
Geophysical Research Abstracts
Vol. 16, EGU2014-2878, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

Comparison between solar electron and ion path lengths traveled during
the Ground-Level Enhancement events in solar cycle 23
Olga Malandraki (1), Lun Tan (1,2), Donald Reames (3), Chee Ng (4), Linghua Wang (5,6), Ioanna Patsou (1),
and Athanasios Papaioannou (1)
(1) Institute of Astronomy and Astrophysics, Space Applications and Remote Sensing, National Observatory of Athens
(omaland@astro.noa.gr, Athens, Athens, Greece (omaland@astro.noa.gr, ipatsou@phys.uoa.gr, atpapaio@astro.noa.gr), (2)
Department of Astronomy, University of Maryland, College Park, MD 20742, USA (ltan@umd.edu, lunctan@gmail.com), (3)
Institute for Physical Science and Technology, University of Maryland, College Park, MD 20742, USA (dvreames@umd.edu),
(4) College of Science, George Mason University, Fairfax, VA 22030, USA (cng2@gmu.edu, cng@ssd5.nrl.navy.mil), (5)
Department of Geophysics, Peking University, Beijing 100871, China (wanglhwang@gmail.com), (6) Space Science
Laboratory, University of California, Berkeley, CA 94720, USA (windsound@ssl.berkeley.edu)

The inconsistency of electron and ion path lengths during Solar Energetic Particle (SEP) events remains
an open issue. In order to investigate the difference between the electron and ion path lengths during the
Ground-Level Enhancement (GLE) events in solar cycle 23, electron and ion data from the WIND/3DP/SST and
WIND/EPACT/LEMT instruments respectively have been used. The electron path lengths were determined for
the GLEs in solar cycle 23 assuming that the solar release time of non-relativistic electrons is well represented
by the onset time of metric type II or decametre-hectometric (DH) type III radio bursts. The values estimated
for low-energy electrons (∼ 27 keV) were compared to the ion path lengths deduced by Reames for the GLEs
in solar cycle 23 based on the onset-time analysis and consistency within an error range of 10% was found. In
addition, the electron path lengths were found to increase with increasing electron energies, with the increasing
rate of path lengths corresponding to broader position angle distribution (PAD) of electrons, which suggests
that electron path length enhancement is due to interplanetary scattering experienced by first-arriving electrons.
Furthermore, the solar longitude distribution and IMF topology of the GLE events examined support that the
non-relativistic electrons observed have been accelerated in shocks driven by CMEs. Finally, it should be
stressed that the observed path length consistency leads to stability of magnetic flux tubes along which particles
travel, with a maximum stability time of ∼ 4.8 hours, which could be very important for forecasting since, based
on the observed onset time of the electron event, it is possible to observe the arrival and duration of the proton event.


