1CO D
@9?.-- oa-n..{.?o
AN

« PO

PRTTTIT T,
. .

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Spectral Analysis in the Solar Wind and Heliosheath

Original

Spectral Analysis in the Solar Wind and Heliosheath / Fraternale, F.; Gallana, L.; lovieno, M.; Fosson, S.; Magli, E.;
Tordella, D.; Opher, M.; Richardson, J.D.. - (2015). ((Intervento presentato al convegno 14th Annual International
Astrophysics Conference tenutosi a Tampa Bay nel 20 - 24 aprile 2015.

Availability:
This version is available at: 11583/2630435 since: 2016-02-09T11:47:37Z

Publisher:

Published
DOI:

Terms of use:
openAccess

This article is made available under terms and conditions as specified in the corresponding bibliographic description in
the repository

Publisher copyright

(Article begins on next page)

04 August 2020



147H ANNUAL INTERNATIONAL ASTROPHISICS CONFERENCE, TAMPA BAY, APRIL 20-24 2015

Spectral Analysis In The Solar Wind And Heliosheath

Federico Fraternale, Luca Gallana, Michele lovieno, Sophie M. Fosson, Enrico Magli, Daniela Tordella', Merav Opher?, John D. Richardson?
'Politecnico di Torino, ltaly 2BU, USA 3MIT, USA

This work gives the first spectral analysis of heliosheath solar wind, characterizing the plasma turbulence by estimating the spectral slopes. In order to compute spectra, sig-
nal reconstruction techniques are mandatory: at distances greater than 80 AU, available data are very spotty: for the plasma velocity, over 75% of the data is missing due to
tracking gaps, noise, and other problems. The reconstruction methods used are tested on 1979 data and on synthetic fluid turbulent fields. These methods give results in good
agreement with the literature, and allow us to compute the complete spectra of solar wind at 5 AU, with frequency ranging from 1.e-7 to 1.e-2 Hz. RESULTS: The 1979 spectra
evidence a different structure between the velocity and the magnetic field. The large scale of the magnetic field looses energy at a lower rate than the small scale,
the opposite is true for the velocity field. The 2007-2010 heliosheath velocity spectra demonstrate clearly, on the decay slopes, the difference between the high and
low electron intensity regions. This difference in the magnetic case is not associted to the slopes but to the energy density.
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frequencies, instead, the slope is milder, a fact that is associated to the prevalence of Alfvén waves. lighted in green. Figures from [7, 8]

The peak visible at f=2.6:-10° Hz is instrumental-related, since that frequency corresponds to four time the sam-
pling period. Right: magnetic energy spectra. We see that the structure of the spectra is opposite to that of the
velocity. The large-scale range loses energy at a lower rate with respect to the small-scale range. It should be not-
ed that for the highest frequencies observed the effect of Alfvén waves is not discernable as it is for the velocity
field. Good agreement with results by [1,2,3,4].

Spectral analysis procedures
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