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2.3.lon Loss

lon pickup
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2.3.lon Loss

Sputtering
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2.3.lon Loss

Sputtering

e« XXy &Y I HEA (Johnson+, 1994)
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2.3.lon Loss

Charge Exchange
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2.3.lon Loss

Charge Exchange
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2.3.lon Loss

Charge Exchange
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2.3.lon Loss

Charge Exchange
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2.3.lon Loss

Key parameters
o KEGE. 1A {ermtE. sELBTmEE (pickup/sputtering)
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2.4. lonospheric outflow
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2.4. lonospheric outflow
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2.4. lonospheric outflow

Suprathermal Electron Effect
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2.4. lonospheric outflow

Electrodynamic Energy Input

e JRYTRAE—T 4 75 (Lundin+, 2006)
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2.4. lonospheric outflow

Electrodynamic Energy Input

 SKEDINENY (Crew+, 1985, 1990)
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2.4. lonospheric outflow

o BEEDIRETR (Glocer, 2016)
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2.4. lonospheric outflow

Escape Equations

TiARE 7L (Gombosi & Nagy, 1989)
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2.4. lonospheric outflow

Escape Equations

Behim ' 7 /)L (Khazanov+, 1997)
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2.4. lonospheric outflow

Questions

c EBEMIZDOEWGERICE DFET 5D
TEHEEEA A ULRRICEDEERET B
Observables

« Polar wind D E#2ER 8

 [AIIE5 Al (Gravitational distillation)

Atmospheric Escape Processes and Planetary Atmospheric Evolution Section 2.3 - 2.6

20



2.5. Other ion escape

o DA F TR E L TIX“bulk” ion escape (Halekas+, 2016) 7 &

Fluid Processes: Kelvin-Helmholtz and Other Instabilities
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2.5. Other ion escape

Ambipolar Fluxes/Outflow Anomalies/Snowplow
s BEEEI O 77 ATBANST-WA F A EEEEHZICL Y BHEIND
« TIRXRENEXBRFUZ MIKVEIRT S

Plasmaspheric lon Losses/Substorm Losses/Plasmoids/Flux Rope

e R ORI arvhHREIBIETHIBO—LARE |ICY 7 I NG
7oX BAREZEK LFEHEBICEDET 3

« BEEEBICFET S V77 v 7 RA—TJIZL > TTERERBEED ©» L EREREE ~
ETTAIHEIEIND

Questions

« TACRTEDAF VBROENMEEFH L EDHICE > ELRTEHD

Atmospheric Escape Processes and Planetary Atmospheric Evolution Section 2.3 - 2.6 22



2.6. lon Return and Net Escape Rates
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Fig. 1. Atmospheric es-
cape from Earth is illus-
trated schematically in
two ways. (A) Three-di-
mensional cutaway of
Earth’s magnetosphere.
(B) A flow chart of plas-
ma for each plasma
regime in the magneto-
sphere. In (A) and (B),
colors represent differ-
ent plasma regimes,
black arrows display
escape routes of terres-
trial particles, and red
arrows indicate re-
turning particles as
precipitation into the
ionosphere.  Escape
rate can be obtained
bya—borbyi+ii+
iii + iv. Route iv was
discovered by GEOTAIL
observations.
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