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I am working on differential equations of math-
ematical physics, in particular Schrodinger
equations, using functional analysis and PDE
methods. Here are four topics I have been
working on during the last academic year.

solutions to
([2,3,5,6]

I am working

(1) Singularities of
Schrodinger equations Joint
work with K. Ito, S. Mao).
on the characterization of the singularities of
solutions to Schrodinger equations, combining
the methods of the scattering theory and the
semiclassical analysis. In [2], the simplest
case, namely short-range perturbation of
Schrédinger equations on Euclidean spaces,
is considered. In [3], the result is generalized
to long-range cases. In [5], the operators on
scattering manifolds are considered. The paper
[6] concerns the propagation of singularities
for perturbed harmonic oscillators, which is
essentially different from asymptotically free
cases. We are planning to work on (weakly)
trapped case, and also on operators on more
general manifolds.

(2) Scattering theory for Schrédinger op-
erators on scattering manifolds ([9] Joint
work with K. Ito). The methods developed
in the above analysis are applied to con-
struct time-dependent scattering theory for
Schrodinger operators on so-called scattering
manifolds, which have asymptotically conic
structure. In [9], we showed the existence and
the completeness of wave operators, and also
showed the equivalence of the definition of the
scattering matrix with that of Melrose. We
are working on the microlocal properties of the
scattering matrix, and also planning to work on
operators on more general manifolds.

(3) Analytic singularities of solutions to
Schrédinger equations ([1,7,8] Joint work
with A. Martinez, V. Sordoni). Combining the
idea of (1) with the analytic microlocal anal-
ysis (Sjostrand, etc.), we study the character-

ization of analytic singularities of solution to



Schrodinger equations.

(4) Lifshitz tails for non monotonous al-
loy type random Schrédinger operators
([4,10] Joint work with F. Klopp). There re-
mains a lot to be understood on the alloy type
random Schrodinger operators when the local
potential does not have fixed sign. In [4], we
showed that the Lifshitz singularities appear
at the bottom of the spectrum appears most
cases. In [10], we address the special cases not
studied in [4], and consider generalized alloy
type model, which includes the random dis-
placement model, and showed the Lifshitz tail
using a new lower bound on the lowest eigen-

value for Schroédinger operators.
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