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ABSTRACT

Nov. 2

Speaker: Akito Futaki (Tsinghua University )
Title: Quantum moment map and obstructions to the existence of closed Fedosov star

products

abstract: It is shown that the normalized trace of Fedosov star product for quantum mo-
ment map depends only on the path component in the cohomology class of the symplectic
form and the cohomology class of the closed formal 2-form required to define Fedosov con-
nections. As an application we obtain a family of obstructions to the existence of closed
Fedosov star products naturally attached to symplectic manifolds and Kahler manifolds.
These obstructions are integral invariants depending only on the path component of the
cohomology class of the symplectic form. Restricted to compact Kahler manifolds we
re-discover an obstruction found earlier by La Fuente-Gravy. This last Kahler case can
be treated similarly to the K-stability in the existence problem of cscK metrics. This talk

is based on joint works with Laurent La Fuente-Gravy.

Speaker: Shin-ichi Matsumura (Tohoku University)

Title: Hacon-McKernan’s problem on rationally connectedness

abstract: The famous result of Kollar-Miyaoka-Mori and Campana says that any smooth
Fano varieties (=projective manifolds with ample anti-canonical bundle) are rationally
connected (that is, any two points can be connected by a rational curve). Hacon-
McKernan gave a problem that asks a relation between the geometry of rational curves
and positivity of nef anti-canonical bundle for projective varieties with klt singularities,
which was recently proved by Ejiri-Gongyo. In this talk, I will explain a sharper estimate
than the problem posed by Hacon-McKernan and proved by Ejiri-Gongyo, by using pos-
itively curved singular hermitian metrics on direct image sheaves. A part of this talk is
based on joint work with Junyan Cao and Frederic Campana.

Speaker: Hisashi Kasuya (Osaka University)

Title: Non-invariant deformations of left-invariant complex structures on compact Lie

groups



abstract: It is known that every even dimensional compact Lie group admits a left(right)-
invariant complex structure. The purpose of this talk is to give complex structures on even
dimensional compact Lie groups which are not biholomorphic to any left(right)-invariant
complex structure. We consider deformations of left-invariant complex structures on sim-
ply connected semisimple compact Lie groups which are a priori non-invariant. Comput-
ing their cohomologies, we show that they are not actually biholomorphic to left-invariant

(right-invariant) complex structures. (joint work with Hiroaki Ishida (Kagoshima Univ.)

Speaker: Takayuki Koike (Osaka City University)
Title : On the complement of a hypersurface with flat normal bundle which corresponds

to a semipositive line bundle

abstract: We investigate the complex analytic structure of the complement of a non-
singular hypersurface with unitary flat normal bundle when the corresponding line bundle

admits a Hermitian metric with semipositive curvature.

Nov. 3

Speaker: Takeo Ohsawa (Nagoya University)
Title: A report on Hartogs type extension by the L?-method from @-convex viewpoint

abstract: Recently some progress has been made in the study of analytic families of
CP"™ \ {pt} by applying the L? method for the d operator (cf. [Oh-3,4]). As an applica-
tion, the analyticity of C"-valued continuous functions with n-convex complements was
obtained. After the submission of the manuscript of [Oh-4], the author was informed by
N. Shcherbina that the latter analyticity result is contained in the thesis of T. Pawlaschyk
[Pw] (see also [Pw-S]). This gave the author a motivation to continue [Oh-1] and [Oh-2]
from the viewpoint of g-convexity. After writing a survey [Oh-5] on g-convex manifolds,
he could generalize the main result of [Oh-2] in [Oh-6]. In the talk the results in [Oh-6]
will be presented. Sketchy accounts of the proofs will be given, too.

For the convenience of the participants who are not familiar with topics in [Oh-1] and
[Oh-2], a part of the introduction of [Oh-6] is presented below. Some of the notations and
definitions will be explained in the talk.



