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AKR - basic facts

(A)uroral (K)ilometric (R)adiation

powerful e-m emission, generated along auroral field lines,
mostly in evening-night sector, propagating mainly in
Right-hand Circularly Polarized X-mode

frequency range 40 - 1000 kHz, wavelengths 7.5 km – 300 m

source altitudes 2000 - 20 000 km

generation near gyro-frequency of electrons, via electron
cyclotron maser mechanism [Wu and Lee, 1979]

energy supplied by unstable ”horseshoe” velocity distribution
of electrons

strongly beamed in the plane tangent to the auroral oval
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Dynamic spectrum of AKR Stokes parameters
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Search for possible AKR linear polarization
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Panchenko et al., (2008) AKR polarization measurements

Grey shading - linearly independent solutions, white - all solutions
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MEMO – Interball 2 polarization measurements
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AKR polarization – CASSINI mission measurements
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SKR – elliptical polarization for higher latitudes!
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Morioka et al., (1990) – short AKR bursts
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AKR dynamic spectrum (CLUSTER), Mutel et al., 2003

Black box - short AKR burst seen in more details on the next slide
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Filtered AKR waveforms seen onboard four CLUSTER s/c
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Final comments

Russian multispacecraft RESONANCE mission

two pairs of s/c (with changing spacing) that can be located
on the same magnetic field tube

SRC PAS in Warsaw builts four High Frequency Analysers
able to record AKR waveforms in 1 MHz frequency band

What does it mean for single AKR wave packets?

they can be identified and recorded on different spacecraft

And for AKR polarization determination?

possibility of simultaneous polarization measurements close
and far from the AKR source

determination of polarization transfer on the way to observer

full polarization measurements inside of the AKR source
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