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Introduction
Compressive structures in the solar wind are related to deviations from alfvénicity. However, the link between the solar wind alfvénicity and magnetic reconnection has

not been explored extensively until now. Using the new detection algorithm of reconnection events devised by Fargette et al. (2023), we examine here this correlation

for the events observed by Solar Orbiter between the 14th of July and the 13th of August 2020.

I - The magnetic reconnection detection algorithm
• Detection method developed by Fargette et al. (2023), based on in situ magnetic

field and velocity correlations, following a Walén test (Figure 1).

• Bayesian model of magnetic reconnection events, with reconnection occurrence

probability based on Solar Orbiter observations of Lavraud et al. (2021).

• Data exctracted from AMDA and processed by Speasy.

Figure 1: Scheme of fluctuations correlation in recon-

nection events, credits to Fargette et al. (2023).

Figure 2: Example algorithm output for the 8th of August

2020 (detections are blue lines).
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Figure 3: Flow chart of the detection algorithm

V - Reconnection and compressive structures

Figure 4: Solar wind properties on the 16th of July and reconnection event

occurring at 18:40 (below).
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Conclusion
• In agreement with Walén relation, reconnection events present the two Elsässer

modes but also generate compressive fluctuations.

• The low alfvénicity structures can be explained by the superposition of both

Elsässer modes, although non-alfvénic phenomena can also occur.

Open questions:

• What are the different mechanisms behind the compressive structures and how

do they influence the local energy content of the solar wind ?

II - The alfvénicity markers
Alfvénicity quantities are evaluated using Elsässer variables z± (1950). We

consider the cross-helicity σc and residual energy σr as:

δz± = δU ± δb σc = 〈(δz+)2〉 − 〈(δz−)2〉
〈(δz+)2〉 + 〈(δz−)2〉

= 2〈δU · δb〉
〈|δU|2〉 + 〈|δb|2〉

σr = 〈δz+ · δz−〉
〈(δz+)2〉 + 〈(δz−)2〉

= 〈|δU|2〉 − 〈|δb|2〉
〈|δU|2〉 + 〈|δb|2〉

We proceed to a double sliding average, using the same window size, to

evaluate the means (in δ) and to calculate the alfvénicity-related quantities.

A 20-minute sliding average is used for the timeseries shown.

While the correlation time of the solar wind is one hour (Klein, 2023), small

averaging window size, remain to be explored.

III - Characterising the fluctuations
To classify fluctuations, we calculate magnetic field compressibility Cb and

density fluctuations Cn similarly to Bruno and Bavassano (1991):

Cb = Var(|B|)
Tr(Var(B))

Cn =
√√√√〈δn2〉

〈n〉

IV - A statistical view
• Reconnection

is the source of

high magnetic

compressibility.

Figure 5: Interval from 14th of July to 13th of August 2020 with all

reconnection events detected (grey shaded).

VI - Investigation of low alfvénicity structures

Figure 6: Low alfvénicity events occuring on the evening of the 16th

of July 2020 and zoom between 21:30 and 22:00 (below).
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