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From a single-spacecraft time series we can only measure the reduced power
spectral tensor [e.g., Wicks et al. 2012]:
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Taylor's hypothesis (TH) assumes |w| « |k - V| [Matthaeus & Goldstein 1982]: cos Byp curve
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The validity of TH for PSP measurements is questionable, however, under and SPAN velocity instabilities [e.g.,
measurements to Woodham et al
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E = % To probe the spectral anisotropy of the turbulence, we bin power, helicity, compressibility spectra This effect is seen at 1 AU but the decrease this is
6B ~ B3 +30BJ+0B2 | averaged over 10 s intervals as a function of 8,5 and kgp, (A8, = 6°, & log;o(kgpp) = 0.2) attributed to instrumental noise or power aliasing [e.g.,
] ’ see Klein et al. 2014, Woodham et al. 2018]
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Previous studies [e.g., Horbury et al. Following Woodham et al. [2021a], we also calculate the different components of helicity from ) . ) .
2008, He et al. 2011, Kiyani et al. 2013] fluctuations with k quasi-parallel (o, ) and oblique (a,,,) to B, E £ ¥ 3 W§ apcount for |n_strumenta| noise durlr?g our analysis,
See Telloni & Bruno [2016] use 6,5 as a proxy for 6, to probe - e B pointing to a physical explanation for this signature
Woodham et al. [2019] for detéils spectral anisotropy of the turbulence We neglect the frequencies of any spectra where signal-to-noise ratio < 3 [e.g., see Woodham et al. o .

2018] to ensure that we remove any non-physical signatures resulting from instrumental noise Totrony Several ppssmle interpretations: )

' « Increasing balance of KAW turbulence - consistent
2 DATA AND PRE-PROCESSING Following He et al. [2012], we compare observations with a model distribution of linear Alfvén - with botlh helicity barrier [Meyrand et al. 2020] and
waves, consisting of a critically balanced turbulence and instabilities dispersive KAW range [Voitenko & De Keyser 2016]

4 POWER AND MAGNETIC COMPRESSIBILITY ‘ Non-helical fluctuations begin to dqminate th_e signal
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reaction wheels generate tones in the magnetic spectra, significantly . y
affecting wavelet transform, and therefore spectral slope, etc. We find that the power o - 1 [Chhiber et al. 2021] at these scales
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[ Reaction wheels ] We first remove these artificial fe.g., Horbury et al.
tones using a STFT with adaptive 2008' Duan et al. 2021]
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from instabilities fluctuations

We use the high resolution (256 Sa/Cy) merged magnetic field dataset from
FIELDS, which allows us probe sub-ion scale turbulence [Bowen et al. 2020]

7 SUMMARY AND CONCLUSIONS

« We investigate the spectral anisotropy of Alfvénic turbulence from the inertial range to sub-ion
scales using PSP data from E1, including power, magnetic compressibility and magnetic helicity
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We also use proton data from the krpp ~ 1 has also been — ¥y « By comparing PSP observations with model spectra of linear Alfvén waves, we find a good
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Noke Fl ?uLi(tjil;zeg/:)?:)V::(X:Igafésmbu“on « We expand upon past studies, finding that the magnetic helicity exhibits a physical decrease

4 Above sub-ion scales, - towards smaller scales in the sub-ion range. This decrease in helicity can be interpreted in several
In tandem, we utilise proton core spectral features appear ways and further work is ongoing to try to identify which physical process is the most likely.
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