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J. Michael Ruohoniemi

Advances in Space Weather

Research with SuperDARN HF
radars and spacecraft

Almost twenty five years ago
researchers in Japan and the U.S. helped
found the international collaboration
known as SuperDARN (Super Dual
Auroral Radar Network). The goal was to
deploy chains of HF radars at high
latitudes in both the northern and
southern hemispheres to study Earth’s
upper atmosphere and space environ-
ment on global scales. The key product
is a map that depicts the pattern of
plasma circulation in the ionosphere
over the polar region. About ten years
ago groups in the US. and Japan built
the first SuperDARN radars at mid-lati-
tudes, at NASA Wallops Flight Facility in
Virginia and near Rikubetsu Observatory
in Hokkaido. The scientific success of
these instruments lead to accelerated
efforts in the two countries to construct
a chain of radars extending from the
east coast of the U.S. into eastern Asia.
With the recent addition of a second
radar in Hokkaido, the mid-latitude
chain is now in operation with 10 radars
distributed over six sites. It seemed like
an appropriate moment for me, as
lead-PI for the U.S. radar build, to visit
with researchers at ISEE to discuss
shared research interests.

| am a member of the teaching
faculty of Virginia Tech in the depart-
ment of electrical and computer
engineering. | was able to make an
extended visit to Japan because of
sabbatical leave from teaching but still
could only manage a five-week visit in
the middle of the U.S. spring semester.
Fortunately, this coincided with an
intense period of work travel and meet-
ings for my ISEE host and | was able to
participate in a wide range of research
activities, including meeting with
research groups in Tokyo that partici-
pate in SuperDARN. A particular
highlight was a working trip to Hokkai-
do to visit the radar sites and to partici-
pate in a planning meeting of the

ISEE NEWSLETTER vol.2

Rikubetsu Observatory.

For focused research | was delight-
ed to find strong overlapping interests
with my ISEE hosts. One concerns the
impact on the ionosphere of solar flares
known as short-wave fadeout (SWF).
This effect follows the occurrence of a
flare by only 8 minutes and leads to
disruption of HF propagation over
much of the dayside of Earth. The signa-
tures of SWF are particularly dramatic in
the observations of the mid-latitude
radars and the ISEE group has shown
with the Hokkaido radar that the
velocity signature is due to build-up of
ionization in the ionospheric D region.
My group is exploring the timing and
depth of SWF events across the
mid-latitude chain in North America
and, now with ISEE involvement, the
derivation of a significant new space
weather product. Another productive
line is the application of radar data to
the study of magnetic reconnection at
the magnetopause using conjunctions
with the NASA MMS constellation of
spacecraft. My group has been working
with  NASA scientists on particular
events and | was pleased to apply some
of this expertise to a similar project at

Visiting Associate Professor from the Virginia Tech Bradley Department of Electrical

and Computer Engineering, USA

ISEE. During my visit the International
GEMSIS and ASINACTR-G2602 Work-
shop was held at my host institution,
Nagoya University, and there were
many discussions with both US. and
Japanese scientists on the integration
of space- and ground-based measure-
ments for the Van Allen Probes mission,
the MMS mission, and soon the JAXA
ERG mission. Our groups were also
found to share interests in the analysis
of sudden electric field perturbations in
the mid-latitude ionosphere. During my
stay | was able to implement an
algorithm developed by an earlier
visitor to ISEE (P. Ponomarenko) and
demonstrated its value for self-calibra-
tion of the elevation angle measure-
ments with the Virginia Tech and
Hokkaido radars.

Finally, | comment on the circum-
stances of my visit. My wife took a leave
of absence from her job to accompany
me. We were very comfortably domi-
ciled on the grounds of Nagoya Univer-
sity. Our host at ISEE took excellent care
of us, even ensuring that the cherry
blossom season occurred during our
visitt We managed to travel to Kyoto
and Gero and were especially charmed
by the experience of traditional Japan,
including taking onsen at a ryokan in
the mountains. My work discussions
were very stimulating and have contrib-
uted to plans for future joint work. | very
much look forward to future collabora-
tions.

o

Author on the site of the Hokkaido East SuperDARN HF radar (Photo credit: N. Nishitani).
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Olawale University of Lagos, Lecturer | Kazuo The role of day-to-day plasma movement in

Segun Bolaji Akoka-Yaba Shiokawa triggering and modifying ionospheric irregularities
National Astronomi-

Jhig B cal Observatories, Associated  Satoshi Joint investigation of solar activities by MUSER and
Chinese Academy of Professor Masuda NoRH
Sciences
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Tokumaru

Miyoshi

Study on dynamics of galactic cosmic rays in the
heliosphere

Study of Ground Based Cosmic Ray Observations -
Start date: Sept. 15, 2016

Three-dimensional tomograpic analysis using
integrated global IPS data sets from MEXART and
ISEE observations

The study of the magnetospheric phenomena for
the dipole tilt effect by using a Global MHD
simulation
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