Using mutual information to quantify spatial correlation between simultaneous
spacecraft measurements of solar wind plasma turbulence
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* By making measurements of NMI and correlation coefficient at different times the decrease in these values
can be plotted with distance and field alignment.

Abstract //

Here we analyse data obtained during periods from 1998 onwards when the WIND and ACE spacecraft were
simultaneously in the upstream solar wind, and explore a range of spatial scales sufficient to determine
correlation properties (see, for example, [1]). Nonlinear correlation i1s quantified by calculating the mutual 24 hour average is subtracted from data to remove the longest timescale changes caused by
information between measurements of magnetic field B, flow velocity v, and density p from spatially separated spacecraft position, solar rotation etc.

spacecraft. Studies of spatiotemporal correlation between coupled nonlinear signals in the solar wind and
magnetosphere-ionosphere [2],[3] have shown that the mutual Shannon information [4], and associated

 Data 1s taken from periods of lowest solar activity (1998, 2005, 2006).

» Figure 4 shows the decrease of both correlation coefficient and NMI with distance for 1on density and |B|.

* Magnetic field B, ion density p, average velocity v and Elsédsser variables Z* are compared * In both plots ton density correlation decreases faster than the magnetic field.
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