N

N

Nonlinear local parallel acceleration of electrons through
Landau trapping by oblique whistler mode waves in the
outer radiation belt
Oleksiy Agapitov, Anton Artemyev, Didier Mourenas, Forrest Mozer,
Vladimir Krasnoselskikh

» To cite this version:

Oleksiy Agapitov, Anton Artemyev, Didier Mourenas, Forrest Mozer, Vladimir Krasnoselskikh. Non-
linear local parallel acceleration of electrons through Landau trapping by oblique whistler mode waves
in the outer radiation belt. EGU General Assembly 2016, Apr 2016, Vienne, Austria. insu-03573523

HAL Id: insu-03573523
https://insu.hal.science/insu-03573523
Submitted on 15 Feb 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://insu.hal.science/insu-03573523
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Geophysical Research Abstracts
Vol. 18, EGU2016-11214-1, 2016 EG U
EGU General Assembly 2016

© Author(s) 2016. CC Attribution 3.0 License.

Nonlinear local parallel acceleration of electrons through Landau
trapping by oblique whistler mode waves in the outer radiation belt

Oleksiy Agapitov (1,2), Anton Artemyev (3), Didier Mourenas (4), Forrest Mozer (1), and Vladimir
Krasnoselskikh (5)

(1) Space Science Laboratory UC Berkeley, Berkeley, CA, USA, (2) Taras Shevchenko Kyiv National University, Astronomy
and Space Physics Department, Kyiv, Ukraine (agapit@univ.kiev.ua), (3) UCLA, Los Angelels, CA, USA, (4) CEA, DAM,
DIF, Arpajon, France, (5) LPC2E, Orleans, France

Simultaneous observations of electron velocity distributions and chorus waves by the Van Allen Probe B are an-
alyzed to identify long-lasting (more than 6 h) signatures of electron Landau resonant interactions with oblique
chorus waves in the outer radiation belt. Such Landau resonant interactions result in the trapping of ~1-10 keV
electrons and their acceleration up to 100-300 keV. This kind of process becomes important for oblique whistler
mode waves having a significant electric field component along the background magnetic field. In the inhomoge-
neous geomagnetic field, such resonant interactions then lead to the formation of a plateau in the parallel (with
respect to the geomagnetic field) velocity distribution due to trapping of electrons into the wave effective potential.
We demonstrate that the electron energy corresponding to the observed plateau remains in very good agreement
with the energy required for Landau resonant interaction with the simultaneously measured oblique chorus waves
over 6 h and a wide range of L shells (from 4 to 6) in the outer belt. The efficient parallel acceleration modifies
electron pitch angle distributions at energies ~50-200 keV, allowing us to distinguish the energized population.
The observed energy range and the density of accelerated electrons are in reasonable agreement with test particle
numerical simulations.



