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From the basis-theoretic viewpoint, I have
studied quantum analogues of the isomor-
phisms, called the twist maps, between the
coordinate algebras of unipotent subgroups or
unipotent cells.  Unipotent subgroups and
unipotent cells are subvarieties of a semisim-
ple algebraic group, and quantum analogues of
the coordinate algebras of these varieties have
been introduced by De Concini, Kac and Pro-
cesi. There are specific bases of these quantized
coordinate algebras, called the dual canonical
bases. The dual canonical bases have attracted
a lot of attention because they reflect “struc-
tures” of other mathematical objects via cate-
gorification. The main aim of this research is to
study the compatibility between the quantum
analogues of twist maps and the dual canonical
bases in order to use these maps as tools for in-
vestigating the “symmetries” of the dual canon-
ical bases. I have dealt with two kinds of twist
maps, that is, “Fomin-Zelevinsky twist maps
(henceforth FZ-twist maps)” and “Berenstein-
Fomin-Zelevinsky twist automorphisms (hence-
The FZ-

twist maps are isomorphisms between the coor-

forth BFZ-twist automorphisms)”.

dinate algebras of unipotent subgroups and the
BFZ-twist automorphisms are automorphisms
of the coordinate algebras of unipotent cells.
The following are our main results obtained in

this research.

defined

by Lenagan-Yakimov, give bijections be-

(1) The quantum FZ-twist maps,

tween the dual canonical bases of quantum
unipotent subgroups. The images of cer-
tain unipotent quantum minors under the
quantum FZ-twist maps have been explic-

itly described. (Joint work with Yoshiyuki



Kimura)

(2) The quantum analogues of BFZ-twist au-
tomorphisms on arbitrary quantum unipo-
tent cells are constructed. They induce
permutations on the dual canonical bases.

(Joint work with Yoshiyuki Kimura)

(3) The quantum BFZ-twist automorphisms,
constructed in (2), have the description
as a quantum analogue of Geif}-Leclerc-
Schréer’s presentation of (non-quantum)
BFZ-twist automorphisms in terms of
additive categorification. In particular,

the quantum BFZ-twist automorphisms

preserve “quantum cluster monomials”.

(Joint work with Yoshiyuki Kimura)

(4) The quantum analogues of the “Chamber
Ansatz formulae” are obtained by using

the quantum BFZ-twist automorphisms.

The above results are summarized as my Ph.D.
thesis.

In collaboration with Naoki Fujita, we have
studied the Newton-Okounkov bodies of Schu-
A Newton-Okounkov body of

a Schubert variety is constructed from a very

bert varieties.

ample line bundle on it with a valuation on its
function field. It is known that the Newton-
Okounkov body inherits information about al-
gebraic and geometric properties of a Schubert
variety and a very ample line bundle on it. In
this research, we have proved that the Newton-
Okounkov bodies of a Schubert variety associ-
ated with specific two kinds of valuations coin-

cide through an explicit affine transformation.
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