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We are proud and extremely honoured to receive this prize from the Journal
of the Mathematical Society of Japan and we extend our sincerest gratitude to
the members of the prize committee. News of the award came as a delightful
surprise and gives us great encouragement to pursue challenging research goals
in the future.

Our paper is concerned with certain space-time estimates for solutions of the
free Schrédinger equation, with focus on identifying the optimal constant along
with a characterisation of the extremal initial data. Broadly speaking, space-
time estimates for solutions of various types of PDE have had a profound impact
on the development of the subject in the past half-century, a significant portion
of which has taken place in Japan. The study of optimal forms of such estimates
naturally arose as part of this growth and work by Ozawa—Tsutsumi from 1998
is one of the earliest, if not the earliest, papers containing results on optimal
space-time estimates for the free Schrodinger equation. Since then a significant
body of related work has emerged with papers by Kunze, Foschi and
Hundertmark—Zharnitsky in particular propelling the topic forward in the
early-to-mid 2000s. Optimal space-time estimates closely related to those
obtained by Ozawa—Tsutsumi were established by Planchon—Vega and Carneiro,
both in 2009, and interestingly all three approaches were based on substantially
different ideas. One of the main contributions in our paper was to unify these
estimates in a natural way by viewing them as particular cases of a one-


http://dx.doi.org/10.2969/jmsj/06720561
http://dx.doi.org/10.2969/jmsj/06720561

parameter family of optimal estimates and providing a streamlined proof.
Additionally, our proof exposes an underlying heat-flow monotonicity
phenomena whereby the difference between the two sides of the estimate is
shown to be a monotone function as the initial data evolves under classical heat-
flow, elucidating the fact that gaussian data are extremal.

We thank again the Mathematical Society of Japan and hope that it continues
to foster progress in mathematics through its range of activities and awards.
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The story of this paper began in the small town of Bad Boll in Germany, where
Prof. Hieber and Prof. Kozono had organized a German-Japanese conference on
fluid mechanics in the autumn of 2014. Prof. Maekawa was giving a lecture in
this conference, and I was immediately impressed by his course. I had been
thinking for a while about how to transfer the result of Prof. Kyed on time-
periodic Navier—Stokes equations from the whole space to other spatial domains,
and I felt that the isomorphism for spaces of solenoidal vector fields that Prof.
Maekawa was presenting should be applicable not only for the stationary Stokes
equations, but also in the time-periodic setting. Therefore I was very happy
when he invited me to Tohoku University in the spring of 2015, and it was there
that he explained to me in detail the isomorphism between the solenoidal space
[? and (n—1) copies of LP that he had obtained together with Prof. Miura.
We spend the rest of the week understanding how to put together the pieces of
the puzzle in order to treat the problem in the half-space. By the time I was in
the plane back to Europe, the main ideas were there. What followed were several
weeks of increased effort to polish the results and to work out the impact that
they had on the corresponding initial value problem. At times we were working
literately around the clock, using the time shift between Japan and Germany to
our advantage.

Thus I am very honored and humbled to hear that our ideas and efforts have
led to an article that has now been awarded with “The 2018 JMSJ Outstanding
Paper Prize” of the Mathematical Society of Japan. (Jonas Sauer %)



