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Figure 3: The number of fitting parameters is reduced from 12 to 5 in Stage 2 inversion
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To fit the spectral model to the measured spectra we
minimize the misfit (e.g Kudeki et al., 1999)
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Figure 1: The multi-ion velocity estimation is done using three-stage fitting routine. (S, g S )2 model whose parameters are partially taken from the fitting results from previous stages.
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where p,,, is the normalized ACF magnitude (coherence)
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Figure 4: Examples of measured and “best fitted” model ULP power spectra for four different Figure 7: Instance of ACF phase flttlng at sunset is demonstrated. Linear model fails to fit the
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= Counter-streaming of H+ and O+ is spotted in both
sunset and sunrise time which has been reported in
15h 18h 21h Oh 3h 6h h 12h 15h 18h 21h Oh 3h 6h 9h 12h 15h 18h 21h Oh 3h Vickrey et al. (1976)
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In this work, we include He+ in the composition
estimation which increases the performance of the
fitting and accuracy of estimating the velocity drifts.
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Figure 2: Dirty, realigned and clean lag profiles are compared with magnitude in logarithm with S s IR, [ W _ SR i
the same color scale. An altitude difference in dirty version is observed due to the poor 15 18 21 12 15 18 21 12 15 18 21 O 3 004
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The pattern in the clean version is more defined, which agrees with the expectation of “sharper” _ N . _ _ . _ o _ _ _
solution before range smeared. Figure 5: Three maps of composition display a 63 hours observation starting from Sept 23, Figure 8: Velocity maps for estimations of linear phase model and two-ion velocity model are

2016. displayed for the same 63 hours observation. Only the regions with O+ abundance greater than
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