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Developing the theory of harmonic integrals for LC strata, | generalized
the injectivity theorem (an extension of Kodaira®s vanishing theorem) to the complex geometric
setting for varieties with LC singularities, thus solving the Fujino conjecture. | also solved the
abundance conjecture for minimal projective manifolds with vanishing second Chern class.
Furthermore, 1 studied the non-vanishing conjecture in the framework of the generalized minimal
model program and solved it for the nef anti-canonical bundles of three-dimensional varieties.
Additionally, I clarified a relation between the geometry of algebraic fiber spaces and the
positivity of relative (pluri-)anti-canonical bundles, aiming to establish structural theorems for
varieties whose anti-canonical divisor or tangent vector bundle satisfies certain positivity.
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{bZ 99 Fujino TARIIRARZIL TH - 7-. Ambro * Fujino IF{EA Hodge Hi&EZ FIVWT LC B 5%
#->TEY, Fujino TRREZMIT D Z & TIRG Hodge & OMFATAVMIE & U 5 8 7o Ze W FEra i
ZEIRTEDWREMEDN D B, VU LEOFRN D, LC RS 2 BTN 5 FIEOMET 1T R
T®H Y, Fujino TAH « LC Kr5E sl OB R MRATIIE DO HFFEITIEH ITHE IR 7E R TH 5.

TN H o AT RITIEER F O R EEMICREAT 2R TPETH Y, TAVE U A TRBPMR S
N e T VEEG b5k T 5. UK, TRV H U AP TR TR TH DN, I
THE TR L DLT IR TARD Z oI B TE 5 2 MBI TS, DLT JEsR PARITIE A dh ik &
Frf Sa o RICEOREES 2N 5. DLT LR PRI 58 ) 72585y B R I B ) FEIC
EONWTEY, FAMRMELFREZHA BB TFEORREICK 2F5/HHFTE5. —F
T, (@&RICD) FERETAUTKT LTI RRER I L A L7 <, RROR AT 5220 K
Thon. TNAFATHOLT SLETHE, FRERTR) BERTE 20727 7 A% /o0 %
TS RABHERRVETHD.

SRR R0 7 MV IEMEME 2 B O ARIRIE, 15D THIRZ2MEER -3, 2
ZIBRTDHZET, TAUE U RATROMTERIG: & R 8 2 AR OIS E B OMESLH HIFE
TED. ZhICEY, fwheET VG &1L DA CHEEE R AL S, ZERIRDEAR
MR EREZH SR D AR H D, ZOmNE, dbar—#85y HFEX « L2 JEEEH - Bergman
¥ - EEIEOMR 2R S, EMRZRROMEIEER 2 3 20783 CTh 5.

2. HEOBW

ABIFFE TIEAREL AT (RF S PO BT (2 BLA 5 - IEAF I 05 S 5 2 RS - AT DL 00
B D P ORESE A R, LC Rr R A MRHTHICHR 5 HIEA ML L, LC RFSLN & FEA iRk
ARz % BHHPEEEE (Kodaira OIHIRE D —kl) 2 RGN ZRI CHLT 5. ZOIGH



LLTC, WUNETNAVEGRICBIT D7 N X A TREE RIS, ERIGIEOILRBBE~ DI &
H52%. Fiz, DUEERTFOHANY MVRDBIEELEZ S OSREOMEEHZ LT 5. £ 0
T, dbar—53 SR - L2 fESRIEH « Bergman £% « B & OB AMAT - ROTFOH G
ERESED.