A variant of Andreotti-Grauert’s finiteness theorem on weakly 1-complete manifolds
was obtained in [Oh-1] (see also [N-R] and [Ab]) and connected in [Oh-2] to an exten-
sion problem from submanifolds with semipositive normal bundles. This connection was
suggested by Serre’s celebrated works [S-1] and [S-2] on algebraic sheaves that translated
the ideas of Oka-Cartan’s theory in several complex variables into algebraic geometry.
The method of L? estimates for the d operator was employed in [Oh-1] to explore such
an analytic aspect of the sheaf cohomology. The point is that Andreotti-Grauert’s finite-
ness theorem does not say anything directly about the effect of twisting the sheaves by
line bundles, which was the main interest of [S-1,2], but Hormander’s theorem 3.4.9 in
[H] does, although this advantage was not so explicitly stated there. Therefore, it seems
worthwhile to pursue it further to look for a more general principle.

For that purpose, we shall modify a method of Hérmander in [H] in a way required
in some geometric questions. More precisely, we shall refine it in such a way that we can
study a class of L? O-cohomology of certain 1-convex surfaces arising as compact complex
surfaces minus smooth divisors whose self-intersection numbes are zero. Such a situation
arises in the classification of the compactifications of C* x C* (cf. [U-1]), for instance. A
general result by Ueda says that S\ C' is 1-convex if S is a compact complex surface with
a smooth curve C' C S of finite type (cf. [U-2]). Accordingly, we would like to generalize
the following Hartogs type extendability result to this case.

THEOREM 0.1. (cf. [Oh-2, Theorem 1.4]) Let M be a compact complex manifold of
dimension n, let E— M be a holomorphic vector bundle and let D be an effective divisor
on M. If the line bundle [D] associated to D is semipositive and E||p| is Nakano positive,

then there exists a positive number py such that
HY(M, Oy (Ky @ E® [D)")) — H(|D|, Op(Ky ® E ® [D])
18 surjective if p > o and
H™ (M, E @ [DI") = H™(M \ | D], E))

if k > 1 and p > py. Here H* and H7* stand for the k-th sheaf cohomology and the
d-cohomology of type (j, k), respectively, Ky denotes the canonical line bundle of M,

For the validity of the consequence of Theorem 1.2 in [Oh-2], it suffices to assume that M is weakly

1-complete and E is Nakano positive outside a compact subset of M \ |D| as long as |D| is compact.



|D| the support of D and Ox(-) (X = M or |D|) the sheaf of the germs of holomorphic

sections.

A remarkable fact which strongly motivates a generalization of Theorem 0.1 is that, for
any embedding C' < S of finite type, the bundle [C] is never semipositive on S whenever
S\ C is 1-convex. (See [Ko-2] for a detailed analysis of the semipositive case.)

A general result which helps to say something also for such cases turned out to be the

following.

THEOREM 0.2. Let (X, g) be a complete Hermitian manifold of dimension n and let
(E, h) be a holomorphic Hermitian vector bundle over X such that (X, g, E, h) is q-elliptic
at infinity. Assume that X is equipped with a positive C* exhaustion function ® satisfying

sup {®(z); (009),(x) < 0} < 00

and
lim inf {(90® — @ 10PID),(2); ®(x) > c} > 0.

c—00

Then the following a) and b) hold.

a) The E-valued L* O-cohomology group H(”Z’)qu)(X, E) of X with respect to (g, he™®) is
mapped for all k > q bijectively onto H*(X, E) by the homomorphism induced from the
inclusion. Moreover, the map H(T;’),; (X,E) — HY(X, E) has a dense image.

b) If moreover
lim inf{®(x)'*(001og ®),(z); ®(z) > c} >0 (1)

holds for some € > 0, then the L* cohomology groups H&’fulog(b(X, E) are isomorphic to

H™ (X, E) for k> q if u is sufficiently large, and the map

lim Hyl hopo (X, E) = HY7Y(X, E)
I3

has a dense image. Here p runs through N.

That li_r>nH"’0(M,E ® [D]*) — H™°(M \ |D|, E) is dense in H™°(M \ |D|, E) is also contained in

"
the proof of Theorem 0.1.



The proof of Theorem 0.2 is based on a method of approximation which is a variant
of Hormander’s method in the spirit of [Oh-T].

By specializing Theorem 0.2, Theorem 0.1 is generalized as follows.

