&= C-19

FEMREMBIEHRARBREE
Rk 2 34 5 H 9 HEITE

HEES : 14401
MZRiER - ABHE B)
FFZTHEAR - 2007~2010
EEES: 19340008
MEFESL (F130)

RREEL (EX)
MERERSE

F13 =% (USUI SAMPEI)
KIRKZ - RERESHRER - Hi2
HEEES 90117002

WFIERCR OB (Fn30) -

BAXHERY DHEROHRE E TORM~DEHA

Theory of log mixed Hodge structures and its applications to geometry
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We proved a mixed version of SL(2)-orbit theorem. We constructed

mixed versions of Borel-Serre compactifications, spaces of SL(2)-orbits, and spaces of
nilpotent orbits, and obtained their fundamental diagram. Now the foundation of log mixed
Hodge theory is almost established. The relationship between these results and geometry
and physics, such as Hodge conjecture, mirror symmetry, etc., is gradually watched.

AR FE A
(BHEHAT - 1)
[ERES TN PSS & &t
2007 4F & 3, 000, 000 900, 000 3, 900, 000
2008 4 2, 800, 000 840, 000 3, 640, 000
2009 4 [ 2, 800, 000 840, 000 3, 640, 000
2010 4F 2, 800, 000 840, 000 3, 640, 000
FEE
&t 11, 400, 000 3, 420, 000 14, 820, 000
I er . HRET
Bt g D3R - H - BeE - e
F—U—F: Ry VHE TY2TA, BEMEER Y UE RAR SLQ)PUE, RAER

ML e b—b a8y My, B7E - YUSKE, FLUER, xrrET0

1. SRR YWD R

AW ERERTICRD Z & N TE TV,
IR & A & oL FERFZE T, Mumford &
D=V I — MXEB O BRI L D0
fa A Z) s a7 Meid—fik{k L.
Griffiths fEIKOREERERIC KL APHDIEKR E L
TR » RS Oy HEZE R 2 WL L 7=,
F7o. By UEEOSFEZER O Borel-Serre
a8y Mbe, SL@)Er R T Mele b
HRERR L. 2 DA OBRE R AR
R LT, (b ofERIT. [KEIMIC
FLL72AE LT 2009 4E 1 HICHSiz,)

2. WHEOHEHM
INETIIEMEG A8 L dh i <o
Calabi-YauZAk{K DHodget i D IR{L DEE T
B LB ENTE o=, g H
H O v D O 4R ZE M O B &
2L, TIHDEZERIERD 70 & F — X D Eik
TEAEE R RT L CENNATREIC A2 5 T,
ZDO XD IZEHEEDORIBRI 2B E E B XD
Z LT E DREA BRI GAOR R T — X
v Y avBEGEE S T, RSB - R
B A I NBIORENLGDEY 2T 4 EFR Y
UHEE O AR E . b A I TR



EIZ Lk, hETCTHETE o

ZERRZTEIILD,
BRI D X 5 R BIEENT 5,

(1) JRAM SL(Q2)#LEEHZ M > T, BAx

PR v UREED S FRER 2T 5,

2) IRERMBAR v DHEEDSFEZER N

BRFEZ &V v i D 4y FEZE

~M 9 G E LT, s Y = B 2Rk K

BT D,

(3) Green—Griffiths b FALTWE, (GF

FrR B HR) - (EBIZ XA ) Edadmissible

FY 2 2K E O & L T Dnormal

function®REMEEZRT, 1 EHD L =13

Brosnan—PearlsteiniEHH L CW\W 5, Zihvzx

SEED L EA~PLE LT,

(4) Green—Griffiths DERXALIZ 5 Hodge

THEEMIET D,

(5) —RFIhECH T ¥ - YUSRIKOEY

274D NT MEDLL ORI T )E

WBGZ T 5,

3. Mo ik

DEE, Fl, FEHS TRy D3 &
ek U, BFZE HEOMIZEE L 72 (D —-(3) D HF%E
DD, Tinid il U CoOsEEE O
L LTI, BEIEA— AN, HE
WIS THE > TEIF—2B<,