3. DS

ABFFETIE, BT - BT - R E DRI DB OS2 LEL T 5. £
DIz, BESEOMRESSCE I F—IZBML, FRIESCHIERER 21T 5 2 & CHFZE 2 HE
LiED T, AIFROBESEIL A YRT7 7 0 A TIERIHFE S LTV D, 2022 41X Mihai
Paun & Thomas Peternell ZZ AZE L LT KA YDA v M RZFEICEMKEL, HFEAIZ
g HZ L TR EDTZ. NS uA MRFDA L /N—Th 5 Patrick Graf, Xiaojun Wu,
Philipp Neumann & biif ULWFZEAEDZ. F/o, F—u v ICEMMET 2FEZTEN L,
[E 44T O FOMHRUVE BIEMAYIC T o7z, 51T, #HHOMEE 52 THEWZEAIE
REZRFR D 51 EZT L, M COEBCEMHE O OBRICIERa A v P &THE, WF%E
([T Lz, AT OFZEESOBRICH I L, BRI &R L-.
< BT A RS - RET - R X0 — (2021 )
< GBS [E AREK - BT - R X — (2022 )

U—2ra v SEREEGRIZIT DEN L EDJE) (2023 FREE)
< B9 A ARE - RET - R X0 — (2023 )

4. BRFERR

AFFED R FIILL FO ZHBIZ K TE S, HEBNCHFFERRR 2 T 5.

(1) LC Hp5& iz Fro SRR 2 AR ER OHF%E

(2) TR H AT LUl S IR T AR O IE

(3) DUREHEIR 70827 NIV IEAENE & Ff D AR IR O & OWF 9L
(1) LCHRRZ R OEIREKITHT D BEHEER O

Kodaira (%, IEfEZ2MisRZFrOEMAUTT L, @ika BT r P —HOMERE L L Lz,
Kodaira OHBUERRIT, BEREIZRKEER LV D 7210 T <, BUET S —BRILISH D3 A BT
RENTWD., TORGEEL (LI Kollar OEFPEEH L )| X-Viehweg DOHEEHTH
%. Kollar ®BLHMEFER (JI| X -Viehweg DIHIER) 1X, Kodaira DOIHIRERRD Z 4L 1L IEME
PE~D (KLT K i) — L TH 5.

AW TIL, BEHRBTHIZRFRE T LC Fri S A FF DL AR IRk 2 B MEE PR (Kodaira DY
BEBDO—#Ab) Z#eSr L7=. Z#uif Mario Chan(Pusan National University) * Young—Jun
Choi (Pusan National University) & OILEIFETHD. L Fujino FHEOMERIZIHEY T 5
MRETHD.

Fujino FARBEMKIZF 4 X 0 $» ARGIZ Cao—Paun |2 L VFEH SNT228, Fox OFIEIIAREN
(TR, LCHEICKIT 2FFIEMmARIRSEL O TH D, ORI D BMIERAZZAED
SRR E B C YR CTE /2. BRI 72 EETEEPIE Ambro » Fujino 12X VIRE4E Hodge
g2 O CRE S TR Y, AWFEIZ K VIRE Hodge & oD FMRATHY 22401 1 0 BR A 73 9145
Ihbd.



EDHIT, AR TIEZ OHEGHEEIZ 22237 e Kaehler ZERAICK U CREF L7228, =2
DR % IERIMY 72 Kaehler ZAEA~S ML L72.  ERIMZEAIL Stein ZERA~DEAH 72 1E
ISt 2 FEo7-, = O—ffkid Kaehler ZZH D GRILHFFT) BRBE~OILRERIRTE 5. =
DETER~OILRIE,  REGRMTHC ERMTAIC O TARTH Y, Fkx ZISHBIHIRET
& %. Fujino TARIE, 1HLARRRLARE, FAASHERCROICHIZE LT 72 & 72 PARIEAS,  BRCORURIC
LV RDN LB TR TE 7.

(2) TN ATHRB L O—BL S N2 FEHR T RO

Calabi-Yau B D LAEE D3RR 7 [KF (strictly nef divisors) ZAFEL7T-. R L LT, R~
ERIEDZE L 72D 4 IRTED Calabi-Yau B D ZARIRIZK LT, Serrano TAEI L OVE T8 %
Rk LTz, HRIZ, 4RITCDONAN—0r—TF —=ZRIR (BRI TV 7 T o 7 ZRRMR) ITxF L T,
RO TEE R L. 2T Haidong Liu(Sun Yat-sen University) & OILFEFZETH 5.

