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My academically exciting stay at CST

Andrei Kirilyuk, Associate Professor
Institute for Molecules and Materials, Radboud University Nijmegen,
Toernooiveld 1,6525 ED Nijmegen, The Netherlands

The starting point of my interactions with the College
of Science and Technology of Nihon University was
several years ago, when Dr. Arata Tsukamoto first
braved all barriers and came to Nijmegen, The
Netherlands. His goal then was to learn the use of
femtosecond lasers in various experiments on magnetic
materials. What he actually achieved was to
contaminate everyone in our group including myself
with interest to the magneto-optical recording
materials, to the (rather unusual) Japanese style of
work, and to the Japanese culture and Japan in general.

Therefore, when in January 2007 | heard from Prof.
Akiyoshi Itoh about a possibility to visit the College of
Science and Technology for a period of several weeks,
no doubts were possible: this is my chance to see for
myself, how those magneto-optical media samples are
manufactured, in what ways they are characterized,
what should be done if one wants to make
nanostructures out of them, and how all of this is
covered by that specific work environment that was
puzzling us years ago.

The grant from* Visiting Foreign Fellowship Program
2007" of CST, Nihon University was duly applied for
and finally allowed me to realize this chance.

Very thin (typically 20 nm, a thousand times thinner
than a human hair) magnetic films made of rareearth
— transition metal alloys, are rather unique materials.
Along with their very large magneto-optical
coefficients, they possess the widest possible range of
magnetic anisotropies and ferrimagnetic compensation
temperatures. Our joint research on the ultrafast
magnetization dynamics in these materials lead to a
number of significant discoveries and resulted in a
publication, in 2007 alone, of three papers in Physical
Review Letters, the flagship of physics journals.

It has been shown that the ferrimagnetic compensation
temperature is a point where the dynamics accelerates,
this fast behavior being combined with the strong
damping, making this point an ideal condition for
magnetic recording [Phys. Rev. B 73, 220402 (2006)].
Moreover, due to the large spin-orbit coupling
introduced by the rare-earth component, the magnetic
order is directly affected by the electromagnetic field of
light [Phys. Rev. Lett. 98, 207401 (2007)], leading to a
worldrecord in the speed of magnetization reversal, in
an all-optical magnetic recording scheme [Phys. Rev.
Lett. 99, 047601 (2007)). T his last discovery caused a lot
of stir in scientific community; in a Daily News article
of Science Magazine (June 28, 2007) it has been even
suggested that* In the race to make computers more

powerful, magnets may be out and lasers may be in”

My contacts here with people who actually work on
the optimization of such materials were invaluable for
my understanding of the background physics. In
particular, this refers to the practical work with Dr. A.
Tsukamoto and his students on film deposition and
nanostructuring in Advanced Materials Science Center
of CST.

| thoroughly enjoyed several lectures that | have given
to the students of both Funabashi and Surugadai
campuses, in particular all the questions that I' ve had
to answer. Aftertalk discussions with Prof. A. Itoh,
Prof. K. Nakagawa, Prof. S. Inoue, helped me to better
understand the significance of research we are
carrying together, as well as to learn the ways of
understandable presentation of even most complicated
scientific results. The latter is particularly true as far as
my lecture for students is concerned, dealing with
experimental methods in ultrafast magnetization
dynamics.

Unfortunately, even the best things eventually come to
an end, and so did my 20-days stay at CST.
Nevertheless, as any ending means a new start, so does
our collaboration with the Department of Electronics
and Computer Science of CST. | am leaving Japan full
of new ideas, as well as with a box of freshly made
samples, eager to stick them into the experimental
setup in Nijmegen and see what new physics may
emerge. T he callaboration with my Japanese colleagues
and friends will goon !

Andrei Kirilyuk D00D00D0 0000000
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Assisted Magnetic Recording
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