R BRI EE L7 ()= (B) T oW Ti, It
By DR . T EE) . T Ao
BE) . DBABEE) A0 EaEEE L s A2
2o

4. WFFEARR

Mg« BT HEE RO LFRFIEIZ LD |
RIEE AR CHEER O AL L, F O
R A B E L L CHIRR L7z,

VA AR e 25 YNV TN 3 R S hab
D EEVEMEREEIZBE 95D, Morrison®DfEEi%,
KR v PHEGROPSHTIR 2 E 3 & fam L
MEL 2D, ZORERE. ZOLHEDINHE -
FIHEORIZ S 5 eI X D /5w v Ot
EOREY 274 %o T, AL 5 ke
iV A A A A 2 = NGRS ISP S N )
ERAFEH LT,

RE AR CHEERORE L LT, RARE
M7 > URETE Oy FEZER ORERL & D ]
OISOV T, N - Hl - FH SRR
IeZ . WOBREE/FZ, RERSZEEK
SL(2) #E EB #FEH L1z, IREMRAL L -
= 37 Mu, IRE SL(2)-#LE D
Z2M. IBRA AR v RSO FEZER & %

NENMERR L, 26O REARKXE2G,

ZHIZE Y BAROEA R v CREED

JLHHEBENIZIE TE DR o7,

Fo FORBROKM~DIGHE LT, kO
WFFERCR 2 1572,

(1) R = ©2ARIR AR L T2,
(2) ZE¥T, BEBEALFR Yy VRINTEETHD
BAD., BRI L 530 BT LR LT,
(3) £ (2) DL 2D B D HiEHE 5 O
PAEL DFEHTIE 2 . TRA XA » PR IC K
0 S T2 RERA Lz,

INBERFAy U TREGEFELTSD L
BB T, FHEEKZ, Griffiths, Green,
Pearlstein, Brosnan, Kerr, Schnell & & #i
WMLAEWBNAE>TWnD, EDR)IZETD,
Brosnan—-Pearlstein—Schnell (% normal
function 3% ORENTIEZFEH LT
WTZ Y ZAVITINEE - il - DRSS
SL(2)-#LE EH & > TR 2RI 5
HDTHoT,

PSR « g - oI RIAFZE C. MRATRY
K & T — )V ARIR O BlEm 2 L LTz,

PRI - I ILEBFE TR Ry F =
REBV—IZBT D RPTRO R EGIZE
THEAREHEZFERA LT,

Frilix A, Ogus & DIL[FEMFIET, b—VU v
7 ZRRARICATBET D AT & ZERIRIC DN T
DRI 72 BER 2 5L L. R A b— A5
WATRET 2 5t o /R pT B B 72 & o FAR 72
FER AR LT,

ST OKREE BT,

FERF At | D IEFA BN R 1 138
FEHROfE LTERRTEDH LR LT,

FOEFEE I THR R SRTE O BISNMES
IZB% b ORI A 7 VB LTz,

Brieskorn M@ 2 Yk oA Bl 1 RF SIS R L
T, BAEBOHAEAXEZMSL L, MRKAT
TNYA T NERERRF A T NP =T DT
D DOMEAG R E RO T,

5. ERFERILHF
(WFFeRAE . IHIEo 8 e O IEH 12
ES )

(HEFERm ) (B 25 1)
(1) Kato, K., Nakayama, C. and Usui, S.,

Classifying spaces of degenerating

mixed Hodge structures, II: Spaces of
SL(2)-orbits, Kyoto J. Math.: Nagata
Memorial Issue., 51-1 (2011), 149-261.
HHAH

(2) Kato, K., Nakayama, C. and Usui, S.,

Classifying spaces of degenerating
mixed Hodge structures, III: Spaces of
nilpotent orbits, arXiv:1011.4353
(2010), 1-82. #aihH



(3) Kato, K., Nakayama, C. and Usui, S.
Neron models in log mixed Hodge theory
by weak fans, Proc. Japan Acad., Ser. A
86 (2010), 143-148. A HiA

(4) Kato, K., Nakavama, C. and Usui, S.
Moduli of log mixed Hodge structures, P
roc. Japan Acad., Ser. A 86 (2010), 107—
112. #EithH

(5) Kato, K., Nakavama, C. and Usui, S.
Log intermediate Jacobians, Proc. Japan
Acad., Ser. A 86 (2010), 73-78. ##iH
(6) Kato, K., Nakavama, C., and Usui, S.,
Classifying spaces of degenerating mixed

Hodge structures, I: Borel-Serre spaces,
Advanced Studies in Pure Math. 54 (2009),
187-222. &FiH