Z OWFEOEWEITIR R 7 K112 %F9 5 Serrano 748 « BEME TR - 7N X A THE - — AL
SNTZIEER TREIZE SN TWD. ZOREIIE 2 DOEBFIZ T NS, 1 DHOERETIT,
Serrano TA8% LC xHZxt L C—f{b L7 TERML L, FEMEETROIE D T Ch/eT /L EE
mAFMA LN B 8Lt T 5. 2 OBBIIABEERMREH S TH D, 2 oHDBERETIT,
1 b b RIEARE DM TR @ Bedford-Taylor f&ds K ON&IRT Lo hd Siu 3% AWT,
s 7 Rt U CIERIGIWT 2 AR LRI P AR A GE 3 5. 2 BRI IE R TR 7255y T
&Y, Lazic-Peternell OIEWHIR TARNZ 33 5 JeATIISE A S B /R EI A 7=,

F77, —IbEN TR NET VR (the generalized Minimal Model Program) @b = —
TOIFMERTELHELE. TOMEL LT, 37 ERERE RO 3RITLOSEERITK LT
B TR TE . Z2UET. Peternell (Bayreuth K%2) V. Lazic(Saarland X%) -
N. Tsakanikas(EPFL) * Z. Xie (Lorraine K%%) & OI:FENFFETH 5.

FAZHEFRIZ 6 LCT N H v AFARITROT L7 W STHIR P AR O B 3 185 © & 2 AU BRIE <,
EHRICRMTANRBESN S D Z LRSS, EHOBRT, 37 KIEERE RO SERRIC
KT DNFROER LT LT, ZHITHT RS ThH Y 5B ORBENHIFTE L.

SHIT. RTRERT MR EFFORELREDT N X AFRBMIE L. ZORRE L
T, T =— VPR DN SRR LT AN AT AR AR L, Titaka H
DT 7 A N—DEE Z W BT R EEIEDOSRMETRE L7, THuE M Iwai CRERR) & 3k
e CH 5. ZOH T = —FHOELMIE Mivacka—Yau D REXEZ AN T—bEnsZ &
DR SND. TAUT U ATREBIRTE DR 7 7 A% RO 7o s CHlBRZ 5| < R 72
Llbhs.

(3) RIBHERFLBY MVKBIEENZ R OSREOEE O

XY MVHOFFR LI — FEFRICKTT D Nakano EAEPEOHGRAZMIE L=, Zhix T.
Inayama CRORERRLK) & O LFEINFFETH D, BARRIIZIE, Zariski BAEA ETOW LRl %
7z Nakano IEfEMED EFH A 52, ZOEFRND dbar-y HTRXOMO K BFHEAE 55
TERGEHI LTz, E7o, RESRMORE CTBLN DIEBRE AT A V2 Nakano IEfEMEDEFR A
72T 72D DT AR 72 - 2 G- 2 T2

F7z, IEZEMID Calabi-Yau BIDZARIKIZ 72 5 (T EBSH 258 L, TORAHED 7 7 A /13—
O HORREE~OIER Z R~ R e L TRZEM & 7 7 A /3—0 Kodaira IRt DBRE 5%,
Hacon-Mckernan FAR% & T < D ORELE M ORIEN RPTEE S OMEE NS Z L 2R L
7=.



oI, BT 7 A S—Z2HITKT L CER S ALDHR 72 (S ) RAERER T X OV DJIEE:
JEOIEAEMEZBFZE LT, AU Ejiri CRIRANE KR « Twai (KROK) & OILFRBIETH 5.

