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CONTENTS:

magnetospheric sources: aurora and ion convection

F-region ionospheric structure:
tongues, patches, blobs, troughs, holes,.

neutral atmosphere response:
F and E-region winds, long-
lived vortices, inertialdynamics,
density holes

electrodynamic theory:
Pedersen and Hall
conductivity,

geomagnetic storms:
wind, temperature, and
composition response,..

impact on global temperature,
circulation, composition,

energy dissipation:
kinetic. Joule heating,.
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Figure 2.4*
Two different hypodtecical polar cap convection patterns based onthe
same experimental data.
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Fig. I. Examples of elevation scan measurements of electron density obtained on three different evenings.
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Logio Ne at 800 km (cm )
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Thayer et al., JGR, 1990

By- DEPENDENCE OF DE-2 NEUTRAL WINDS
(in geomagnetic coordinates)

B positive
Kp<3

Northern hemisphere

500 m/s

^ Southern hemisohere 12.

B negative

12.
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EQUATION OF MOTION

= --VP - Xf - Vni{V -U) + -V(/iVy) + g
Dt p p

Pressure Coriolis Ion drag Viscosity Gravity
gradient

^X=|X+(V.V)X

^Ve = -——Ve ^——Ve-u}—Ve - -—h
dt r dd r sin 0 90 dp r dd

A V - liA1/ ®T/ s a .
dt r 89 ^ rsm9d(t> ^dp rsinOdcl)

+{'2»+^)yecos0+g^[(^+^,T)^^V^]-,.„,{Ve-Ue)
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Fig. 2.The progressof parcelsofair over a 9 h period initiallydirected A—^westward, B—eastward.
(NP = North Pole, GM = Greenwich Meridian, ID - International Date Line.)
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Bunned winds from DE-2

at ~120 Ion altitude

compared with model
predictions.
Sout hern hemisphere
in geomagnetic coordinates

NCAR-TGCM
1 2

UCL-TGCM

500 m/sec

Killeen et al., GRU 1992
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CftOW/sirY ^ SchoCnDoiRF ..
CROWLEYETAL. 341

Fig. 1. nOCM predictions of neutral mass density showing 2-, 3-,
and 4-cell patterns ingeographic coordinates at200-km altitude and
12 UT from (a) quiet time (30 kV), (b) moderate (60 kV), and (c)
active (90 kV) conditions, respectively. Asatellite trajectory in the
2240-1040 Local Time plane is superimposed on each figure. The
outer latitude circle corresponds to 45*N. Intermediate latitude
circles are omitted for clarity.
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Joule Heating and Mechanical Energy transfer F^ites

j(z) • E = j(z) • E' + u„(z) • [j(z) XB]

{ q(z) = qj(z) + q^(z) }

qj(z)= j(z)*E' => Joule heating rate T. (t +

Always positive, qj serves as a sink ofelectromagnetic energy

cim(z) = Un(z) • [j(z) XB] => Mechanlcal energy transfer rate

If negative, serves as a source ofelectromagnetic energy



STORM JOULE HEAT DISSIPATION
DECEMBER SOLSTICE

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I I I I I I M I I I I I I I I I I

^ <350

^ ^ (>0*v\ms

ItVo Kckclfiovv

Ul
E-
E-h
C

<
o
I—I

o

00
E-

C

<
o
1—I

o

QQQ I I I I I I I I I I I I I I I I I t I I I I t I I I I I

100

75

50

25

TIME (HOURS)
STORM KINETIC DISSIPATION

DECEMBER SOLSTICE
• 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

:

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 t 1 1 1 1 1 1 1 1 1 1 11 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 12 3 4

TIME (HOURS)
TOTAL STORM DISSIPATION

DECEMBER SOLSTICE
400

375

350

325

Mill 1 1 1 1"r-rr i i i i i i ii | i i i i i i i i i i i

: c

-

f

' 1 1 11 t j-i-i 1.1 11 1 111 1111 11 11 11111111 11 11 1 1 11 111111 1 1 11 111111 1 1

0



Jntematkmal.

Kay^er av\d r't.'e.lis
E-REGION ELECTRODYNAMIC
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