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Solar Energetic Protons Observed by NOAA-POES
00 UT, 28 October 2003
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Changes of NOx (NO+NO:) and Ozone due to SEPs
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Energetic Particles Observed by POES/MEPED
21 UT, 28 October 2003
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Energetic Particles Observed by POES/MEPED
21 UT, 29 October 2003
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Distributions at 21UT on 29 Oct. 2003 - North
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Distributions

Auroral Electrons
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Tonization Rate at 21UT on 29 Oct 2003
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Tonization Rate at 21UT on 29 Oct 2003
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Relative Effects on the Ionosphere
at 02 LT, 21UT on 29 Oct 2003
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GOMOS NO, production by relativistic electrons
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Comparison of GOMOS & TIME-GCM NO, Produced
by Energetic Electrons

GOMOS NO, production by TIME-GCM NO, production
relativistic electrons by MEPED electrons
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TIME-GCM NO, with MEPED electrons
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TIME-GCM NO, without MEPED electrons
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Summary

J Energetic particles of various solar and
magnetospheric sources have drastically different
characteristics, and an accurate specification of EPP is
of critical importance to upper atmospheric modeling

[ Since the Altitude where energetic particles dissipate
depends strongly on the characteristic energy,
energetic particles of different origins can have
different effects on the upper atmosphere

d Using realistic specification of energetic particle
inputs, the TEIME-GCM is able to replicate qualitatively
the observed Spring 2004 "Anomaly” associated with
the ring current energetic electrons
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Distributions at 18UT on Feb. 15, 2004
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Observed NO, mixing ratio (in ppbv)
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NO, production with SEP+MEPED electrons

TIME-GCM NITROGEN DIOXIDE (min,max: 0.00,16.)
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Chemical

and Dynamical Processes in the TIME-GCM
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Integrated Number Flux : ions/cm ~ 2/s/sr
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Integrated Number Flux : ions/cm ™ 2/s/sr

10°

29 October 2003

ia
LTI

Teopat
., T
ke ey,
B ) Helln
" T T ET A PP T AT e e v s ey = e,
TN ~ P DL s W
-y EERE
T T e e e T e e T b g ey gy o ﬁ(‘_“t_ .
-y o ke
[ — [ — - e = =i,
it e =] - 4 ._._.HHS-_‘- - A_.(:"_‘:\‘,-,\ t";"
e, Ly ¥
ves i, H@J"""""{-H""'ﬁ.n
oy ‘-.-‘.‘-I.. "y
2 L
..... - 5
S gy, >
5,
TN
. .
’’’’’ W

0000 UT
0200 UT
0400 UT
0600 UT
0800 UT

1200 UT
1400 UT

1600 UT

2200 UT

10
Energy (MeV)




100 |
80 1
E 6o
= _
-
S _
2 40
= _
20 1
100 -
. 80 -
E .
= |
= 60
S _
=

20 1

(Max=2.59e+04)

Jackman Code

N

27 Oct - 6 Nov 2003

40 -

TIMEGCM lonization Rate incm?® s’

(Max=2.65e +04)

12

00210

IOE102

27 Oct - 6 Nov 2003

302 304

306 308 310

Nawv nf 200



100 -
. 80- /-
13
8 601" /
E
= Z =
< 40 S
- S
| T |
20 - Jackman - BION 27 Oct - 6 Nov 2003 |
300 302 304 306 308

Difference (Jackman-TIMEGCM) lonization Rate in cm® s’
(Min,Max=-8.45¢+03,1.92e +04)

Day of 2003

310



HEIGHT (KM)

HEIGHT (KM)

40
301 302 303 304 305 306 307 308 309 310 311 31

Effects from Different Ionization Codes
BION Jackman Code

HEIGHT (KM)

T
[
o

&

T
—_
@]

L

PRESSURE (Mb)

L 100

October 27 — November 8, 2003 October 27 — November 8, 2003




HEIGHT (KM)

HEIGHT (KM)

0

85

80

75

70

65

60

55

50

45

40

201

Difference Plots from (Jackman - BION)

02 RN R4 R0 R0A 07 0K 09 10 311

October 27 — November 8, 2003

21

90

85

80

75

70

65

HEIGHT (KM)

60

55

50

45

40

0

85

80

75

70

65

60

HEIGHT (KM)

55

50

40
301

A

302 303 304 305 306 307 308 309 310 311

October 27 — November 8, 2003

312

1072

107t

10°

PRESSURE (Mb)

107%

H
2

10°

PRESSURE (Mb)



HEIGHT (KM)

90

85

80

75

70

65

60

55

50

45

40

35

7% Change of Electron Density due to SEP

PERCENT DIFFS: ELECTRON DENSITY (CM3)
LAT, LON= 87.50, -80.00 (EUREKA)

Northern Polar Cap

30 "
300 301 302 303 304 305 306 307 308 309

UT (DAYS) MTIMES 300 00:00 TO 309 00:00 BY 120 MINS

October 27 — November 4, 2003

HEIGHT (KM)

90

85

80

75

70

65

60

55

50

45

40

35

PERCENT DIFFS: ELECTRON DENSITY (CM3)
LAT, LON=-82.50, 0.00 (ANTARCTICA)

T
—_
<

- 10°

Southern Polar Cap

3 0 | 1 I 1 1 | ‘ 1 11 I 1 | | | 1 1 1 I 1 1 |
300 301 302 303 304 305 306 307 308 309
UT (DAYS) MTIMES 300 00:00 TO 309 00:00 BY 120 MINS

October 27 — Novémbér 4,' 2003

- 107

-

PRESSURE (Mb)



