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JGR Space Physics

RESEARCH ARTICLE  Evidence of CME-Magnetospheric Shock Disturbance of the
Rt D-Region Observed in the VLF Signal

S, NaltAmor' 0, R, Tkhlef', A, Amowar® ©, and H. Ghalila®

Key Paints

ghers, Algeria, LSAMA Lubaratary. Facubty of Sciences of Tunis, Unisersi

AbSIract The observation of the D-region respanse ta the inerplanetary shock (15) during the storm

of 17 March 2015 is carried out using two very low frequency (VLF) transmitier signals (NRK and GQD)
recorded at Algiers und Tunis. Data from THEMIS-E and RESP are used to correlate between the ground and
sutellte observations. The important finding is the wavy structure of the perturbations observed on the two
VLF signals tens of seconds after the space detection of the shack. in concordance with the RBSP electric fiekd
¢ and phase perturbutions were: =0.65 dB, 5.81° for NRK
and =012 dB, =126° for GQD Tunis receiver, the perturbations were: ~0.55 dB,
4.7° for NRK and 0.15 dB, =1.199 for GQD. In additio he observations, simulations of the NRK signal =
perturbations were done using the long wavelength propagating capability code 1o determine the electron L; Y ‘b‘,ﬁ
deasity modification that lead 10 the measused pertarbations. The simulation résults showed that the modified

K transmitter were: 50.391 ki fo i° and 0.43 km= for ffin the case of ww
NRK:Tuis pth, Concerning the NRK-Algicn he simulalion gave 80.316 km for &° and 0.431 km="

for /. From these parametcrs values, the modified electron density wax not important 1o explain the observed
Therefore, the I8 effect could be expluined by induced heating of the ionosphere due 1o the
penctraion of the electric fiel which Ieas i the changes of the iopespheric condicriviy.
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RaitAmor, S hlel u Armmar. A,
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11 Subors Ofvervatiory, Ped,
choruzyeh 2, 3086 Crac

Al Universily of Cracow, -

Palytechnic Inwiitute of Tomar, Ci2-Snut Cities Research Center
and Uniddade Departamental de Matemitica e Fisica (LDMF}, 2300
Tornar, Portugal
" Asistotle University of Thessaloniki {AUTRL 34124, Gireece
* Centro Citneia Viva de Comstincin-Parque de Astronomia, Alio de
Sanita Bifrbars, Via Galileu Galilei 817, 2250-100 Constinia, Por-
tugal
Buelach Observidory (MPC 167, Switzerland
" Stellar Occultation Timing Association Switzerland (SOTAS),
Swise Astronomical Society, Switeerland
' Furksat Observatory - Tirksat Company Headquaners Campus,
" ra, Turkey

Iniversity, Deparument of Astronomy and Astropliysics
Inbversitest RektiedBga, 01330 Sangam/Adans, Turkey

% Adana Yuregir Science Center and Mesopotuia Astro
chation, Aduna, Turkey

y Asso-

“F Teplice Obwervatory, Nosth-Hohemian Observatory and Plancta:-
it i Teplice. Kopemikova 3062, 41501 Teplice. Cech Republic

adca, Shvakia

T Giatia Observatory, Pogliano Milasese, Milan, ltaly

 Observer from Bolzana, laly

S Amateur Astronomical Observatory of Seysses, Seysses, France

¥ The Pleiates Lutrape Observatory, Grand Rue. 31310 Lurape,
France

# Heme Observatory. Am Bockenbusch 2a. 44652 Heme, Gernany

Board of Polish Amatesr Astronomers Society - Krakow. Poland
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