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HEPPNER  AND MAYNARD

HerrneR aND Maynarp: Empirical ELECTrIC FIELD MODELS
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o
Fig. 3 Convecuon elecine field model BC. represenuing the most typical pattern distnbution encountered 1n the

northern hemisphere under = ¥ IMF conditions and in the southern hemisphere under — ¥ IMF conditions (3* = Ap =
47

0
Fig 2. Convection elecinc field model DE. one of 1wo models representing pattern distributions encountered in

the northern hemisphere under - ) IMF conditions and in the southern hemisphere under + ¥ IMF conditions (3° = Ap
=4
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Figure 2.4.
Two different hypothetical polar cap convection patterns based on the
same experimental data.
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Fig. 1. Examples of elevation scan measurements of electron density obtained on three different evenings.
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Thayer et al.,, JGR, 1990

By- DEPENDENCE OF DE-2 NEUTRAL WINDS
(in geomagnetic coordinates)
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EQUATION OF MOTION
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EQUATION OF MOTION
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Bunned winds from DE-2

at ~120 km altitude
compared with model
predictions.

Southern hemisphere

in geomagnetic coordinates

-
@

500 mlsec

Killeen et al.,

GRL, 1992

UCL-TGCM

12

24




Glusc b ik O | N7 Loy,
L“(” . \ H < g - ] W
M NEUTRAL CEMPERATURE (LEG K) shb CHIM NASUTRAL TEMPERATURE (DBES K) gsl OTIM NEUTRAL TEMPERATURE (D506 K} gat
12 Ferim lal 100 12 Ferim lat 400 400
6T
a0
[L5R]
e
340.
" 3
0.
489
442
46
388
) ;
LOCAL TIKE LOCAL Jll?‘l
ur 180 Pressure level 8 166 M/3 T 100 Pressure level 8 AL M/ JTO18.0 Pressure level 8 496 M/9
WINIMUM 480 0 MAXTMIM 8520 1 CONTOUR INTERVAT A1 > MINIMUN 405 1 MAXIMUM 651 2. CONTOUR (NTERVAL 120 - MINIMLN 18t 1 MAX MM 4788 ZONTOLR 'NTHRVA. 28 % -
= = #
‘ )% CF 2.¢hea
) =, e i Wl VY
AN S I Y ST V¥ hn S A4 D
CTIM NEUTRAL TEMPERATURE (DEG X) gs! CIIM NEUTRAL “EMPESATURE (OEG. K) gal GH, Hullidl. ChiPesetiny [DRD: Khpal
o . ’ () Jer.m .ar = 400
12 Perim lat 40.0 12 Perim lal - 400

kbl

e
i

80§

[ [ i e
E

672
650,
. 0 A 0 141
. » ) !
LOCAL TIME CEAL M
G T ) " JITO12.40 bFressare level B 150 M/8
UT ¥40 Pressure level 8 o M/ LT 6O Predseree level Y wan W/ MNMIM 8286 MAXIMIM A31 L CON OLH IN'KSVA a8 >
MINIMUN 6249 MAXIMUM 478 7. CONTQUR INTEXVAL 17 B > MINIMUW %734 4 MAX NUM 7878, TONTCUR INT:RVA. IE6 >
\
. " A\
.:-\'-'-l‘_ P s
i P



CROW‘J:Y ! %CHOENDORFJ CROWLEY ET AL. 341

a)

low

Fig. 1. TIGCM predictions of neutral mass density showing 2-, 3-,
and 4-cell patterns in geographic coordinates at 200-km altitude and
12 UT from (a) quiet time (30 kV), (b) moderate (60 kV), and ©)
active (90 kV) conditions, respectively. A satellite 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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(2)eE=j(z)*E’ + u,(2)e[i(z) xB]

{ d2)=qi(2)+an(2) }

9i(z)=i(z)eE” => Joule heating rate I (E + Wnn B)

Always positive, q; serves as a sink of electromagnetic energy

dm(2) = u,(2)¢[j(z)xB] => Mechanical energy transfer rate

If negative, q,, serves as a source of electromagnetic energy
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