(7) Konno, K., On the fixed loci of the
canonical systems over normal surface
singularities, Asian J. of Math. 12-4
(2008), 449-464. AEFHA

(8) Usui, S., Generic Torelli theorem for

quintic—mirror family, Proc. Japan Acad.,
Ser. A 17-3 (2008), 143-146. #Hi

(9) Kato, K., Nakavama, C., and Usui, S.,
SL(2)-orbit theorem for degeneration of
mixed Hodge structure, J. Algebraic
Geometry 17-3 (2008), 401-479. ##Hi
(10) Kajiwara, T., Kato, K., and Nakayama,
C., Analytic log Picard varieties, Nagoya
Math. J., 191 (2008), 149-180. #ic

(11) Kajiwara, T. and Nakayama, C., Higher
direct images of local systems in log Betti
cohomology, J. Math. Sc. Univ. Tokyo, 15
(2008), 291-323. #HE

(12) Konno, K., On certain fibred rational
surfaces, Kodai Math. J., 31 (2008), 21—
37. BHAH

(13) Konno, K., The base components of the
dualizing sheaf of a curve on a surface
(with Margarida Mendes Lopes), Archiv der
Mathematik 90-5 (2008), 395-400. ZHi
(14) Konno, K., Minimal pencils on smooth
surfaces in P'3, Osaka Math. J. 45 (2008),
789-805. A HA

(15) Konno, K., On the cohomological cycle
of a normal surface singularity, RIMS
Kokyuroku Bessatsu 89 (2008), 143-151.
At

(16) Konno, K., Relations in the canonical
algebras on surfaces, Rend. Sem. Mat. Univ.
Padova 120 (2008), 227-261. #mif

(17) Konno, K., On the fixed loci of the
canonical systems over normal surface
singularities, Asian J. of Math. 12-4
(2008), 449-464. e

(18) Nakayama, C., A projection formula

for log smooth varieties in log etale
cohomology, Math. Z. 258 (2008), 915-924.
it

(19) Mori, S. and Prokhorov, Y., On Q—-conic
bundles, Publ. of RIMS 44-2 (2008), 315-
369. #HiA

(FRE] (Fh b2 1)

(1) Usui, S., Log mixed Hodge theory
and applications (joint work with K.
Kato and C. Nakayama), Log Hodge theory
and elliptic invariants, 2011, 2, 24,
IPMU, Kashiwa campus, The University of
Tokyo.

(2) Usui, S., Log mixed Hodge theory an
d applications (joint work with K. Kato
and C. Nakayama), JSPS-VAST Japan—-Vietn
am Bilateral Joint Projects, Topology o
f singularities and related topics, Jan.
6, 2011, Tohoku University (Miyagi).

(3) Fujiki, A., Geometric interpretation
of parameters of families of ASD
bihermtitian structures on hyperbolic
Inoue surfaces, Geometry of complex
manifolds IV, 2010.11.29, CIRM, Luminy
France.

(4) Usui, S., Moduli space of log mixed
Hodge structures and application to
construction of Neron models. II (joint
with K. Kato and C. Nakayama), Mini-
Workshop “Arithmetic Geometry and
Related Topics” , 2010, 7, 18, Kyoto
University.

(5) Usui, S., Neron models in log mixed
Hodge theory by weak fans (joint work with
K. Kato and C. Nakayama), Summer School and
Conference on Hodge Theory and Related
Topics, 2010, 7, 1, ICTP, Trieste, Italy
(6) S. Usui and K. Kato, Classifying spaces

of degenerating mixed Hodge structures I:
Spaces of nilpotent orbits; II: Spaces of
SL(2)-orbits (a joint work with C.
Nakayama), Hodge theory and algebraic
geometry: Occasion of the 60th birthday of
Sampei Usui, 20094E6H29H ~7H3H, mH
RFEPRHTAFFERT, 2009457 H 1 H ¥ 3.

(7) Nakayama, C., Relative rounding and
submersivity of log smooth maps (joint
work with Arthur Ogus), [A b#fF%E4E <,
2009 F£ 7 A 1 HFsE.