THEOREM 0.3. Let M be a weakly 1-complete manifold of dimensionn, let E — M be a
holomorphic vector bundle and let D be an effective divisor with compact support. Assume
that [D]||p| is semipositive and E|yp i is Nakano positive for some compact subset K of

M\ |D|. Then multiplication by a canonical section of [D] induce isomorphisms between
H™ (M, E®[D}*') and H"*(M, E®[D]*) (k > 1) for sufficiently large u. In particular

H*(M, Oy (Ky ® E® [D]*)) = H¥(|D|, 0p(Ky ® E @ [D]"))

s surjective for sufficiently large p and for all k. Moreover, if D is a pseudoconcave

divisor of order >1 , then
H""(M,E®[D]") = H"* (M \ |D|,E), k=1

hold for sufficiently large p and the set of meromorphic sections of Ky @ E with poles
along |D| is dense in H*(M \ |D|, Ox(Ky @ E)).

COROLLARY 0.4. Let M be a connected compact complex manifold. If there exist an
effective divisor D # 0 on M and a holomorphic line bundle B — M such that [D]||p| is
semipositive and B||p| is positive. Then M is a Moishezon manifold.

Corollary 0.1 was proved in [Oh-2] under a stronger assumption that [D] is semipositive
on M.

COROLLARY 0.5. Let M be a connected weakly 1-complete Kihler manifold, let (E, h)
be a Nakano semipositive vector bundle over M and let D(# 0) be a pseudoconcave divisor
on M of order >1 such that |D| is compact and the curvature form of h is Nakano positive
on M\ K for some compact set K C M \ |D|. Then H"*(M,E ® [D]*) =0 (k > 1) for
sufficiently large pu.

For the question arising from Ueda’s theory, the following is an answer.



THEOREM 0.6. Let S be a compact complex surface and let C' C S be a complex curve
such that deg([C]|C) > 0. Then, for any holomorphic vector bundle E — S such that

E|c is positive, there exists a positive number pg such that
H*(S, 05(Ks ® E® [C]*Y) = HYS, 0s(Ks ® E ® [C]"))
canonically if > po. In particular, the maps
H°(S,05(Ks ® E® [C]")) = H(C,0:(Ks ® E® [C]")) (k=0,1)
are surjective if > pg. If moreover the embeddinng C' — S is of finite type, then
H**(S,E® [C)") = H**(S\ C,E)) (k=1,2)

holds for sufficiently large p and the set of meromorphic sections of Kg @ E with poles
along C' is dense in H°(S\ C, O(Ks ® F)).

COROLLARY 0.7. Let S be a connected compact complex surface, let C C S be a smooth
complex curve of finite type and let B — S be a holomorphic line bundle such that B|c is
positive. Then B is big.

Dano Kim has shown an example of nef, big and non semipositive line bundle on a

nonsingular projective surface (cf. [Fn, Example 5.2]). See also [Ko-1] .

COROLLARY 0.8. A connected compact complex surface is projective algebraic if and

only if it contains a smooth curve of genus > 2 with semipositive normal bundle.

COROLLARY 0.9. Let S be a connected complex surface with a complex curve C C S
of finite type. Then, for any holomorphic line bundle B — S with deg (B|c) > 0, one can
find 1 € N and s, 81, 59, 83, 54, 55 € H(S, O(Ks@B®[C]")) such that (\,_, 53 1(0) € S\C
and (8o : 81 : Sy :83:84:85) embeds S\ C'\ ﬂi:o s;.1(0) into CP®.
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Speaker: Ryoichi Kobayashi (Nagoya University)
Title: Nevanlinna Theory and Measure Concentration Phenomenon

abstract: SEBZEIR LFOBEEMREDO TV VY IILVEE EIFTn L b, BRZ S RTD
REVFZZEEAND/NEEDAADFNDTNS . Z 5 WS FNTHT 2 WnHa T, R
MERFLICESEHDbNS. —7, BWRITTOREZERPMNIES 2 75 X~ Y ZRRIKATIE,
R EPBRFEAT 5. RAZNERFALOREITHNANTD D, BARINTHIE RS
DEoTVD. THDE 50V ERZ RO 20 5 MEIXERZR . RHEETIE, BERX
TCDFHRZEFIAN D/ DAL S MIEERBIRD, — RO SRk IEA DRI
OO EABINRE 75T 2ICOVWTIHENS. ZAUIHIERE & DL
FUTEDHETH 5.

