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2. The Escape Processes

2.1. Thermal Escape
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Thermal Escape
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Jeans Escape

Jeans escape rate DEL
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Jeans Escape
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Hydrodynamic Escape
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Hydrodynamic Escape
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Fluid-Kinetic models
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Limiting factors to thermal escape
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e Aex>1/(r-1) OFF, Jeans escape

e Aex<1/(7r-1) ®KF, Hydrodynamic escape

Table 2
Escape at Planets, Parameters Compiled From Hinson et al. (2017), Young et al. (2018), and Johnson et al. (2013b)

Average solar Solar wind
Planet Jeans A,, parameter T, (K) T.(K) g (m/sz) R(km) H,,(km) B (Gauss-R3) EUV (W/ mz) pressure (nPa) Q. (W)

Mercury 2.2 500 725 3.70 2,439.7 0.002 9,082.7 13.8-21.0 7.31 x 10"
Venus 22.3 290 4307 8.87 6,051.8 15.9 2,601.3 1.0-12.0 2.64% 10"
Earth 9.4-5.0 800-1600 5020 9.80 6,378.1 8.5 0.306 1,361.0 1.0-6.0 3.51 x 10"
Moon 0.8 226 400 1.62 1,738.1 1.361.0 1.0-6.0 1.03x 10"
Mars 6.3-5.0 240-300 1014 3.71 33962 11.1 586.2 0.1-1.1 1.68 x 10"!
Jupiter  311-218 700-1000 145000 24.79 71,492  27.0 4.30 50.26 0.05-0.10 592 % 10"
Saturn 157-98 500-800 52200  10.44 60,268  59.5 0.215 14.82 0.01-0.09 1.06 x 10"
Titan 2.3 180 280 1.35 2,575 14.82 0.01-0.09 1.84 x 10"°
for CHy  37.3 4475 3.7x 10"
Uranus 34 800 18300  8.87 25,559  27.7 0.228 3.69 0.001-0.02 1.14x 10"
Neptune 48 700 22250  11.15 24,764  19.1-20.3  0.142 1.508 1.26 x 10"
Pluto 15.1 68 408 0.62 1,184 78 0.873 0.006 8.4 % 10°

for CHy 8.5 384 59 1.6 x 10"



Questions and important points
Jeans escape & Hydrodynamic escape DIE5R TldfalhkeZ 5 ?
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2. The Escape Processes

2.2. Photochemical Escape
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lon recombination
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lon recombination
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lon recombination

Photochemical escape stEFIE
o 1A VEMEIGE
o (LB - BXBEREFTE > 1A VE
e Hot atom &R E
« Hot atom #ixstE

\EL
%—_l-l-

Mt




Photodissociation
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Key parameters * Questions * Observables
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