (nearer to the 
presumed acoustic velocity) with wavelengths ~5-10m in both the equatorial and auroral electrojet, as 
measured using the spaced-receiver technique. The auroral elecrojet data generally shows extensions to 
shorter wavelengths, in concert with the fact that these waves are driven harder.  With respect to gradient-
drift driven waves, observations of this instability are much more pronounced in the equatorial electrojet, 
given the more favorable geometry for growth provided by the vertical gradient and horizontal magnetic 
field lines.  We present new analysis of Guara rocket observations of electric field and plasma density data 
that reveal considerable structuring in the middle and lower portion of the electrojet (90-105 km) where 
the ambient plasma density gradient is unstable. Although the electric field amplitudes are largest (~10–15 
mV/m) in the zonal direction, considerable structure (~5-10 mV/m) is also observed in the vertical electric 
field component as well, implying that the dominant large scale waves involve significant vertical 
interaction and coupling within the narrow altitude range where they are observed. Furthermore, a detailed 
examination of the phase of the waveforms show that on some, but not all occasions, locally enhanced 
eastward fields are associated with locally enhanced upwards (polarization) electric fields. The 
measurements are discussed in terms of theories involving the non-linear evolution and structuring of 
plasma waves. 
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