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My visit at STEL: Work and New Experience

I heard from many people outside of Japan about
memorial experience they got during their visit of this
country. But I am not a traveler, I am a scientist and
my best knowledge of Japan comes from its scientific
achievements that were well known also in my field of
research. This is concerned with ionospheric plasma
physics and coupling processes in the mesosphere
and lower thermosphere. I knew that there were
several well-known scientific groups in Japan that
investigate these processes. And one of them is in
Nagoya University. So I had gladly accepted the luck
when Professor T. Ogawa kindly invited me to spend
4 months at STEL, Nagoya University, where I arrived
on a very hot evening of August 14, 2007.

I discovered in STEL very good working and living
conditions provided by my hosts. Long (and not
only scientific) discussions during bento and regular
seminars at STEL showed me, from inside, many
interesting and different aspects of intensive scientific
life in the laboratory. This made my visit at STEL
scientifically profitable and pleasant. What I actually
did while I was in STEL includes: 1) new studies
that I started and finished at STEL, and that led to
one paper submitted for publication and to the other
paper prepared for submission, 2) the presentation of
a STEL seminar (November 2), 3) the preparation and
presentation of public lectures for primary and junior
schools at Rikubetsu (November 6), 4) attending
the International CAWSES Symposium in Kyoto
(October 23-27), 5) participating in the ionospheric
meeting held at NICT in Tokyo on November 14
—15 (accompanied by paper in proceedings of the
meeting), and 6) finally the completion of several talks
to be delivered at ISEA 12 (International Symposium
on Equatorial Aeronomy) which will take place in
Crete, Greece on May 18-24, 2008.

My research work and long-going interest are
related with E and F region plasma physics and
electrodynamics as well as ionosphere-neutral
atmosphere interactions. Members of STEL are
also involved into these research problems, which
made it easy to discuss and collaborate. In particular,
ionospheric E region plasma physics includes a

Sergey Shalimov, Visiting Professor
(from Institute of Physics of the Earth, Russia)

Author (left) and Professor Ogawa (right)

number of challenging problems, which are difficult
to be studied experimentally and theoretically.
While I am basically a plasma physics theorist,
my particular interest to experimental evidences of
plasma instabilities and E/F region coupling, sporadic
E layers, QP echoes, and atmospheric wave action
upon the ionospheric plasma have made it possible
to understand, through thorough discussions with
members of STEL, an importance of vortical motion
in E layer plasma instability process and consequences
of acoustic wave action upon plasma irregularities.
During my stay I had good conditions to think and
investigate these problems. My work at STEL led to
new results and a joint scientific paper, entitled “On
the plasma instability and its wavelength dependence
under vortical neutral wind motion at mid-latitude”.

In this paper following the ideas developed previously
by some authors, we derive a simple model of the
sporadic E layer instability. We consider the instability
process during initial stage of a layer formation but
when the thin layer by itself does not exist. Further
we extend the model calculations in order to include
propagating internal gravity wave as a perturbation.
A new criterion for a large-scale plasma instability
caused by vortical plasma motion and operating in the
E region is introduced. Finally, we compare our results
with recent theoretical and experimental attempts
concerning the understanding of unstable sporadic
E layer conditions and related phenomena in the F
region. This research work was completed with the



use of observations obtained in STEL on simultaneous
observations of VHF backscatter from FAI in the
E region and MSTID in 630-nm airglow images (F
region). Also, we present these results in the ISEA 12
meeting in Crete, Greece.

During my working visit at STEL I still found time
to witness the incredible transformation of Japanese
nature from the hot subtropical summer (quite unusual
for visitor from Moscow) to autumn. In order to fix
the wild surroundings, the jungle around my house by
which I was impressed (it was really quite different
from my home near the center of Moscow), I got a
8 MPixel digital camera. I used it to capture a lot

of glorious views of nature and people. I had an
opportunity to visit Kyoto and Tokyo for a few days
where enjoyed sightseeing and feeling from close
culture, history and spirit of people. I was particularly
amazed by Japanese quality of food, national food,
the technological development and prosperity, and last
but not least the kindness and compassion of Japanese
people.

