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Outline

* Solar Orbiter and the Proton Alpha Sensor (PAS)

* Proposed origins of proton beams in the solar wind
e Counter-streaming proton beams and reconnection
* Solar Orbiter observation of multiple proton beams
* Conclusions



Solar Orbiter and the Proton Alpha Sensor (PAS)
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Early observation of near-thermal proton beams in solar wind
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Early observation of near-thermal proton beams in solar wind
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Early observation of magnetic
reconnection in solar wind

First reconnection observed inside a CME
* High Alfvén speed =2 large jet

Gosling et al. (2005)
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Early observation of magnetic
reconnection in solar wind

First reconnection observed inside a Cl' %
* High Alfvén speed =2 large jet

Typical signatures:

* Density increase

* Temperature increase

* Velocity increase OR decrease

Gosling et al. (2005)




Effective S/C Trajectory

Early observation of magnetic
reconnection in solar wind

Reconnection
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First reconnection observed inside a CME
* High Alfvén speed =2 large jet

Signatures specific to reconnection:
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* Alfvénic plasma flows with opposite
correlation at each current sheet
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Effective S/C Trajectory

Early observation of magnetic
reconnection in solar wind

Reconnection
Exhaust

Reconnection
Site —»

First reconnection observed inside a CME
* High Alfvén speed =2 large jet

Signatures specific to reconnection:
* Bifurcated current sheets _

* Alfvénic plasma flows with opposite 'c . -2
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1 day of Solar Orbiter solar wind studied

Solar Orbiter 16 July 2020
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* Reconnection exhausts confirmed by:
—> Deep in magnetic field

—> Bifurcated current sheet (CS)

- Slight density enhancement

V [km/s]

—> Temperature enhancement ! il it :
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Interpretation

* Boundary conditions
with preexisting beams
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Interpretation -

* Boundary conditions
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* Intermixing of multiple
proton populations
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Interesting implications:

- Origin of beams in solar wind
- Impact of preexisting beams 7
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Conclusions

— Solar Orb. shows reconnection is a frequent source of multiple
near-thermal proton populations and beams in the solar wind



Conclusions

— Solar Orb. shows reconnection is a frequent source of multiple
near-thermal proton populations and beams in the solar wind

We also note that:

v’ For the present slow Alfvénic solar wind interval, while beams are present
throughout the wind, 2% are associated to reconnection

v’ The beams are often multiple, owing to the specifics of reconnection
(separatrix regions, interpenetration with pre-existing inflow beams...)

v The event confirms reconnection can occur at switchback boundaries

v’ Impact of preexisting beams on reconnection dynamics to study
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