Speaker: Nobuhiro Honda (Tokyo Institute of Technology)

Title: &2 LIt & R 1 D I = A 2 & —22[H]

Segre surfaces and minitwistor spaces with genus one

abstract: HCORRED 2 OIFFF RGN Y  OERMEIZ I =V 4 A2 -2/ KX
N3, TNSDOHEHHEIRD T X — R -2/ 3 KITER LA/ D, Einstein-Weyl
& Y XIEN 2 WM G EZ O Z e SR T WS, 10 FIEERNCHHE X
A BEER) tOHEHIET, LRl EHEER: 5 IOEF —ER 2R T ABROMER
DPALT 22 Z2mll, BE _EROEROI L2 I =V 4 AX—ZEHOEH VS,
AFETIE, 1 DI =Y A4 A& -2+t 7 Ll & FEER 2 4 KT 2eri oo
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4 R 72 B 17 S 7 w2 v, ST % Einstein-Wey 1 Z2[EA5 7 D 2 HI RO Z kR
D Zariski BEEEIC/ 5 Z 2 /RS, affll arXiv:2009.05242 12 %

Speaker: Naoto Yotsutani (Kagawa University)

Title: Global smoothings of normal crossing surfaces with triple points

abstract: Let X be a normal crossing compact complex surface with triple points. In
a differential geometrical way, we prove that there exists a family of smoothings of X
when X satisfies suitable conditions. Furthermore, we construct an explicit example of a
normal crossing variety with triple loci which admits a d-semistable degeneration. This

is a joint work with M. Doi based on his unpublished work.

Nov. 4

Speaker: Hajime Tsuji (Sophia University)

Title: Structure of the moduli space of metrized canonical models

abstract: In this talk I would like to present how to endow the complex structure and
algebraic structure on the moduli space of metrized canonical models and study the hy-
perbolicity of it.

Speaker: Eiji Inoue (The University of Tokyo)

Title: p-cscK metrics, pK-stability and a Lagrangian formalism

abstract: I originally started up a study on p-cscK metrics and pK-stability of polar-
ized manifolds motivated by the moment map picture on Kahler-Ricci solitons. In this
talk, after reviewing some backgrounds, I will introduce rather different new perspectives
on pu-cscK metrics and pK-stability. The starting point is a Lagrangian formalism on
Perelman’s W-entropy. It will lead us to a conjectural picture on optimal destabilization,
which is reminiscent of He, Dervan-Szekelyhidi, Hisamoto and Han-Li’s work on Chen-

Sun-Wang’s degeneration along Kahler-Ricci flow.

Speaker: Shinpei Baba (Osaka University)

Title: Intersection of Poincare holonomy varieties and Bers’ simultaneous uniformization
theorem.

abstract: Given a compact Riemann surface X, the space of holomorphic quadratic

differentials on X is a complex vector space. By the holonomy map for complex projec-
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tive structures on X, this vector space properly embeds onto a half-dimensional analytic
submanifold of the PSL(2, C)-character variety, the space of representations of the fun-
damental group of X into PSL(2, C).

Given two diffeomorphic Riemann surfaces structures, we have two such sub-manifolds
in the character variety, and in this talk, we discuss their intersection. In order to under-
stand the intersection, we utilize a cut-and-paste operation, called grafting, of projective

structures on Riemann surfaces.

Speaker: Takahiro Inayama (The University of Tokyo)

Title: From Hormander’s L?-estimates to positivity

abstract: In this talk, using a twisted version of Hérmander’s L?-estimates, we give new
characterizations of notions of positivity and partial positivity. By using these character-
izations, we discuss definitions of Nakano semi- positivity and uniform g-semi-positivity
for singular Hermitian metrics and show some applications. We also prove vanishing the-

orems, which generalize both Nakano type and Demailly-Nadel type vanishing theorems.

Nov. 5

Speaker: Junjiro Noguchi (The University of Tokyo)
Title: Bochner’s Tube Theorem and Kashiwara’s Local Version

abstract:
Fr. ZZBEEGHIC BT 2 IO MEIZ DWW T
(7774 )i c Z2HEAMN C ERIY
EWVWSUEHEREDH L. IO —ET AHEMO Y 7 A L TERE (tube domain) & I
N LHEESD 5. SR, THhEEZEFEL T, MR 2% -7 —FTbH5.

