Interplanetary Magnetic Field Enhancements:
Dust or Entangled Flux tubes?
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1. Introduction
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production of nanoscale dust through collisions between orbital debris
associated with asteroids and comets. The neutral dust is ionized by solar
radiation and forms a dusty plasma that presents an obstacle to the solar
wind flow. Despite a plethora of evidence supporting this hypothesis
(Russell (1990), Jones et al. (2003a) Jones et al. (2003b)), a simultaneous
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algorithm. Figure 2: Example peak detection showing

two statistically significant deviations
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5. Discussion

On average, |§\ increased by ~37% and the accompanying
enhancement in the magnetic pressure was not compensated by the
thermal pressure of the solar-wind plasma (Figure 4). Next, unlike Fargette

for the second peak identified in Figure 2.
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Figure 1: An example IFE detected by the ACE spacecraft. The gray shadin : . g 1.4 . . . . .
E rampis 4 pacectar Brdy & Total IFEs identified: 34 g5 et al. (2021), we identified an enhancement in the fast solar wind and while
marks the region of influence determined by the deviation and return to . LS @ . . . . .
. . o Mean increase of 37% in | B| 1.0 - this is not the first detection (see Russell et al. (2010)) the disparity
the background field level denoted by the dashed, black line. _> 08 - . . A .
o Minincrease of 7% in [B 12 | | ! ' between detections in the fast vs slow solar wind is evident. In Figure 5, we

Fargette et al. (2021) reported the identification of magnetic increases o Max increase of 93% in \ﬁ\ _11c WMW”\WWM show an IFE with a central current sheet showing clear signs of antiparallel
with central current sheets (MICCS) in PSP data. Observationally, they look = (1)8 magnetic reconnection. At the current sheet, the magnetic field strength
like IFEs but the authors noted that there were no statistically significant 14/34 had plasma data coverage . ' ' . . drops as energy is converted from magnetic energy to thermal energy.
increases in the rate of dust impacts as measured by the FIELDS o 11 found in slow solar wind B 18? Next, the correlation between B, and u changed across the current sheet
instrument. As a result, the authors have considered them distinct from |u| < 500 km st = 1.00: MWMWW going from anti-correlated to correlated as expected for a spacecraft
IFEs. An analysis of the plasma properties suggested that the most likely o 1found in fast solar wind 0977 traversing the diffusion region of a magnetic reconnection site. Presently,
explanation for these objects is that they are entangled flux tubes like [u| > 600 km s~1 - o the identified signatures are still consistent with both hypotheses and
those observed in the dayside magnetopause at Earth (Qi et al. (2020), o 2 are ambiguous § 1'5_5 require more work to differentiate. For example, applying the GS
Fargette et al. (2020)). 500 kms™! < || < 600 kms™! < HO7 HASAETENANAAS A A reconstruction technique to known IFEs to search for presence of multiple
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Currently, it remains unclear if IFEs and MICCs are indeed truly distinct , 20: flux tubes to test the entangled flux tube hypothesis.

objects with their own formation mechanisms, or, if they are same object  Event Durations g 1.5 - NN\//\\N Refe re n Ces
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with 2 Smgle formation mechanism. Here we present the prellmlnary o Mean duration of 58.1 minutes Q 0 5_ | * Fargette, N et al. (2020). Geophysical Research Letters, 47(6). https://doi.org/10.1029/2019GL086726

o Min duration of 13.5 minutes
o Max duration of 521.7 minutes

results of a survey of Solar Orbiter data from June 2020 through February
2022 conducted to address this dilemma.
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Figure 4: Superposed epoch analysis of
all IFEs identified in Solar Orbiter data.
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