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In and out of fashion in research works —soliton and solid state physics—

MHE ¥
WADA Yasushi

It is well known that scientific research works have a
phenomenon similar to that in the community of fashion
designers. One day, a particular problem is enormously popular
and many people join to explore the problem and try to clarify
every puzzle it has. The other day, a new problem becomes so
popular and everybody looks to work in the new problem. We
sometimes find that the old problem is not necessarily solved.
People have just forgot it. We had one or two decades when
solitons were so popular in the solid state physics. They were
extensively studied theoretically as well as experimentally with
exciting discoveries and illuminating discussions. We shall see
it with a soliton whose existence is most reliably established in
solids. It is in a conducting polymer called polyacetylene,
described by (CH)x. Results of ESR, dynamic nuclear
polarization, and NMR suggested that the soliton is more
mobile at higher temperatures. Its diffusion constant was
observed to be proportional to T * at low temperatures. The T
dependence was claimed similar to that obtained theoretically
in 1978. The similarity was, unfortunately, accidental. In spite
of extensive works thereafter, the temperature dependence is
still unexplained and many questions remain widely open.
Presumably, many important unsolved problems remain all
over the fields of physics, being forgot by people. Let us hope
that they will revive sometime to become fashionable again, as

we see very often in the world of fashion industry.
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