
APS - 50th Annual Meeting of the Division of Plasma Physics - Ev... http://meetings.aps.org/Meeting/DPP08/Event/89282

1 of 1 10/2/09 11:05 PM

50th Annual Meeting of the Division of Plasma Physics 
Monday–Friday, November 17–21, 2008; Dallas, Texas

Session UM7: Miniconference on the Plasma Physics of the Solar Wind: From 
Parker (1958) to the Present IV
2:00 PM–4:55 PM, Thursday, November 20, 2008
- Pegasus

Chair: Benjamin Chandran, University of New Hampshire

Abstract ID: BAPS.2008.DPP.UM7.3

Abstract: UM7.00003 : Flux-Tube Texture of the Solar Wind: Implications for 
the Scaling of Anisotropic Magnetic Fluctuation Spectra
2:50 PM–3:15 PM

Preview Abstract

Authors:
  A. Bhattacharjee
  C.-S. Ng
  C.W. Smith
  B. Vasquez
    (Space Science Center, University of New Hampshire)

Over the years, there has been a steady accumulation of observational evidence that the solar wind may be thought
of as a network of individual magnetic flux tubes each with its own magnetic and plasma characteristics. As early as
1963, Parker referred to these tubes as magnetic and plasma ``filaments,'' and the picture has undergone several
refinements since then [Bartley et al. 1966, Marliani et al. 1973, Tu and Marsch 1990, Bruno et al. 2001], culminating
in the recent work of Borovsky [2008] who has suggested that these are fossil structures that originate at the solar
surface. We use the weakly compressible MHD turbulence model [Bhattacharjee et al., 1998] to characterize the
anisotropic magnetic fluctuation spectra observed by ACE. For a model of pressure-driven interchange turbulence in a
generic solar wind flux tube, we use the Invariance Principle approach [Connor and Taylor 1977], to calculate
explicitly the scaling of magnetic field fluctuations with plasma beta and other background plasma parameters. The
theory predicts precise scaling laws for the magnetic fluctuation spectra parallel and perpendicular to the background
magnetic field. We calculate the beta scaling of the variance anisotropy for electrostatic and electromagnetic
pressure-driven turbulence in the solar wind, and demonstrate that they bracket well recent ACE observations.

To cite this abstract, use the following reference: http://meetings.aps.org/link/BAPS.2008.DPP.UM7.3


