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e February 17th (Monday)

10:00~10:50: Yoshishige Haraoka (Kumamoto University)
“Rigid holonomic systems”

11:00~11:50: Tomoyuki Shirai (Kyusyu University)
“a-f7F1 & 2 O L O FEE

11:50~13:30: LUNCH

13:30~14:20: Toshitake Kohno (University of Tokyo)
“Conformal block bundles and Gauss-Manin connections”

14:30~15:20: Takayuki Hibi (Osaka University)
“hna /3y 7 ARGk FEARTY

15:40~16:30: Hiraku Kawanoue (RIMS)
“RFEIRHH DRI

16:40~17:30: Toshiki Mabuchi (Osaka University)
“Existence problem of constant scalar curvature Kahler metrics”

e February 18th (Tuesday)

10:00~10:50: Takayuki Moriyama (Mie University)
“Deformations of special Legendrian submanifolds in Sasaki-Einstein manifolds”

11:00~11:50: Akira Fujiki (RIMS)
“Anti-self-dual hermitian structures on compact complex surfaces”

11:50~13:30: LUNCH

13:30~14:20: Joe Kamimoto (Kyusyu University)
“Newton polyhedra and oscillatory integrals”



14:30~15:20: Masashi Ishida (Osaka University)
“Diameter bounds under geometric flows”

15:40~16:30: Takao Akahori (Hyogo University)
“On the partially integrable almost CR structure”

16:40~17:30: Kimio Miyajima (Kagoshima University)
PSRRI DZETE~D CR 7 7’1 —F7

18:30~ DINNER PARTY
e February 19th (Wednesday)

11:00~11:50: Hisashi Kasuya (Tokyo Institute of Technology)
“Central theorems for cohomologies of certain solvable groups”

11:50~13:30: LUNCH

13:30~14:20: Shigeki Akiyama (University of Tsukuba)
“Coincidence conditions in substitutive tiling dynamics”

14:30~15:20: Kazumasa Inaba (Tohoku University)

“On fibered links of singularities of polar weighted homogeneous mixed polynomials”

15:40~16:30: Jun-ichi Inoguchi (Yamagata University)
“Hfri o Al A oy A e

16:40~17:30: Noriaki Kawanaka (Kwansei Gakuin University)
“eRED 7 — b & Z Db — SERWIRT — L D3R L”

e February 20th (Thursday)

9:30~10:20: Koichi Kaizuka (University of Tsukuba)
“A characterization of the L?-range of the Poisson transform on symmetric spaces of
noncompact type”

10:30~11:20: Kazuhisa Shimakawa (Okayama University)
“On model structure of the category of diffeological spaces”

11:30~12:20: Nariya Kawazumi (University of Tokyo)
“The Goldman-Turaev Lie bialgebra and the mapping class group”
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Abstracts of Talks

e Takao Akahori (Hyogo University)
TITLE: On the partially integrable almost CR structure
ABSTRACT: See attachment.

e Shigeki Akiyama (University of Tsukuba)
TITLE: Coincidence conditions in substitutive tiling dynamics

ABSTRACT: Substitutive tiling dynamical system is a simplest model of self-inducing
structures appear in many phenomena. In this talk, I try to give an overview around them
and explain the notion of coincidence, and show some recent developments if time allows.

e Masashi Ishida (Osaka University)
TITLE: Diameter bounds under geometric flows

ABSTRACT: An interesting problem on geometric flow is whether the diameters of man-
ifolds under the evolving metrics stay bounded. Perelman proved that the diameter stays
bounded for the Kahler-Ricci flow on Fano manifolds. For a general Ricci flow, in 2005,
Peter Topping proved an upper bound of the diameter by applying the monotonicity of
Perelman’s W-entropy functional. In 2013, Qi S. Zhang refined the result of Topping and
also proved a lower bound of the diameter under the Ricci flow. In this talk, I would like
to discuss the problem for geometric flows including the Ricci flow as a special case.

e Kazumasa Inaba (Tohoku University)
TITLE: On fibered links of singularities of polar weighted homogeneous mixed polynomials

ABSTRACT: A mixed polynomial is a polynomial of complex variables and their conju-
gates. An isolated singularity of a mixed polynomial gives a fibered link. In this talk, we
study fibered links which determined by polar weighted homogeneous mixed polynomials
and explain the existence of mixed polynomials whose Milnor fibers cannot be obtained
from a disk by plumbings of Hopf bands.

e Jun-ichi Inoguchi (Yamagata University)
TITLE: fhifi ol oy 8]
ABSTRACT: R A% & KX T 2 IR TR D % < 53, oy i 82
LB 5 2 LRSS N T 5. MR AR R 2 fd i S & S o pFzeix Tr]
B, & RiIEN 5 K ) Ik o, AGHETIE, BifE, AlES R CELZ b T b
FENROFN S, T3 XIuBM] (Thurson ) (CFB 1T 2 M/ NI ORERR ) 12D W TR
T 7 (WIS 1 X 0 2 AT I b il 7).