L LT, (a) MXARBAEREROWEINZRLERES, (b) NEBREDH 5 FONFHM,
(c) REBYT 7 A N—2ER ORI, O ORGSR o7z, FERT 722 SAREHER O IEfE
PEDS, NEERJE DM A I LT, BT PHRBEICE B L 5 XD A=A LR bino TET.
Z 2 CHIE SN D MRITAY e JRES4E A 1L, non—ample locus * stable base locus * non—nef
locus * FFRFFED Lelong 22D level set TH Y, HDHEOIEHM L I TBAEA)FHME « Hermite
FOFHME « = F — VM2 BT 5.

Kollar-Miyaoka-Mori (Z JAUIFHE A 7 SOBEAE SR T BB I IEAR D 372, T4F, Deng 12X,
Z OFERIX non—ample locus ZHWT—{b 7=, Fx D non—ample locus (2% 5 RHEIX
Deng DFEFRD LC FES~D—bE 52 5. Z OWF4EIE Ambro + Cao * Horing * Deng * Druel -+
Kollar-Miyaoka-Mori ©IZ & 2O AR XIT 5 R e B 2 32t~ 5. FER Cl3ESE
(2% 2 ARE 72 IEAE MR SR AT 72 B E O BIER M ME o 5. IR AT Viehweg
DIFIEMEMEZR ETERL SN D —FH T, HEHEMATHIZRIEMMIE Bergman 0% EATRHAIBE R
EoENbEND. T b & LR 2 o CNEGE O IEfENE O BERR ~ OB R E > 7.



11 11 3 3

S. Matsumura 9

Injectivity theorems with multiplier ideal sheaves for higher direct images under Kaehler 2022

morphisms

Algebraic Geometry 122--158
DOI

S. Ejiri, M. lwai, S. Matsumura 32

On asymptotic base loci of relative anti-canonical divisors of algebraic fiber spaces 2023

Journal of Algebraic Geometry 477--517
DOI

H. Liu, S. Matsumura 387

Strictly nef divisors on K-trivial fourfolds 2023

Mathematische Annalen 985--1008
DOI

G. Hosono, M. lwai, S. Matsumura 21

On projective manifolds with pseudo-effective tangent bundle 2021

Journal of the Institute of Mathematics of Jussieu 1801--1830

DOl
10.1017/S1474748020000754




0. Fujino, S. Matsumura

Injectivity theorem for pseudo-effective line bundles and its applications 2021

Transactions of the American Mathematical Society, Series B 849--884
DOI

S. Matsumura 144

On projective manifolds with semi-positive holomorphic sectional curvature 2022

American Journal of Mathematics T47--777
DOI

F. Campana, J. Cao, S. Matsumura 8

Projective kit pairs with nef anti-canonical divisor 2021

Algebraic Geometry 430--464
DOI

S. Matsumura 31

Open problems on structure of positively curved projective varieties 2022

Annales de la Faculte des Sciences de Toulouse 1011--1029

DOl




S. Matsumura 16

On the image of MRC fibrations of projective manifolds with semi-positive holomorphic sectional 2020

curvature

Pure and Applied Mathematics Quarterly 1443--1463
DOl

V. Lazic, S. Matsumura, T. Peternell, N. Tsakanikas, Z. Xie 28

The Nonvanishing Problem for varieties with nef anticanonical bundle 2023

Documenta Mathematica 1393--1440
DOl

10.4171/DM/936

Matsumura Shin-ichi 7

On the minimal model program for projective varieties with pseudo-effective tangent sheaf 2023

Epijournal de Geometrie Algebrique

DOl
10.46298/EP1GA.2023.10337

31 30 21

S. Matsumura

Abundance theorem for minimal compact Kaehler manifolds with vanishing second Chern class

