
JGR Space Physics

•

•

•



JGR Space Physics



JGR Space Physics



JGR Space Physics



JGR Space Physics



JGR Space Physics

μ

μ



JGR Space Physics



JGR Space Physics

c

μ



JGR Sppace Physics



JGR Space Physics

σ



JGR Space Physics



JGR Space Physics



JGR Space Physics



JGR Sppace Physics



JGR Sppace Physics



JGR Space Physics



JGR Space Physics



JGR Space Physics



JGR Space Physics

Philosophical 

Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences 374

Planetary and Space Science 40

Journal of Geophysical Research: Space 

Physics 115



JGR Space Physics

Journal of 

Geophysical Research: Space Physics 114

Journal of Geophysical Research: Space Physics

123

Proceedings of the Royal Society of London Series A

316

Journal of Geophysical Research: Space Physics 111

Journal of Geophysical Research: Space Physics 123

Journal of Geophysical Research: Space Physics 111

Geophysical Research Letters 30

Geophysical Research Letters 44

Bulletin of the American Meteorological Society 94



JGR Space Physics

Journal of Geophysical Research: Space Physics 108

Journal of Geophysical Research: 

Atmospheres 112

Space Weather 15

Geophysical Research Letters 7

Journal of Geophysical Research: Space Physics 113

Journal of 

Geophysical Research: Space Physics 117

Journal of Geophysical Research: 

Space Physics 123

Journal of Geophysical Research: 

Space Physics 116

Journal of Geophysical Research: Space Physics 124



JGR Space Physics

Journal of Advances in Modeling Earth 

Systems 10

Journal of Geophysical 

Research: Space Physics 123

Journal of Geophysical Research: Space Physics

115

Geophysical Research Letters 45

Advances in Space Research 20

Journal of Quantitative Spectroscopy 

and Radiative Transfer 268

Journal of Geophysical Research: Space Physics 115



JGR Space Physics

Journal of Geophysical Research: 

Space Physics 110

Journal of Geophysical Research: Space Physics 112

Geophysical Research Letters 30

The Journal of Chemical Physics 63

Journal of 

Geophysical Research: Space Physics 109

Proceedings of SPIE 3756

Journal of Geophysical Research: Space Physics 103

Journal of Geophysical Research: 

Space Physics 122

Journal of Geophysical Research: Space Physics 94



JGR Space Physics

Journal of Atmospheric and Solar-Terrestrial Physics 114









−1 0 1 2 3 4 5

NO cooling

 (watt/m3)

1e−9

120

130

140

150

160

170

180

190

200

A
lt

it
u
d
e
 (

k
m

)

NO cooling

reference run

eclipse run

−8 −6 −4 −2 0

ΔNO cooling

 (watt/m3)

1e−10

120

130

140

150

160

170

180

190

200
ΔNO cooling

−25.0 −22.5 −20.0 −17.5 −15.0

percent (%)

120

130

140

150

160

170

180

190

200
Relative change









0.0 0.5 1.0 1.5 2.0

NO concentration 

(particles/cm−3)

1e7

120

140

160

180

200

A
lt

it
u
d
e
 (

k
m

)

NO

reference run

eclipse run

0.00 0.25 0.50 0.75 1.00 1.25

O concentration 

(particles/cm−3)

1e11

120

140

160

180

200
O

reference run

eclipse run

400 500 600 700 800

Temperature (K)

120

140

160

180

200
Temperature

reference run

eclipse run

−2.0 −1.5 −1.0 −0.5 0.0

ΔNO concentration 

(particles/cm−3)

1e6

120

140

160

180

200

A
lt

it
u
d
e
 (

k
m

)

ΔNO

0.0 0.2 0.4 0.6 0.8 1.0

ΔO concentration 

(particles/cm−3)

1e9

120

140

160

180

200
ΔO

−30 −20 −10 0

ΔTemperature (K)

120

140

160

180

200
ΔTemperature

−16 −14 −12 −10 −8 −6

percent (%)

120

140

160

180

200

A
lt
it
u
d
e
 (

k
m

)

NO relative change

0 1 2 3 4 5

percent (%)

120

140

160

180

200
O relative change

−4 −3 −2 −1

percent (%)

120

140

160

180

200
Temperature relative change










