Accepted Manuscript

ADVANCES IN
SPACE
REseArcH

Ionospheric effects of solar flares and their associated particle ejections in March
2012

N. Zolotukhina, N. Polekh, V. Kurkin, E. Romanova

PII: S0273-1177(15)00187-8

DOI: http://dx.doi.org/10.1016/j.asr.2015.03.004
Reference: JASR 12171

To appear in: Advances in Space Research

Received Date: 27 December 2014

Revised Date: 3 March 2015

Accepted Date: 4 March 2015

Please cite this article as: Zolotukhina, N., Polekh, N., Kurkin, V., Romanova, E., Ionospheric effects of solar flares
and their associated particle ejections in March 2012, Advances in Space Research (2015), doi: http://dx.doi.org/
10.1016/j.asr.2015.03.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.asr.2015.03.004
http://dx.doi.org/http://dx.doi.org/10.1016/j.asr.2015.03.004
http://dx.doi.org/http://dx.doi.org/10.1016/j.asr.2015.03.004

Ionospheric effects of solar flares and their associated particle ejections in March 2012

N. Zolotukhina®, N. Polekh, V. Kurkin, E. Romanova

The Institute of Solar-Terrestrial Physics of Siberian Branch of Russian Academy of
Sciences, P.O. Box 291, 664033 Irkutsk, Russia

Abstract

Flares of March 4-9, 2012 were accompanied by an intensification of solar
electromagnetic and corpuscular radiations and five coronal mass ejections. Bursts of X-rays and
increased solar cosmic ray fluxes caused an increase in ionospheric absorption manifesting itself
in data from vertical sounding stations as enhancements of the lowest frequency of reflections up
to 4-6 MHz at the daytime and as the disappearance of reflections in the ionograms of high
latitude stations. Interplanetary coronal mass ejections (ICME) generated March 7-8 moderate
and March 8-11 intense magnetic storms accompanied by ionospheric disturbances. At the
peaks of both magnetic storms there were abrupt afternoon-evening decreases in the ionospheric
F2-layer critical frequency (foF2). During the March 7-8 storm, the foF2 decrease concurred
with the reversal of the interplanetary magnetic field azimuthal component (IMF By) which
initiated restructuring of magnetospheric convection; during the March 8-11 storm, with the
abrupt weakening of the interplanetary magnetic field southward component (IMF Bz) which

triggered a substorm.
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1. Introduction

Solar flares associated with particle ejections can produce geospheric disturbances whose

onset, duration and intensity depend on power and spectrum of a flare, its position on the Sun,
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