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1. Background
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1. Background

Theoretically: counter-propagating Alfvén waves

Z* F iy B,
—’ <—
VA \' 4
Z Z B,
e
Va — Va

(Tu and Marsch, 1995; Goldstein et al., 1995; Bruno and Carbone, 2013)

e Els&ser variables (z*) are widely used to describe the solar wind

turbulence.
e They are believed to represent outward and inward propagating

Alfvén waves, and the nonlinear interactions between them then
produce the energy cascade. .
3
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1. Background

Observationally: several components of the fluctuations in the solar wind

dv=dv,, dv=dv,,

dB=dB,, dB=dB,, + dB,
z*=dv,, +dB,, z*=dV, +dB,, + dB,
2z =0 z =- st

(Tu and Marsch, 1991)

e From in situ observations, the fluctuations could be considered as
a superposition of several components. Different combinations of
these components may result in different natures of z.

@O



2. Observational study

Highly Alfvénic Fast Wind
Time series
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e High Alfvenicity
o, =0.91,vy,=0.90

e Amplitude of z+ >> 7

e Mostly amplitude of z-
< noise level

e Some spikes at shaded
area (pseudo structures)
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2. Observational study I RIS FESE U

e At t=1000 s, both ACFs approach 0
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e The value of z~ at a time instant is
weakly related to its adjacent data
points, similar to white noise signal
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2. Observational study

Highly Alfvénic Fast Wind
Power spectra

PSD of z~ is lower than that of z* by
more than 1 order.

z~ spectrum is as shallow as f ~9-29,
like white noise.

Power level of z— is lower than
noise.
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2. Observational study Slow Wind

) .. ' <V'VA> BOX
5 C = 5
Correlation coefficient: v \/<V2> VA2> B,
Normalized cross helicity: o - <V2>_<VA2>
(V)

Here, v and v, are velocity and magnetic field fluctuations in Alfvén unit, respectively.

Number distribution in Cj,,- o, plane in slow wind
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2. Observational study Slow Wind

Fluctuation amplitudes of v, and v in C;;,- o, plane in slow wind
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2. Observational study Slow Wind

Fluctuation amplitudes of z* in C ;- o, plane in slow wind
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® Combination of MFDT and MVAS — Different features of z* amplitudes
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2. Observational study Slow Wind

An experimental model for the relation between fluctuation amplitude of v (A,) and C,,,:
58.6|C7,| —47.5, For MVAS (|C’,] > 0.85 and —0.9 < o, < —0.2)
A, =4 20, For MFDT (|C?,] < 0.55 and —0.9 < o, < 0)
2.2|C7, | + 1.6, For others (0.55 < |C!,| <0.85 and —0.9 < 0, < 0)
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3. Conclusions

e In the fast wind with highly Alfvénic fluctuations, z" is
suggested to be composed of high-frequency white
noise and low-frequency pseudo structures in the
studied cases.

e In the slow wind, the different features of the level
contours of the z* amplitudes could be interpreted as
being attributed to the combination of MFDT and
MVAS.
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