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Sources of the Solar Wind

Fast Solar Wind > 500 km/s Slow Solar Wind < 500 km/s
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Solar Wind Formation Mechanisms

Expansion factor Interchange Reconnection
Flux tube expansion Magnetic reconnection at open-closed
<=> solar wind speeds magnetic field boundaries
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Solar Wind Variability

Small-scale variability is lost at large distances from the Sun

Two complementary spacecraft
studying the Sun at close
proximity

Providing solar wind
measurements in the inner
heliosphere coupled with close up
views of the solar atmosphere

Solar wind: Abbo+2016,
Cranmer+2017, Viall+2020



Remote-sensing windows Solar Orbiter Mission

(RSWs: 3x10 days) 0
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: does the coronal magnetic field
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Soopkitchen A Home Observation Definitions Event Collections ™ Planning & Account ~ 0
Plan: Version: E-fecs Version: Prime: Observations: Events: n n n
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Attitude Events

Instrument Restrictions and Coordination

Pass Events

SOOPs
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Solar Wind Related SOOPs

L_SMALL_MRES MCAD_Ballistic-Connection
L_SMALL _MRES MCAD_ Connection-Mosaic
L_SMALL_HRES HCAD_Fast-Wind
L_SMALL_HRES HCAD Slow-Wind-Connection
L. BOTH_MRES MCAD _Farside-Connection
L_BOTH_HRES_LCAD_CH-Boundary-Expansion
R_SMALL_HRES HCAD_PDE-Mosaic

https: //Www.cosmos.esa.int/web/solar—orbiter/soops—summary Zouganelis+2020
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Solar Wind Related SOOPs

L_SMALL_MRES MCAD_Ballistic-Connection
L_SMALL _MRES MCAD_ Connection-Mosaic
L_ SMALL _HRES HCAD Fast-Wind
L_ SMALL HRES HCAD_ Slow-Wind-Connection

L_BOTH_MRES MCAD _Farside-Connection
L_BOTH_HRES_LCAD_CH-Boundary-Expansion
R_SMALL_HRES_HCAD_PDF-Mosaic

https://www.cosmos.esa‘int/web/solar-orbiter/soops-summary Zouganelis+2020

CH-Boundary Expansion

Telloni+2022



Slow Solar Wind Connection Science SOOP
Science Goal: Slow solar wind release mechanisms at open-closed
magnetic field boundaries

Ballistic

Source
Surface
Mapping

STEREO Ahead

Target: Active Region/Coronal Hole Boundaries

Solar Orbiter Parker Solar Probe

3rd - 6th Mar 22
Magnetic
Mapping
e — v(r) profiles

~0.55-0.51 AU

=
=
=
L

Constant v profile

| Sbacecraft

Koukras+22

RSW2

17th - 21st Mar 22
~0.38 - 0.34 AU

Depends upon connectivity of spacecraft!

1.0
GSE X (AU)

SPICE
Composition 5 x dynamics Composition 5 x dynamics
Supporting observations from
Hinode & IRIS

1 hr/day high resolution EUI/HRI & PHI/HRT

Continuous EUI/PHI/STIX/SoloHI/Metis synoptics + in-situ




Target Selection for RSW1
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Multi-source connectivity drives solar wind variability

Magnetic connectivity of Solar Orbiter transitions across
the CH-AR complex
Solar wind travel time ~ 2-3 days

Yardley, Brooks, D’ Amicis, Owen, Long, Baker, Démoulin, Owens, Lockwood+2024, Nat. Astr.



Multi-source connectivity drives solar wind variability

Magnetic connectivity of Solar Orbiter transitions across
the CH-AR complex
Solar wind travel time ~ 2-3 days
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High-Resolution Observations from other RSWs
RSW2: 17-22 March 2022, RSW7: 30 March - 4 April 2023, RSW9: 21 — 24 April 2023
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Recent Fast Wind SOOP Observations
October 2023 |

M

SST observations
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Recent Fast Wind SOOP Observations

October 2023
R Parker Solar Probe

Solar Orbiter
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Recent Fast Wind SOOP Observations
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Solar Wind Connectivity

with Solar Orbiter

Slow Solar Wind Overview
(Yardley et al. 2023, Ap]JS, 267, 11)

Multi-source Connectivity Drives Solar Wind Variability
(Yardley et al. 2024, Nat Astr., 8, 953)

Merging of a Coronal Dimming with a Coronal Hole
(Ngampoopun et al. 2023, Ap], 950, 2, 150)

Observational Evidence of the S-web Slow Solar Wind
(Baker et al. 2023, Ap]J, 950, 1, 65)

Elemental Abundance Diagnostic for SPICE/EIS
(Brooks et al. 2024, 976, 2, 188, Ap])

steph.yardley@northumbria.ac.uk
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