L L

a m Elec
ation Anomaly

- @

Sovit Khadka1’ 2, Cesar Valladares2 and Rezy Pradipta?

2016 CEDAR-GEM, Santa Fe

ctrojet to the Dynamics of

Correspondence:

'Physics Department, 2Institute for Scientific Research, Boston College, Massachusetts, USA sovit.khadka@be.edu

(o

I

all| v
"l N
\

\u

SCIENTIFIC

Wresean

ﬂ

Summary: The response of Equatorial lonization Anomaly (EIA) to the variability of the Equatorial Electrojet (EEJ) and neutral winds in the American low latitude regions is studied using ground based observations . The EEJ strengths are determined using magnetometers and the trans-equatorial

neutral wind profile during the day Is estimated using Second-generation, Optimized, Fabry-Perot Doppler Imager (SOFDI) located near geomagnetic equator. EIA is calculated using total electron content (TEC) data measured by Global Positioning System (GPS) from the Low-Latitude lonospheric Sensor
Network (LISN). We find that the spatial configuration such as strength, shape, amplitude and latitudinal extension of the EIAs are generally affected by equatorial electrojet. The asymmetries on EIA crests are observed more frequently during solstice than in equinox season. Results also show that

meridional neutral winds have a significant effect on generation of the asymmetry on EIA crests as seen through TEC distributions.

PRELUDE ANALYSIS & RESULTS
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Figure-1: Daily Latitudinal profiles of the EIA of TEC in the western longitudes EIA from Neutral Wind Perspectives
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observed at Huancayo located in the
geomagnetic equatorial latitude. Blue curve
with circles is hourly meridional wind
velocity whereas vertical red lines are error
75T : bar as 1- sigma on meridional wind. The
detail description of the optical geometry,
150 : - : - : 150 : : = : - instrumentation, observation and extraction

0 4 g8 12 16 20 24 0 4 8 12 16 20 24 of neutral wind data obtained by removing

are well formed and extended into northern hemisphere on and around June
solstice and that into southern hemisphere during December solstice. Most of the
asymmetry in anomaly crests are seen during solstice than that of equinox period.
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a) Mass plots showing every two hours
variations of TEC against geographic latitude
along 75° latitudes at about low latitudes
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INTERPRETATION CONCLUSIONS
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Ceomagnete battudes S There are various factors that cause EIA asymmetry. The role of meridional |53) :
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crests within 70°W-80°W longitudes. The crests were taken exactly +7 days from

equinox (first column) and solstice (second column) days during 19:00-20:00UT Flgure-5: A cartoon illustration of EIA asymmetry caused by meridional

S = The latitudinal extension and strength of anomaly crests are controlled by EEF then
EEJ in general, but meridional neutral wind mainly engaged to create unequal
strength on crests to form equatorial anomaly asymmetries in the low latitudes and
plays a decisive role for the generation of asymmetry structure in the equatorial

s ﬁzQT;?L =0 20 —_— R T a0 height where less recombination of ions occurs that leads to higher plasma o |
120 2013022207 Deve gy =2uT 120 2013122147 Daye ::is -220T ﬂg’rﬁggh'grenorthem (southern) hemisphere than that in southern (northern) B vomctic e = The anomaly crests look more symmetric in equinox than solstice seasons. The
= =0 = ' Fquator asymmetry on EIA in December solstice poses higher values than June solstice as an
2 . = b) Plasma Transport Method - If meridional neutral wind is blowing north to [5p) R indicator of seasonal variation whereas September equinox is less symmetric than
| south (south to north), it will transport plasma along Earth’s magnetic field e March equinox seasons. Most of equinoctial anomaly crests are symmetric during

» The results presented here highlight the importance of understanding the physics
behind electric field plus thermospheric wind mechanism, and real time as well as
further modeling investigation are required to develop a better understanding of the

. . . . neutral wind, looking eastward. The size of shaded oval shape represents R - Y
interval in 2011 to 2013. The red continuous curve represents average of available ’ .g , P P North Magnetic South EIA features in details.

: : . . : : strength of EIA crest in the two hemispheres. Equator
maximum TEC in every degree of geomagnetic latitude during geomagnetically
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