e Koichi Kaizuka (University of Tsukuba)

TITLE: A characterization of the L2-range of the Poisson transform on symmetric spaces
of noncompact type

ABSTRACT: Characterizations of the joint eigenspaces of invariant differential operators
in terms of the Poisson transform have been one of the central problems in harmonic anal-
ysis on symmetric spaces. From the point of view of spectral theory, Strichartz (J. Funct.
Anal. (1989)) formulated a conjecture concerning a certain image characterization of the
Poisson transform of the L2-space on the boundary on symmetric spaces of noncompact
type. In this talk, we employ techniques in scattering theory to present a positive answer
to the Strichartz conjecture. We also discuss an image characterization of the Poisson
transform for some singular cases.



e Hisashi Kasuya (Tokyo Institute of Technology)
TITLE: Central theorems for cohomologies of certain solvable groups

ABSTRACT: We show that the group cohomology of torsion-free virtually polycyclic
groups and the continuous cohomology of simply connected solvable Lie groups can be
computed by the rational cohomology of algebraic groups. The main theorems which are
shown by elementary proofs imply many non-trivial facts on cohomology of solvable groups.
In particular we have algebraic analogies with the theories of the de Rham cohomology of
solvmanifolds and infra-solvmanifolds given by Nomizu, Lambe-Priddy, Mostow, Raghu-
nathan, Baues and the Author.

e Joe Kamimoto (Kyusyu University)
TITLE: Newton polyhedra and oscillatory integrals

ABSTRACT: In the 1970s, A. N. Varchenko precisely investigated the leading term of
the asymptotic expansion of an oscillatory integral with real analytic phase by using the
geometry of the Newton polyhedron of the phase. Since his study, the importance of the
resolution of singularities by means of Newton polyhedra has been strongly recognized.
The purpose of this talk is to consider studies around this theme and to explain some joint
work with Toshihiro Nose.

e Nariya Kawazumi (University of Tokyo)
TITLE: The Goldman-Turaev Lie bialgebra and the mapping class group

ABSTRACT: Let S be a compact connected oriented surface with non-empty boundary.
We provide some descriptions of a completion of the Goldman Lie algebra of the surface
S. From these descriptions we obtain a natural embedding of the (largest) Torelli group of
S (in the sense of Putman) into the completed Goldman Lie algebra. If S has a connected
boundary, the graded quotients of the embedding with respect to a filtration are exactly
the Johnson homomorphisms of all degrees.

The Turaev cobracket induces a geometric constraint on the Johnson image. In partic-
ular, the Morita traces are extracted from the Turaev cobracket. If time permits, we also
discuss a geometric interpretation of the Enomoto-Satoh traces. This talk is based on a
joint work with Yusuke Kuno (Tsuda College).

e Noriaki Kawanaka (Kwansei Gakuin University)
TITLE: (D7 — b & 2 D7 b — 52 nlf# 7 — LDk L

ABSTRACT: D7 — 4 (Sato-Welter game) DFFEIE C.P. Welter (1954), #fgER
(1968), J.H. Conway (1976) IZ & 2 EHEAEH (LFLBRFOLDL SICHIBFIELSD 270 %
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e Hiraku Kawanoue (RIMS)

TITLE: Ff 52 5f80H O it
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e Toshitake Kohno (University of Tokyo)
TITLE: Conformal block bundles and Gauss-Manin connections

ABSTRACT: We describe the flat connections for the conformal block bundles on a Rie-
mann sphere as Gauss-Manin connections. We construct a period map from the homology
of local systems on certain configuration spaces to the dual of the space of conformal blocks.
It turns out that this period map is surjective. We show that the kernel of the period map
coincides with the one for the natural map from the homology to the homology with locally
finite chains.

e Kazuhisa Shimakawa (Okayama University)

TITLE: On model structure of the category of diffeological spaces

ABSTRACT: The notion of diffeological space is a generalization of the notion of smooth
manifold. The category of diffeological spaces DIFF has an advantage over the category
of topological spaces TOP in that it is cartesian closed without any modification. More-
over, we can develop the de Rham calculus within DIFF. In this talk, we mainly focus on
homotopy theoretic aspects of the category of diffeological spaces: In particular, it will be
shown that DIFF has a cofibrantly generated model structure which is Quillen adjunct to
the Quillen model structure of TOP.

e Tomoyuki Shirai (Kyusyu University)
TITLE: {741 & Z D L D 5EE
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[1] Y. Takahashi and T. Shirai, Random point fields associted with certain Fredholm
determinants (I): fermion, Poisson and boson point processes, J. Funct. Anal. 205 (2003),
414-463.

[2] T. Shirai, Remarks on the positivity of a-determinants, Kyushu J. Math. 61 (2007),
169-189.

