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I will continue to study homogeneous convex domain, in particular homogeneous cones

from various points of view. Homogeneous cones are typical examples of homogeneous spaces

of solvable Lie groups so that I focus on differences between reductive and non-reductive

homogeneous spaces. I also study on statistical mathematics and the theory of random

matrices, and continue these topic intensively.

(a) Studies on zeta functions associated with homogeneous cones. I will continue

the study (1) on zeta functions associated with homogeneous cones, in particular (i) the

problems on their analytic continuity, and (ii) the problems on the gamma matrices (the

coefficients of their functional equations). On the problem (i), it is known that zeta functions

associated with reductive prehomogeneous vector spaces can be analytically continued to the

whole space by the general theory by F. Sato(1982); however, it is still an open problem for

non-reductive case. On the problem (ii), I have proved that the gamma matrices can be

decomposed into a product of simple matrices [3], and so next I try to generalize a result by

Ben Säıd–Clerc–Koufany (2018).

(b) Researches on the rings of invariant differential operators on homogeneous

cones. I will continue the research (4) on the rings of invariant differential operators on

homogeneous cones, in particular, (i) making explicit calculations on homogeneous spaces

which differ from homogeneous cones, and (ii) the problem on expanding the acting groups

to the full linear automorphism groups of homogeneous cones. On (i), applying the method

of my paper [11], we can give an affirmative answer to the conjecture on the formula of

b-function on a certain prehomogeous vector space posed by Ishi–Kogiso (2016), as in the

study (4). By calculating other homogeneous spaces or prehomogeneous vector spaces, we

can find out new phenomenon. On the problem (ii), in the case of symmetric cones, the

rings of invariant differential operators with respect to the full linear automorphism groups,

which include those strictly used in my paper [11], play an important role in the analysis

on symmetric cones. Note that the groups used in my paper are subgroups of the full linear

automorphism groups. It is an important problem to find what kind of phenomenon occur

if we remove the assumption of symmetricity.

(c) Studies on polynomials satisfying local functional equations

Basic relative invariants of regular prehomogeneous vector spaces admit local functional

equation, that is, Fourier transforms of them can be described as products of powers of some

polynomials. In order that polynomials satisfy local functional equations, big group actions

are not necessary and it is known that there are polynomials satisfying local functional equa-

tions which are not basic relative invariants of any prehomogeneous vector space. Therefore,

together with professor Takeyoshi Kogiso (Josai University), we study problems what kind

of polynomials satisfy local functional equations, or what kind of polynomials can be basic



relative invariants of some prehomogenous vector spaces. In [1], we considered polynomials

associated with triangle arrangements. Recently, we found a series of non prehomogeneous

homaloidal polynomials, which are regarded as important objects in studying local functional

equations. We shall investigate these polynomials in detail. Here, a polynomial is said to be

homaloidal if the gradient log map is bi-rational.

(d) Studies on graphical SLOPE. Together with professor Graczyk and his study group,

we shall study on graphical SLOPE. The aim of this research is to generalize their results

on SLOPE patterns associated with regression models to graphical models.


