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Historically, the auroral electrojet has been Auroral Electrojet Currents The processing uses classical radar pulse Similarly, the LOS component amplitude can be

mapped using chains of flux gate magnetometers. —~100km compression techniques. LEM pulse convolution plotted vs. pointing location to determine

This method has been useful for monitoring o (with multiple returns) produces complex sinc differences across the source regions. When

auroral activity; however, the resulting current P L I T, functions that overlap in time. plotted as a percent change from average, the

density maps have low spatial resolution, on the Deconvolution via least squares fitting to an plots show a common trend with deviations

order of, at best 100s of kilometers latitudinally. / ~ookm analytical sinc model (eqn 1.1) separates these between source region locations. This suggests the

In this work we attempt to use time of arrival HE Heating beam overlapping signals, extracting individual phase, presence of small scale electrojet structures.

(TOA) analy.S.lS [3] to spatlally map.relat.lve S Treauendes amphtude’ and arrival time for each return P ulse. LOS Amplitude Percent Change from Average by Pointing Location
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The time scale of the measurements are
necessarily large due to the pulse compression

311.9° . .
techniques used. Future experiments could vary

the time scale and pointing sequence to 1ncrease

Electrojet Current Systems - Source: Palmroth et al. (2021)

Previous work [1] has determined the orientation Beam Pointing Locations The expe.cted time of arrival, including HF | spati.al or temporal resoluFion. The addition of
of the electrojet using VLF wave generation. By using LEM pulses (1-10 kHz over 6s), time- propagation from the array to the source region, of | multiple recetvers at varying dlstance§ would also
Magnetometers have also been used to create . . ’ the LOS component for beam location 2 1s 588 ps. allow for verification through comparison of

j of-arrival analysis can be used to separate the The received time of arrival agrees with this expected arrival times. Investigation into
large scale maps electrojet map. These methods line-of-sight (LOS) and ionospherically reflected B | - g S olljarization facts v 2l gie 4 valusble
provide valuable insight nto the electrojet components of the signal [3]. This should allow | — frire eeon® = fonioanns — s | P yasoy

however, they lack the ability to resolve small insights 1into source region characteristics

scale structures. Additionally, there 1s a general
lack of D-region data available for model creation

for multipath-independent source region —— Pointing Location 2
measurements. LOS Time of Arrival by Pointing Location References
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Experiment Design
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