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Spectral radial evolution in the inner heliosphere

merging low and high frequency mag field spectra in the ecliptic
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Spectral radial evolution in the inner heliosphere

merging low and high frequency mag field spectra in the ecliptic
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Spectral radial evolution in the inner heliosphere

merging low and high frequency mag field spectra in the ecliptic
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Looklng for the radial dependence of the high frequency break
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Results between 0.42 and 1.4 AU based on radial alignments Messenger-WIND and WIND-Ulysses
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Looking for the radial dependence of the high frequency break

Considering that:
O we are sampling along the radial direction at an angle B;; (see table)
O «is along the mean field
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Results between 0.42 and 1.4 AU based on radial alignments Messenger-WIND and WIND-Ulysses



Normalized reduced magnetic helicity to study the nature of the
fluctuations right beyond the frequency break

Messenger (0.56 AU)
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Large scale background magnetic field inward oriented

local magnetic field direction scale by scale

left-handed Alfvén-cyclotron waves with positive magnetic helicity
propagating antiparallel to B

right-handed KAW waves with negative magnetic helicity
propagating at large angles wrt B
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Normalized reduced magnetic helicity to study the nature of the
fluctuations right beyond the frequency break

Messenger & Wind radial alignment [0.56-0.99AU]
(0.56 AU) Wind (0.99 AU)
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s Clear shift in k for the two populations towards
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Further details on fluctuations
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Wind Speed [km/s]

k [km™]

Further details on fluctuations
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Wind Speed [km/s]

Further details on fluctuations
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Instabilities plot

Selecting fluctuations with ¢, <0

Fast wind at 0.99 AU (Wmd)

10.0 | T T T TTT] l T T T T
— Proton cyclotron instability []
— * « = = Mirron instability —
., = = Parallel fire hose —
N _\ + == Oblique fire hose -

¥ - === Marsch et al. (2004)

-
-
=
"
-
"
"
"
" .
L]

1.0

I !
llllil Y | | |

Ob'] I I I

1.0
fGu

8000
6000
4000
2000

6000
4000
2000

N (all data)

N (KAWs)



Instabilities plot

Selecting fluctuations with ¢, <0 and >0

Fast wind at 0.99 AU (Wind)
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The polarization status changes
from fast to slow wind
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Power anisotropy
k ” power anisotropy
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N P Power anisotropy
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Summary and conclusions

Proton cyclotron-resonant mechanism for parallel propagating Alfvén waves strongly related
to the frequency break. We need to understand why since we know that turbulence
proceedes for K

KAWSs and ICWs occupy different areas in the instability plot.
Inverse correlation between temp anisotropy and [3,, confirmed for left_handed ICWs. We
need to understand why proton cyclotron instability curve goes through the ion-cyclotron

population. Including other effects might move this curve upwards [Hellinger et al., 2006].

We need to understand the link between the turbulence status in the inertial range and the
different populations observed in the “dissipation’ range.

We need to understand why fluctuations polarization is depleted moving from fast to slow
wind.

We do need a better description of plasma kinetics
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Power anisotropy and intermittency
(work in progress)

Anisotropy intermittency

fluxgate data . .
(Fluxg ) (searchcoil Cluster observations)
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