_ Are Switchbacks boundaries observed by CIrs |
Parker Solar Prob closed?

Nina Bizien1, T. Dudok de Wit1’2, C. Froment1, M. VeIIi - S.D. Bale4,

J. Kasper5’6, P. Whittlesey4, R. Macdowall7, D. Larson4, A. Case®
1. LPC2E, CNRS/CNES/University of Orleans, Orléans, France 2.ISSI 3. U. of California 4.SSL 5.U. of Michigan 6.BWX Technologies 7.NASA Goddard 5. SAO

[Bale et al., 2019]

COntext \ //, | SWitChbaCkS - Expected1/rscavling

Switchbacks = Sudden magnetic deflection 5 . ol
observed in the solar wind E7INSS — Radial o
Parker Solar Probe : closest mission to the Sun NN component of
= the magnetic °
Solar wind: stream of solar plasma at speed of 400km/s .. i N field i
What's new ? PSP detected ubiquitous switchbacks in the solar wind, _ _ B S S
whose origin and propagation are still unexplained A typical switchback *
50_: B T, MWW‘" -~ from————r B,
Objectives : Understanding the nature of magnetic deflections = % -
® ; — |B|
What do we investigate : Analyse of their boundaries to determine their -2857;“ = - - - \M‘U =
nature and the possible dependance on the magnitude of deflections Q m %;Wﬂwwwwmwwwm% ’J‘ M) _ wose
£ 0 i g , — v nteresting properties:
> v . A — w .. . .
What we find : They are mostly closed boundaries, with self-similar ~501 | MWWWWW WW’W Wlﬁ - Limitation of analysis of 3D
properties, which suggest a slower erosion as they propagate and is in 0.41 (c) structures with one spacecratt
agreement with a solar origin oo - Alfvénic nature: Constant IBI and
| correlated fluctutations v and B
Why is it interesting ? May be linked to the anormal temperature of the 0 s 013105 2015105 20161108 016 108 20151102 - Duration: from 1s to few hours
solar corona and the acceleration of the solar wind 07:12:00  07:12:20  07:12:40  07:13:00  07:13:20  07:13:40 - No characteristic deflection angle
: L . Example of a boundary in 3D
MethOdS Discontinuities in the context of switchbacks : P y
— B(1) — m — MVA SvD
General theory of MHD RD-like
discontinuities (B/|B|) -n#0 “
Tangential Discontinuity Rotational Discontinuity
TD-like
(B/|B|) - n=0
£ 40 -20
\\/o 40 20
side 1 v 20 0)
§1'ﬁ=c;§2-ﬁ¢0 o BR 20 4 -4 B 4%0%%

|§1| = |§2|

The view is rotated between the two panels

[Tsurutani et al.,2011]

Properties:

- Arc-polarized structures with a rotation always contained
In a plane

- Alfvénic structures — Constant magnitude |BI

— Deflection at the intersection of a plane and a sphere

Main parameter for the classification: (B-n)/IBI
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Conclusion

- Switchbacks are arc-polarised structures whose rotation is always contained in a plane

- Mainly closed structures (TDs)

- Stark contrast with previous analyses (RDs) — Use the with great caution Investigation of the solar origin of
switchbacks:

— stable structures which may survive until larger distances (observed at Earth's orbit) Connecting in situ measurements of
switchbacks at PSP and eruptive phenomena

- Switchback origin is likely to be rooted deep in the solar corona observed in solar EUV images




