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t. This paper shows observations whi
h entail dire
t response of low latitudeionosphere to TEC during two major geomagneti
 storms of May 15, and August24, 2005.1 INTRODUCTIONThe e�e
t of prompt penetration ele
tri
 �eld (PPEF) of high latitude origin on iono-spheri
 total ele
tron 
ontent (TEC) has been a subje
t of 
onsiderable re
ent interest.The generation and transmission of high latitude PPEF due to solar wind-magnetosphereintera
tion (Kiku
hi and Arakai, 1979) is quantitatively better understood than the ele
-trodynami
 response of equatorial and low latitude ionosphere to the same. Although, thePPEF dire
tly bear equatorial ele
tri
 �elds and 
urrents due to maximum ionospheri

ondu
tivity in the region, the prompt e�e
ts of the PPEF on low latitude ionosphereare less understood due to 
omplex temporal and spatial interplay of various geophysi
alpro
esses like EEJ (equatorial ele
tro-jet) and development of EIA (equatorial ionizationanomaly). We present eviden
e of dire
t bearing of high latitude PPEF on low latitudeionosphere though GPS-TEC variations vis--vis ionosonde observations.
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N. Dashora, S. Sharma, S. Alex, R. Pandey2 OBSERVATIONS2.1 CASE 1: MAY 15, 2005Variations in solar wind parameters as obtained from ACE and in the SYM-H indexindi
ate that the storm 
ommen
ed on May 15, 2005 at 0239 UT. The main phase ofthe storm 
ommen
ed at 0600 UT on 15 May with sudden southward turning of the Z-
omponent of interplanetary magneti
 �eld (IMF-Bz) and subsequent de
rease in SYM-Hindex. The dawn-to-dusk 
onve
tion ele
tri
 �eld of high latitude origin penetrated tolow and equatorial latitudes simultaneously as 
orroborated by the magnetometer datafrom the Indian zone. Subsequent northward turning of the IMF-Bz and the penetrationof the dusk-to-dawn ele
tri
 �eld over the dip equator is also dis
ernible. Response ofthe low latitude ionosphere for this storm may be 
hara
terized in terms of (i) enhan
edba
kground level of VTEC as 
ompared to the mean VTEC, (ii) peaks in VTEC and foF2within two hours of prompt penetration of ele
tri
 �eld and (iii) wave-like modulationsin VTEC and sudden enhan
ement in hmF2 within 4-5 hours in to the storm. Thesefeatures have been explained in terms of the modi�ed fountain e�e
t, lo
al low latitudeele
trodynami
 response to penetration ele
tri
 �eld and the TIDs, respe
tively. Thestudy reveals a strong positive ionospheri
 storm in the Indian zone on May 15, 2005.Consequen
es of su
h major ionospheri
 storms on the systems that use satellite basednavigation solutions, in low latitudes are also dis
ussed.2.2 CASE 2: AUGUST 24, 2005Another interplanetary event of August 24, 2005 has been analyzed as a 
ase study todelineate the response of low latitude TEC and equatorial fountain. The temporal devel-opment of the event in the Indian longitude se
tor has been demonstrated by utilizing theinterplanetary data fromACE satellite for solar wind bulk speed, solar wind proton densityand IMF-Bz, SYM-H data from world data 
entre, Kyoto and measurements of horizon-tal magneti
 �eld intensity from Indian se
tor. The sudden positive ex
ursion in SYM-Hindex at 0630 UT and minimum ex
ursion of -180nT at about 1100UT (IST=UT+05:30Hrs) entail the sudden 
ommen
ement and o

urren
e of a major geomagneti
 storm ondaytime of the August 24, 2005 in the Indian longitudes, respe
tively. Ex
ursions in theIMF-Bz and solar wind speed (V) do signify the e�e
t of the geomagneti
 storm in termsof interplanetary ele
tri
 �eld (E=-VxB) that penetrated to high latitudes. The multipleex
ursions in EEJ strength from Indian se
tor show both polarities of the 
onve
tion ele
-tri
 �eld over the dip equator. The dawn-to-dusk and then sudden dusk-to-dawn ele
tri
�eld variations dire
tly a�e
t the low altitude TEC, forming the sharp peaks in VTEC.Although, it was evening lo
al time in Indian se
tor, very large enhan
ement in VTEC isseen due to presen
e of su
h PP �elds in low altitudes.
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N. Dashora, S. Sharma, S. Alex, R. Pandey3 RESULTSThe data from multiple GPS re
eivers (about 15) from Indian longitude se
tor hasbeen analyzed to 
hara
terize the response of TEC. The data analysis has been restri
tedto �rst four hours into the storm after 
ommen
ement of the main phase for ea
h stormrespe
tively. Strikingly similar results have been obtained in terms of response of TECin Indian zone for both the 
ases. Both storms 
ommen
ed in daytime and large peakstru
tures in TEC are seen starting from the main phase of the storm. We found thatthis peak o

urs at the same time in di�erent longitude se
tors separated by 5 degreesapart. This relates the sour
e me
hanism to be 
ommon for generation of this peak. Wedemonstrate that the dawn-to-dusk prompt penetration (PP) ele
tri
 �eld during mainphase of storm was operative in low latitudes during daytime. The response in TEC asa peak was generated through uplift (ExB) of low latitude F- layer in response to theeastward PP ele
tri
 �eld. While the produ
tion 
ontinues in lower f regions, the upliftedionization 
ontributes to the sudden TEC enhan
ement stru
tures.Another 
on�rmation stems from the fa
t that, on
e the e�e
t of pp �eld over low latitudewas over (i.e. within two hours), the low latitude TEC fell ba
k to ba
kground levels. Theequatorial fountain, whi
h might have responded to the eastward dire
ted pp ele
tri
 �eld,has 
ontributed to the TEC in low latitudes only after two hours. The TEC in
reased byabout 200% in daytime in e�e
t of modi�ed fountain e�e
t, wherein, the extra ionizationwas transported from equatorial to low altitudes. We also found that the 
rest of EIAmoved pole- ward on the storm day as 
ompared to quiet day.4 CONCLUSIONS� The dawn-to-dusk PP ele
tri
 �elds dire
tly 
ontrol the verti
al 
omponent of theExB drift of ionization in low latitudes. The response of low latitude F region tosuddenly enhan
ed verti
al drift produ
es enhan
ed TEC just after the main phaseof the storm 
ommen
es.� The enhan
ement followed by de
rements in TEC form the peaks in TEC as seenin time series of GSP data.� The peaks in TEC are formed almost at the same time over a given latitude belt,suggesting a 
ommon me
hanism behind their syn
hronized existen
e.� After two hours into the storm, the travelling atmospheri
 disturban
es (TADs) andenhan
e equatorial fountain 
ompete to form next peaks in TEC in low altitudes.� To delineate the 
ontribution of dusk-to-dawn PP �eld and sudden reversals in that,with other ele
trodynami
al responses in low latitudes, we have taken a modelingstudy, whi
h uses the SAMI2 model. First su
h results would be shown.3


