ACE News #150 — April 11, 2012
Interplanetary Turbulence During the Recent Protracted Solar Minimum

For some, the recent protracted solar minimum was a time of inactivity. Solar activity was low,
energetic particle events were seldom, and the solar wind was settled into the predictable periodicity of
Corotating Interaction Regions (CIRs). However, for others it was a chance to ask questions and
resolve physics that is otherwise obscured by transient activity. For instance, in ACE News #142 we
described a study of the solar wind that revealed strong evidence of ongoing magnetic reconnection
below the Alfven critical point that was causing the Sun to shed magnetic field even though there was
relatively little transient activity. Likewise, here, we can perform a study of solar wind turbulence and
ask the question “Is the solar wind flow turbulent when the sources are quiet and there are few in situ
large-scale shears to drive a turbulent cascade?” This question takes us back to the early days of
space physics when the prevailing view of fluctuations in the interplanetary medium was that of Alfven
waves propagating from source to termination region with little change in their dynamics.

We use the techniques of third-moment theory as described in ACE News #130. The turbulent
cascade transports energy from large to small scales where dissipation in some form (in the solar wind
it is probably some combination of cyclotron and Landau damping plus current sheet formation)
converts the energy of collective fluid motions into heat. The heating of the background protons is well-
established and quantified by Vasquez et al. [2007] at 1 AU as gp = 3.6 X 10°° Vs Tp Where Vs is the
wind speed and Tp is the proton temperature. Kolmogorov [1941] derived third-moment theory for
Navier-Stokes fluids while Politano & Pouquet [1998a,b] extended the idea to magnetohydrodynamics
(MHD). When using spatial scales consistent with inertial range dynamics, and assuming an isotropic
cascade model, the turbulent cascade can be described by
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Stawarz of the ACE/MAG Team. Address comments and questions to Charles.Smith@unh.edu. See
http://www.srl.caltech.edu/ACE/ACENews _Archives.html for an archive of earlier ACE News items.
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