§1. WM R C R" 2= LEMIZ R &L LT “Tg := R+ R*(C C")” L&
RINZBEHZEHEBEE WS, RE2Tr D (E)HEEKE WS, ZZEE wy, ..., w, DIIHREL
f(w) = Zaezi Cow® DYHIHZFANR 2 251 w; = €%, z; = x; +iy; £BL L y; 1F7RAT
HEVDT () OFIHE L TUIEEIR TR = R+ iR 2D, fiX, ROMEco(R) &5
FIKE § 2 BHB Toor) TPORL, ZRDPCROBARBEIRTH 2 Z e AECHILNTND
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(Hartogs). THi%z, (y;) ICDOWTREBITROW—RDBERICHNR L 72 DX D Bochner
DEE (Steinn =2)TH 5.

THEOREM 0.10 (Bochner 1937/38, K. Stein (n = 2) 1937)). EfHKQ = R+iR" LO(E:
BEOIERIBIEUE, RO (77 74 V) 1ME co(R) BFEHEE L T 2 EHIH co(Q) = co(A) +iR”
¥ CEtTHERt S L5 (IEHINEL).

BiZ1 EH 0.10 Offi5EAHE 5 2 5.

RN Q (—f&I1E Cr EORIEREEIC 72 2) 2 & 2, WOBERIEHEEE (— log 6(p, Q)
ML ERM) 25,

§2. [BHD R" ZHRICY] > THIER B RLZHEMR PAIWC L TEREFHQ = R+iB %
Q=R+iPANREZ3.

BiZE 2 GREFEMOIERIEITHEEE L 1XR S . FloRERKR.

PROPOSITION 0.11. H2FHIH A CR? LFIKBCR? 2 2 % &, v(< oo, (ER) DR
STHAETEIE 7, 0 Q, — R2 +iB BEIEL T, Q, FIEHIFEKTS 5.

BCHEIEL RS AR EsIE, R EE, RS ERIREIER T2 (FEREk o E #E 1985)
DT, ERELARE T VIEEIRERL Ik 5.

§3. LAROHREFEE FE DL TEZ 2D HEDRBAMERTH 2. EMRHTNZ
BEA M OBEFRILX 2L 3. M OEERFICHOMES LOIEIB O M o Ex
BERDDIIMIZIHoTFEE ) A ZXNVEWTEZ S (BE OB, ThTHaThHsrZt
HIEHIBIEDIEERIC DWW TIE D 28 RIS L5 L 0O ROMETHR I NS (£
FEOERIEGH, SKK 1970). MXTFDZ 5 Lk, FEie Bz ANEZ 5.

LEMMA 0.12 (KB 1970, /M () 1972). 2 = (21,2)) € R (z; € R,2’ € R™Y),
yeR*& LT

Ay ={z = (21,2') e R": 0 < 1 < a,2’ =0}, B ={|ly|| < R}
WEBHEA A +iBZEUCHES Q CIEAIREEIX, RRZTEHA L 3 2 Rz EEHE
{(z)) eC":0<xy <e, ||| <exy, |lyl| <e}

g I NS, 222, >0k U DAICKS.
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BiR3 ZDe>02HkDR.

AL ZBUHREEV C{(z,2):0<2 <a, 2 eR"} 22D Q=V+iBZ&EZ5.
O0<7<1NLV,ZVNn{(r,2"):0<z < ||| <(1—7)R} DA, Z&TERK T
35,

Q= U (co(V;) +iTB). (2)

0<r<1

THEOREM 0.13. Q OFAIAE, Q 2 HIEFERY LTate.

AR, F1WCOWTceo(V,) +itBIE0+itBDEETHRE T 208ETH 3.
Reference:

J. Noguchi, A brief proof of Bochner’s tube theorem and Kashiwara’s local version, arXiev
2020.

Speaker: Toshiki Mabuchi (Osaka University)

Title: Variational Methods in Complex Geometry

abstract: The K-energy and the Ding energy play very important roles in the existence
problem of canonical Kahler metrics. For another problem in complex geometry, by
cooking up a suitable functional, we study the problem from a purely variational point of

view.
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