Oberseminar, University of Bayreuth

2022




S. Matsumura

Positivity of direct images and applications to algebraic fiber spaces

The Postech Conference 2022 on Complex Analytic Geometry

2022

S. Matsumura

Geometry of holomorphic sectional curvature

Oberseminar, University of Bayreuth,

2023

S. Matsumura

Geometry of holomorphic sectional curvature I

Seminar on Complex Geometry, Pusan National University

2023

S. Matsumura

Geometry of holomorphic sectional curvature 11

Seminar on Complex Geometry, Pusan National University

2023




S. Matsumura

The nonvanishing problem for varieties with nef anticanonical bundle

Korea-Japan Conference in Algebraic Geometry, IBS center

2023

S. Matsumura

The Nonvanishing problem for varieties with nef anticanonical bundle

Workshop on Complex Analysis and Geometry, University of Essen

2022

S. Matsumura

On asymptotic base loci of relative anti-canonical divisors of algebraic fiber spaces

Grauert Theory and Recent Complex Geometry

2021

S. Matsumura

Structure theorem for projective klt pairs with nef anti-canonical divisor

Analysis of Monge-Ampere, a tribute to Ahmed Zeriahi

2021




S. Matsumura

On projective manifolds with pseudo-effective tangent bundle

The Conference on Complex Geometric Analysis;in honor of Kang-Tae Kim"s 65th birthday

2021

S. Matsumura

On projective manifolds with pseudo-effective tangent bundle

Subvarieties and foliations of complex projective varieties

2021

S. Matsumura

2021

S. Matsumura

On projective manifolds with non-negative holomorphic sectional curvature

2021




S. Matsumura

KLT

Higher- dimensional algebraic varieties;in honor of Professor Shigefumi Mori’ s 70th birthday

2021

S. Matsumura

Structure theorem for projective klt pairs with nef anti-canonical divisor

2021

2021

S. Matsumura

Strictly nef divisors on K-trivial fourfolds

2021

2021

S. Matsumura

Projective kIt pairs with nef anti-canonical divisor and rational curves

Complex Algebraic Geometry and Complex Analysis (Bochum-Essen-Koln-Wuppertal)

2020




S. Matsumura

On projective manifolds with pseudo-effective tangent bundle

Complex Geometry Seminar

2020

S. Matsumura

On asymptotic base loci of relative anti-canonical divisors of algebraic fiber spaces

Grauert theory and recent complex geometry

2020

S. Matsumura

2020

S. Matsumura

Hacon-McKernan®s problem on rational connectedness

26

2020




S. Matsumura

On projective manifolds with pseudo-effective tangent bundle

2020

S. Matsumura

On projective manifolds with semi-positive holomorphic sectional curvature

The 7th Workshop on Complex Geometry and Lie Groups

2023

S. Matsumura

The Nonvanishing problem for varieties with nef anticanonical bundle

Seminar of Complex Geometry, Chinese Academy of Sciences

2023

S. Matsumura

The Nonvanishing problem for varieties with nef anticanonical bundle

Seminar of Complex Geometry, Wuhan University

2023




S. Matsumura

The Nonvanishing problem for varieties with nef anticanonical bundle

Algebraic Geometry Symposium

2024

S. Matsumura

Abundance theorem for minimal projective varieties with vanishing Chern class of Miyaoka-type

One-day workshop on Algebraic and Complex Geometry

2024

S. Matsumura

An injectivity theorem on snc compact Kaehler spaces

Workshop on Complex Geometry

2024

S. Matsumura

Compact Kaehler 3-folds with nef anti-canonical bundle

2023




S. Matsumura

The Nonvanishing problem for varieties with nef anticanonical bundle

2023

S. Matsumura

The Nonvanishing problem for varieties with nef anticanonical bundle

2023

Mathematisches Institut Professor

(Mihai Paun)




(Peternell Thomas)

Mathematisches Institut Professor

19

2024

2024

18

2023

2023

Universitat Bayreuth

Universitat des Saarlandes

Sun Yat-sen University

Chinese Academy of Sciences

Ecole Polytechnique Federal

Institut Elie Cartan de
Lorraine

Universite Cote d Azur