[3] T. Osogami, T. Shirai and H. Waki, Remarks on positivity of a-determinants via SDP
relaxation, J. Math-for-Industry 5 (2013A-1), 1-10.



e Yoshishige Haraoka (Kumamoto University)
TITLE: Rigid holonomic systems

ABSTRACT: In the book “Rigid Local Systems”, N. M. Katz gave the notions of rigidity
and the middle convolution, which brought a big progress to the theory of Fuchsian ordinary
differential equations. We find that these notions are also useful for the study of linear
holonomic systems in several variables.

Let M be a holonomic system on P" with singular locus S. We can define a local
monodromy along each irreducible component of S. The monodromy representation of M
is called rigid if it is determined by the local monodromies uniquely up to isomorphisms.
Since the monodromy is a representation of the fundamental group m(P"\ S), the topology
of S affects the rigidity. We can also define the middle convolution for holonomic systems.
These notions will bring a new development. It is also remarkable that many branches
of mathematics — tolopogy, algebraic geometry, representation theory and so on — are
related.

e Takayuki Hibi (Osaka University)

TITLE: & wa / 2 v 7 ARk T AN
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e Akira Fujiki (RIMS)
TITLE: Anti-self-dual hermitian structures on compact complex surfaces

ABSTRACT: The notion of anti-self-dual Riemannian metrics on an oritented smooth 4-
manifold M was first introduced in mathematics by Atiyah-Hitchin-Singer in 1978. When
M is a complex surface S, we may also speak of anti-self-dual hermitian metrics. We are
interested in the case when M is compact. When S is Kahler, Calabi-Yau Kéahler metrics
on K3 surfaces are one of the most typical examples of asd-hermitian metrics and many
other examples have been found since then. On the other hand, on non-Kahler surfaces
except for locally flat case only known examples are those constructed by LeBrun (’91) and
by Fujiki-Pontecorvo (’10). In this talk I would like to discuss the problem of existence and
uniqueness of these metrics or more generally of their moduli problem (up to conformal
equivalence) with emphasis on the non-Kéhler case.

e Toshiki Mabuchi (Osaka University)
TITLE: Existence problem of constant scalar curvature Kahler metrics

ABSTRACT: Tian and Chen-Donaldson-Sun gave a very positive answer to the existence
problem of Kahler-Einstein by solving affirmatively the Donaldson-Tian-Yau Conjecture
for Fano manifolds. However, this conjecture is still open for general polarization cases.
The purpose of this talk is to explain our recent work in progress by introducing a strong
version of K-stability.



e Kimio Miyajima (Kagoshima University)
TITLE: 2R REDEIEAD CR 7 70 —F
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e Takayuki Moriyama (Mie University)
TITLE: Deformations of special Legendrian submanifolds in Sasaki-Einstein manifolds

ABSTRACT: A Sasaki-Einstein manifold is a Riemannian manifold S whose cone C(5)
is a Calabi-Yau manifold. A submanifold L in a Sasaki-Einstein manifold S is a special
Legendrian submanifold if the cone C'(L) is a special Lagrangian submanifold in C(S). In
this talk, we will see that the moduli space of special Legendrian submanifolds in Sasaki-
Einstein manifolds is the intersection of two deformation spaces which are smooth, and
any special Legendrian submanifold admits a deformation space whose tangent space is
given by harmonic 1-forms.



On the partially integrable almost CR structure

Hyogo University
Takao Akahori

Recently, some people in topology pay attention on contact strctures. Let
M be an orientable C°*° manifold with real dimension 2n — 1. Let D be the real
subbundle of the real tangent bundle TM. We take a real one form 6, satisfying
: 0 |p= 0 and for any point p of M, 6, # 0. The pair (M, D) is a contact
structure iff
6 AA"L(dB) # 0.

Let (M, D) be a contact structure. We assume that our contact structure admits
almost CR structure. This means: a complex subbundle S , which satisfies;

D=5+8,805=0,dimcC2TM _y
S+ S
is given, then our tripple (M, D, S) is called a partially integrable almost CR
structure. We note that we don’t assume [I'(M, S),T['(M, S)] Cc T(M, S)

In the case n = 3, several results have been found by topologists. In this
case,even if we assume that (M, D, S) is strongly pseudo convex, we can’t expect
steinfillability, and the uniqueness doesn’t hold(some topologists found that
there are many steinfillable, which are different in the C'°° category. But for the
higher dimensional case, the situation can be different. Now suppose that our , a
partially integrable almost CR structure is strongly pseudo convex andcompact
with dimgM = 2n — 1 > 5. Then even for the almost CR case, we have the
deformation complex like in [ALG1].

Theorem 0.1.
D 5(1,) 5(2/)
I'M,C) —— I'(M,E}) ——— T'(M,E%) ——
For the notations, see [Al].

Proposition 0.2. Let (M, D,S) be a partially integrable almost CR structure.
Then, there is a canonical obstruction o(S) for the CR structure is given as an
element of I'(M, E%) and

3 o(8) = 0.

Theorem 0.3. If [|o(S)|| is sufficiently small, then there is a ¢ € T'(M, EL),
and an integrable CR structure °T", which satisfies

7" ={X": X' = X + ¢(X),X € S}.
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