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Research Activity
The overall theme of Dr. Donovan’s research is energy and mass transport in the magnetosphere, with

recent focus on (1) terrestrial ion outflow and its role in magnetospheric dynamics, (2) the instantaneous global
convection response to changes in the solar-wind driver, (3) processes that mitigate the brightness and latitude of
the proton auroral distribution, (4) the ionospheric signature of rapid plasma flows in the CPS. The ion outflow
work has involved the development of an empirical model of thermal and suprathermal ion outflow based on a
ten year data set of measurements obtained by a Canadian instrument onboard the Akebono spacecraft, and
the use of that model as input to a test-particle simulation of ion transport to the CPS. The main result is a
characterization of ion fluence to the neutral sheet. The work was carried out primarily by Dr. Donovan’s MSc
student (C. Cully), and publications are listed below. The other three studies listed relied heavily on the use of
ground-based optical and magnetic field observations. For example, Dr. Donovan is currently working with E.
Spanswick (MSc student) on charcterizing the precipitation response to the substorm onset.

Dr. Donovan is the PI of NORSTAR, an array of digital ASIs in north-central Canada. At present, five
NORSTAR imagers deliver a mesoscale mosaic of auroral emissions at roughly 20 second intervals. Plans are to
expand this array to up to 10 imagers over the next five years. Dr. Donovan is leading the Canadian component
of THEMIS - the first NASA constellation class mission. For THEMIS, the NORSTAR group will deploy, operate,
and recover the data from 16 white light auroral imagers spread across Canada. Together with Drs. Trondsen,
Murphree, and Cogger, he is developing a proposal for Ravens, a Canadian two-satellite auroral imaging mission.
Together with Drs. J. Samson and I. Voronkov, he wrote the science plan for the second phase of the CANOPUS
project. Currently, he is chair of the Canadian GeoSpace Monitoring (CGSM) Program Supervisory Group,
Canadian liaison to the GEM Steering Committee, and Chair of the International Living With a Star Ground-
based Task Group. Dr. Donovan has been the author or co-author of 40 refereed publications (with 3 more in
review), 13 non-refereed publications, and has given 24 invited talks, colloquia, and seminars. Two of his students
(Spanswick and Cully) have won AGU Outstanding Student Paper Awards.
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