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Motivation
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» Large Poynting flux has been observed in the polar cap during the
main phase of the August 5, 2011 storm, the magnitude of which
is comparable to that in the auroral zone.

» What are the mechanisms for observed large Poynting flux in the
polar cap?



IMF & Solar Wind Conditions
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» IMF B, reached -20 nT; B, varied between -20 nT and 30 nT.
» V, increased from 400 to 600 km/s; N increased from 3 to 20 n/cc.



GITM Simulations of Joule Heating
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» The main phase started from 19:06 UT on August 5th. Dst = -120 nT.
» Both auroral zone and polar cap showed significant increase of Joule
heating during active time
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Simulation captures the main feature of observation that large Joule heating occurs in the polar cap.

But the magnitude is smaller in the simulation.

Particle observations show the particle precipitations are mainly in the auroral zone and there is no

clear enhancement in the total electron flux in the polar cap .
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Contribution of lon Convection:
GITMJH @120 km  GITM Potential and Vi GITM Ne
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Potential at 120.0 km Altitude 04-AUG-11 01:00:01.000
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Active Time

— <107 / 6x10" — g 410"
P © o -T 500.0 m/s o
//\~ LI TN \
N R BRI - N L ax10t
8x10" A ' N "\”\ | :4 1 ‘ \
,//. LT '1,,/ RN A\ E 310"
/T T sdmiae. B - .
/- RS A8} o P S \
- - & o, W - TV F V-
6x10° ; SN Y P a.)é V7
o [ ] - R T L8 | o
: T R T I Dt &
5 18-« ; = E % i R R \;’ 0 B ‘\(\!, {2u10"E
| g 1 - LR 2N . IS c N
| 3 |- " [ \ \‘ /. - -9 |
| oo 4xt0® O %\ "\\ R EF A S |
=) A< - e Z e Ll / ooé i
\ /T S \\\\% L N I
4 /0 N E T N H
\ T N & \&2 ZZyy “‘\\5} RN |
\ ; N o ie(// o NN/ 1x10"!
N x
2¢10" N = e YUY RN \//
N. -9 ///,,»,,,J” Tt \\ -4x10*
< « ' S
o AN « Y v (=]
3 - . PR, L N
[ T g O
) I A A 5 =)
o willlo RS 610 3
o 00 @
00 s ai
<
JoulsHeating at 120.0 km Altitude 06-AUG-11 01:00:01.000  __ | Potential at 120.0 km Altitude 06-AUG-11 01:00:01.000 & [e]at 120.0 km Altitude 06-AUG-1101:0001.000 T
e T < g 6x10° o e
T RN ~—— N~ e by
S "7 T~ 500.0 mis |5y =
R, L e ~ m-
7 ! I B E ax10* s . \\
I ex10 - P . / % . \
= . N\ y . : 3
Bar ¥ e e ¥y \ / i N\
. - \ / \ 3x10"
\
N\ 210"
PR e |
6x107 ) -\ \
2 ! \
H T = ‘ -
é o % - 40§ ‘ 2x10"&
j 5
4x10 /’ . /
=7 o/ /
/ /
(/ - 2x10*
E—— -/
= >/ 1x10'
2x107 /
4x10*
0|
= 3 2
JoY * &
: NIRRT : — -
—— v ‘Y o p — _
s v (=] -6x10" — o
00 B4 % Q510 00 8

In the polar cap, Joule heating @ 120 km increases by more than 100%. Joule heating peak in the
polar cap is comparable with those in the auroral zone.

» The ion convection increases significantly during active time in the polar cap. In the simulation, there
is no clear increase in the electron density in the polar cap. The ion convection enhancement
contributes most the polar cap Joule heating peak.
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Conclusion

> GITM simulation shows a significant enhancement
of Joule heating in the polar cap during the storm,
the magnitude of which is comparable to that in the
auroral zone. This feature is consistent with DMSP
observations.

> The ion convection variation is the major
contributor to the polar cap Joule heating
enhancement during the active time.

> Soft particle precipitation enhancement in the polar
cap is significant, which lifts up the altitude of
effective Joule heating.



