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using tomography

Is the vertical drift the

main driver RT instability?
- Post-midnight bubbles

=~ Conclusion
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Why the 1enosphesgehaves
gifferent@difbrent longitudes?

— L — = e — I e _

Electrodynamics different

What Is responsible for this difference?

» Magnetic declination

» Neutral winds
» latent heat release difference (tidal force difference)

» Magnetic field magnitude difference
» Dust concentration difference




Vertical drift (m/s)

Vertical drift (m/s)
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What Is the
iQnosphga'

—_ el == ___—' = / x

> What is its day-to-day
occurrence probability?

> Is there specific local
time sector that favor
Its formation?

- What is the possible
driving mechanism?

Brightness, Rayleighs

Immel et al., GRL, 2006
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DOY

Day-to-day wave numbemssiStructure at
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> Sensitivity: 0.01 nT
= Time resolution: 0.5 sec




BEF-Observes”?

Mag. data, Cameroon (CMRN), July 25, 2011 {dEOE}
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EEJ Estimatiggeusing

magne#onieters and its
longitudindMdifferences




= The solar-driven neutral
wind results Sq current
system and then east-west
polarization E-field in the
E-region.

-

—|
+ +
+ +

> At  the magnetic dip

equator, the resulting

moves

negative charge at the top

and a positive at the
bottom of the E-region.

- The resulting E-field prevents electrons to be drifted further upward,
Instead, they are by the eastward E-field. This

forms an within £3.0° of the
magnetic equator, which is called the Equatorial Electrojet (EEJ)




Can weestiate-EEJ?
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EEJ estatign-technique
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Longitudinal and Seasonal EEJ difference Longitudinal and Seosonal ExB drift difference
for 2009 — 2012 for 201{3 - 2013
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How do
iono nS|ty

res 0 Such
__arift différences?..




Computenzeel—-l-e‘spherlc

B> Use radio signals from

' satellites
Needs a chain of ground
stations
Use line integral of electron
density (TEC) as input
Ingredients
Invert data sets based on
linear mathematical
Inversion technique

ST S I S Obtain vertical structure of

PR R R clectron density
80 -60 40 N > Large-scale spatial

Geographic Longitude (°E) structure of ionosphere
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Tomographically-kes8nstructed
demsitywerofiles
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| E'ast Af‘rica West America
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Tomography and-IﬁR’ “Density

prgﬁ‘res cemTparison

Reconstructed Density on Qctober 29, 2008 Reconstructed Density on October 28, 2008
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LongitudirasDens es-aifferences

East Africa West America
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Longitudinredens es-differences

Southern peak Africa-Equator Northern peak
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Southern peak Africa-Equator Northern
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Longitueiral mﬂatlons y

IVM drift average (2009-2013)
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What cause the en-hcuﬁement of

‘Rayleigh- MH’W growth rate?

g \ 1dN,
Veff Ne dh

2r & Xg:- F- and E-region Pederson conductivities
V,, = Vertical drift

U, :- Perpendicular neutral wind component
2 - Gravity
Vo i~ Collision frequency

N, :- Electron density

dN,

aNe : Sy
Tk Density gradient!




Then why the bubblessliStributions

show ﬁmhmvay around?
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Then why the bubBlessitstribution

eswvay around?
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Then why the bubblessliStributions

Q O Q
[= 0 N I
1

00

SIS
o M

18 L

Q
E
1

= kN MO
o N O

I

o
=
-

02
00
22

20

18 _
04

Q o
o N

22
20I

18 L

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

— = —=

TEC depletion

oom =™ ]
=L

"
4 e

] § 38.8°
6.0
- - bl 25
_—| 4.4
l L 36
|| 2.8
1 B

Months of the Year

ground-based
GPSTEC

S4 index from
ground-based
GPS TEC

360F
300f
240F
180§
1202

60f -

-1

360F
300
240F
180§
120F

60

-1

360f
300¢
240
180f
120F
60f E
-180-120 -60 {] a0

showfﬁé‘c'thmvay around?

S4 index: ZOlQ

80- 1ED -60 {] E{]
GLON

S4index:2911

12{] 180

4 M
80-120 -60 6- 50 iéa 180
GLON
S4|ndex 2012
s’ .Iﬂﬁtlﬁﬂl

GLOM

im

0.65
0.60

0.55
0.50
0453
0.40
0.35

0.30
0.25

065
0.60

0.55
0.50
0453
0.40
0.35

0.30
0.25

0.65
0.60
0.55
0.50
0.453%
0.40
0.35

0.30
0.25



Then why the-bubblessistribution

~ show {eothemmway around?
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Altitude (km)

If not the drift, then what could it be? Would it be the neutral
winds that cause the long lasting bubbles in Africa? If it is the
neutral wind, why the orientation and magnitude of the wind In
the African sector is uniqgue compared to other longitudes?

| - Equator ward meridional
decreases L stabilizing . . .
wind decrease conductivity
and increase RTI growth
Vinsr rate

increases L

- Pole ward meridional
wind increase conductivity
and decrease RTI growth
rate

Huba and Krall, GRL, 2013

Geogrophic Latitude




Upcoming==RLnSETments-n Africa
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You are here: Home

SAMBA-AMBER MAGNETOMETERS DATA CENTER

The SAMBA and AMBER magnetometer B-Field networks provide data characterizing the earth's magnetic

field in the southern hemisphere, utilizing parallel chains of meridional sensor stations in South America
and Africa.

The "south American Meridional B-Field Array" (SAMBA) stretches from Putre, Chile to Escudero, O'Higgins
and Palmer Stations, Antarctica.

The "African Meridian B-Field Education and Research” (AMBER) array ranges from Medea, Algeria south to
Tsumeb, Namibia in two parallel lines. Additional stations are planned for installations along the magnetic
equator from Brazil to the Philippines.

These networks and this data center are sponsored by funds from the National Science Foundation (NSF),
the National Aeronautics and Space Administration (NASA), and the U.S. Air Force Office of Scientific
Research (AFOSR). Leading participants include Boston College and the University of California Los Angeles.
Host organizations for the sensors are identified in the Station pages of the sensor networks.

Sensor data on this site are stored in ascii daily data tables and as PostScript® daily plot files. Users can

browse the stored file tree via the Downloads menu item or by searching for a particular day and station.
Table data have been de-spiked during processing, prior to plot generation.

PostScript® is @ registered trademark of Adobs Systems, Inc.

= You can search by
days, by station

=~ You can download
ASCII data (1 min,
1 sec, and half sec
resolution)

» You can download
summary plots for a
quick look!



= 30 minute plots

2 24 minute hours plots

= 30 minute and 24 hours
dynamic spectra.
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Postmidnight bubbles from C/NOFS PLP density during June Solstice in 2011
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UHF Postmidnight Scintillation Observation in 2011 June Solstice
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M ag. data C ame (CMRN) J Iy 25, 2011 (day 206)

-~ B ) \crage  the X
s woo component night
time (2230 - 0300
LT) wvalues, and
subtract i1t from the
measurement data.




EEJto-ExB-arift!
N T
TR1=0.0222*F107
TR2=0.0282*F107A
R3=0.0589*KP(hr)
R4=0.1661*LT Local time
R5=0.1892*DH(hr) Delta H

R6=0.00028*(DH(hr))"2 Delta H
R7=0.0000023*(DH(hr))*3 Delta H

ExB=K-TR1-TR2-TR3-TR4+TR5+TR6-TR/




