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Abstract
Solar Orbiter observations are used to investigate coherent structure prevalence in turbu-lent solar wind flows in situ from ∼ 1-0.4 au. Magnetic field fluctuations are obtained bywavelet decompositions which preferentially resolve either signatures of coherent struc-tures or wave-packets. We find a single fluctuation threshold in each of the kinetic and in-ertial ranges abovewhich coherent structures typically dominate. It is insensitive to plasmaparameters or solar distance, that is, different states of the turbulence, suggesting a ubiq-uitous constraint on the turbulent phenomenology.
Bendt, A. & Chapman, S.C. Ubiquitous threshold for coherent structures in solar wind turbu-
lence. PRResearch. (2025) DOI: 10.1103/PhysRevResearch.00.003000

Introduction
The inertial range (IR) is intermittent, pos-sibly due to coherent structures which maydissipate energy in the kinetic range (KR) toheat the solar wind. The Partial Variance In-crement (PVI) identifies coherent structures[1].

𝑃𝑉𝐼 =
|𝛿𝐵(𝑡 , 𝜏)|√
⟨|𝛿𝐵(𝑡 , 𝜏)|2⟩

We compare PVI obtained from Haar and10th-order Daubechies (Db10) wavelet de-compositions to identify a PVI threshold.

Figure 1: Schematic of the Haar and Db10 wavelets.

Figure 2: Comparison of PVI distributions obtainedfrom Haar and Db10 wavelet decompositions.

1) Identification of the PVI threshold
• above the PVI threshold fluctuationsmay be coherent structures• compensated Quantile-Quantile (QQ)-plots of fluctuation pdfs typically havea core and tail at time scales of thecrossover and the inertial range [2]• the PVI threshold is the transition pointof core to tail of fluctuation pdfs• for the KR only intervals at distances

𝑅 < 0.4 au have a clear core-tail tran-sition [2]

Figure 3: Fluctuation pdfs and compensated QQ-plots of pdfs obtained from Haar and Db10 waveletdecompositions in the crossover range at 4s.

2) PVI threshold in the kinetic range
• the PVI threshold (back line) is locatedwhere PVI distributions typically departfrom each other• the PVI threshold is at PVI= 2.2 on av-erage, (2.1 − 2.7)• PVI tails at 𝑅 < 0.4 au follow one trend,consistent with coherent structures• PVI tails at distances > 0.4 au dependon conditions

Figure 4: Compensated QQ-plots of the PVI pdfsobtained from the Haar and Db10 wavelet decom-positions in the kinetic range.

3) PVI threshold in the inertial range
• PVI threshold (back line) is PVI= 2.5 onaverage (1.7 − 3.3)• detailed trend of the PVI tail dependson plasma conditions

Figure 5: Compensated QQ-plots of the PVI pdfsobtained from the Haar and Db10 wavelet decom-positions in the inertial range.

4) Conclusions
• a single ubiquitous PVI threshold foreach IR and KR• "critical boundary" at ∼ 0.4 au whereturbulence evolves differently• ∼ 3% of fluctuations in the IR & ∼ 4% inthe KR PVI tail

Figure 6: Percentage of fluctuations above PVIthreshold.
A single PVI threshold valuemay operate asuniversal constraint on different processesmediating the turbulent cascade.
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