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lon-scale structure of reconnection
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Q1. Why is the ion ideal condition violated?

e Q2. Why is the ion flow sub-Alfvénic?




lon velocity distribution function
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lon velocity distribution function

e (1) global Speiser ions
e (2) local Speiser ions Vz
* (3) trapped ions Vy




Two Speiser orbits
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(Local-type) Speiser orbit
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Orbit theory in a parabolic field
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Orbit theory in a parabolic field

Chen & Palmadesso 1986
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lon distribution function
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lon distribution function
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Distribution function < Poincaré map
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Regular orbits

(a) Distribution function (b) Phase-space diagram o STCITiOhCII’y orbit
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Nongyrotfropic regimel!

™" e Since particles no longer gyrate,
259.9 we do not expect the idealness
in the |k < 1 regime.
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Dissipation region
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Dissipation region
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Geotaill 2007-05-05 event

Unmagnetized electron jets may be unresolved

e Plasma velocity

vs EXx B speed
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Summary

e We have examined an ion velocity distribution function in

the reconnection outflow:
— (1) Global Speiser ions
— (2) Local Speiser ions

— (3) Trapped ions
e Regular orbits in the chaos theory
e First demonstration in PIC simulafion

e Plasma ideal condition
— Easily violated in the »<1 regime _4 _o
— Particles no longer gyrate

e Local-Speiser motion explains
— Sub-Alfvénic ion flow
— Super-Alfvénic electron jet

e Better understanding of the outflow region
from the viewpoint of particle motion
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Chaos In reconnection
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Reconnection in chaos

Magnetic reconnection is

a fascinating multi-scale process!