I am grateful to Ogawa-sensei, Otsuka-san and the
Visiting Professorship program of STEL, Nagoya
University for their support and a big honor to be a
member of Division II during a few months. I wish to
say thank all those at STEL for their warm hospitality.

Nagoya Visit

I am a professor at the University of Notre Dame
in the USA, and I’ve been working in the field of
gravitational microlensing observations since 1990. I
helped to initiate the first gravitational microlensing
group, the MACHO Project, which was formed to
determine if the Galactic dark matter is in the form
of objects in the planetary-stellar mass range. The
primary objective of current gravitational microlensing
research is the detection of extra-solar planets, as
microlensing is particularly sensitive to low-mass
planets at separations of 1-5 AU from their host stars.
I was the first to show, with Dr. Sun Hong Rhie, that
the gravitational microlensing method is sensitive to
Earth-mass planets. I also lead the effort in the US to
develop a space-based survey for extra-solar planets
with the microlensing method.

Author (right) and Assistant Professor Sumi (left)

David Bennett, Visiting Associate Professor
(from University of Notre Dame, USA)

The gravitational microlensing group at the STEL
at Nagoya University is the main contributor to the
Microlensing Observations in Astrophysics (MOA)
Collaboration. MOA was the last of the microlensing
survey groups to get started, but is the leading group
in the field thanks to the new MOA-II telescope that
the Nagoya group has recently installed at Mt. John
Observatory in New Zealand. This telescope has a
1.8 m aperture and can observe 2.2 square degrees
in a single image, which are both the largest aperture
and field-of-view for a microlensing survey telescope.
The Nagoya contingent of the MOA Collaboration is
currently led by Prof. Yoshitaka Itow.

The opportunity to work with the data from this new
telescope prompted me to take a visiting professor
position at STEL from 2 Oct. to 17 Dec., 2007. This
new telescope has significantly increased our ability
to detect extra-solar planets. There are more than 500
microlensing events observed towards the Galactic
bulge every year, but it has previously been possible
to monitor a small fraction of these events with the
hourly observations that are needed to extra-solar
planet signals. But combination of the large aperture
and field-of-view of the MOA-II telescope allows a
new mode of microlensing planet search observations.
MOA-II can observe 50 square degrees of the Galactic
bulge in less than an hour, and this allows virtually



all the observed microlensing events to be monitored
for extra-solar planets. This has resulted in a number
of new planet discoveries by the MOA group in 2007,
and the main goal of my visit was to work on the
analysis of these new MOA planet discoveries.

This increase in planet detection sensitivity has
increased in the number of extra-solar planets detected
during the 2007 observing season. There have been
an average of 1.5 extra-solar planets detected by the
microlensing method for the years 2003-2006, but
in 2007 we have discovered at least 4 new planets.
Three other observing groups also participate in
these microlensing planet detection observations,
and the MOA group is leading the analysis effort for
two of the new discoveries, as well as participating
in the analysis of the other two discoveries. I have
worked closely with Assistant Prof. Takahiro Sumi
on the analysis of these events, and the preliminary
results indicate that the two new extra-solar planet
discoveries led by MOA are both examples of cool,
Super-Earth planets of about 10 Earth-masses each.
Previous microlensing observations had suggested
that such planets are the most common type of extra-
solar planets yet to be discovered, and these two new

discoveries appear to confirm this previous suggestion.

During my visit, I have given lectures on the
microlensing planet detection method and on the
history of microlensing and the MACHO Project.
We have also had discussions about the possibility of
establishing a new collaborative relationship with the
Infrared Astronomy Group at Nagoya, led by Prof.
Shuji Sato. This group operates the InfraRed Survey
Facility (IRSF) telescope in South Africa, which has
been used to observe the microlensing event MOA-
2007-BLG-464. This is a binary microlensing event,
with a secondary lens object that could be a brown
dwarf or a very massive planet. IRSF observations
are particularly useful because its South African
location complements the observations by MOA
from New Zealand and a number of other telescopes
in Chile to give 24-hour light curve coverage. The
IRSF telescope’s infrared sensitivity is also aids with
attempts to detect the planetary host stars with high-
resolution adaptive optics observations from the
largest telescopes in the World. It is anticipated that
further collaboration between MOA and IRSF will
significantly improve our understanding of extra-solar
planetary systems.
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International CAWSES Symposium DR
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