(8) Konno, K., Certain surface
singularities of general type, [A] EAF%E
£ 2009 4E 6 H 29 H R,

(9) Usui, S., Log Hodge theory and
threefolds

applications to Calabi—Yau



(with Kazuya Kato), 8th Oka Symposium,
June 7, 2009, Z&E&Z1KFE

(10) Usui, S., Generic Torelli Theorem for
quintic—morror family by log Hodge theory,
GEOMETRY OF SINGULARITIES AND MANIFOLDS—-—
KUSATSU 2008 ——, 2008 4~ 9 A 12 A, K
BTN T R, BRI,

(11) Konno, K., Chain-decompositions of
canonical cycles, GEOMETRY OF
SINGULARITIES AND MANIFOLDS--KUSATSU 2008
-=, 20084 9 H 12 A, BREIF—1TU X,
iR ST RE

(12) Usui, S., Moduli of polarized
logarithmic Hodge structures and period

maps (joint work K. Kato), Regulators and
Heights in Algebraic Geometry, April 16,
2008, Alberta, Canada.
(13) Usui, S., Log Hodge structure and a
geometric application, Hodge Theory,
April 8, 2008, Banff, Canada.
(14) HH =, Some geometric examples of
polarized log Hodge structures, Hodge ¥
ﬁ,ﬂk BHE A ORBEME PR r Y
getEL 0 2008 4E 3 A 11 H, HALZEBTK
?
(15) Ay B #i, Poisson deformations and
symplectic varieties, UK-Japan Winter
school, Algebraic and symplectic geometry
20084 1H8H, University of Warwick,
England.
(16) Ay B #i, Poisson deformations and
symplectic varieties, Algebraic geometry
and commutative algebra Tokyo 2007, 2 O
O07#12H14H, EiK%
(17) FEEFHET], A conjecture of Colliot-
Th’ el ene on zero—cycles over local fields,
G’ eom etrie arithm etique et vari’et’es
rationnelles, December 7,2007, CIRM,
Luminy, France
(18) A B #i, Poisson deformations and
symplectic varieties, Complex Geometry in
Osaka, 200 741 1H4H, KKKFEF
2B —.
(19) BEK BH, Anti-self-dual bihermitian
metrics on Inoue surfaces, Complex
Geometry in Osaka, 2007.11.3, KBERKZEH
2B —.
(20) FH =3, Images of log period maps:
Cases of varieties of general type and of
varieties with trivial canonical bundle
R TERE SRR & T F VR ORE & AT
%, 20074F9 H 10 H-12 H, JUNK.
(21) TR, ~ & FHLE & BCH AR
fil, mRITCAE L RRIR &~ 7 bR OREL
M2, 200 749H 1 1H, JUNKE
(22) A B #L, Poisson deformations and

symplectic varieties, REET VAT T A,
20074 8H8H, MIAKE

(23) 58 —72, Reducible curves on
surfaces, mRITGRESIRIE L X7 FVR,
2007 4E 7 H 3 H, RUHSREEERMEAT HFIEAT.
(24) Wl B #L, Birational geometry for
nilpotent orbits and Mukai flops, Modular
forms and Moduli spaces, 2 0 0 747 A
3 H, Saint—Petersburg, Russia.

(25) BEK BH, Compact non—Kaeler
threefolds with SL_2C-actions, #8354/
L BEER, 2007.6.29, BB HHSEE A
If .

(26) ZRESL, On Q-conic bundles,
Algebraic Analysis and Around, 2007 4F 6
H 28 A, B RFEE R HITET.

(27) Kajiwara, T. and Nakayama, C., Log
abelian varieties (joint work with Kazuya
Kato), p—adic method and its applications
in arithmetic geometry, 2007.6.12, H
KF.

(28) A ¥p—7=, RFulhm oA PRI B
T5H— %T, @ﬁ%_%@Téﬁﬁ%ﬁ
L hARmY—, 200746 A 9 A, HALFRLK
5

(29) FJEFH T, Surfaces over a p-adic
field with infinite torsion in the Chow
group of O-cycles, Algebraic K-theory and
its Applications, June 1, 2007, ICTP,
Trieste, Italy

(30) #RHE L, Recent progress in higher
dimensional algebraic geometry I, Clay
Research Conference, 20074E5 H 14 H, Clay
BETFERT.

(31) FJESH T, Surfaces over a p-adic
field with infinite torsion in the Chow
group of O—cycles, Geometry of holomorphic
and algebraic curves in complex algebraic
varieties, May 3, 2007, CRM, Montreal,
Canada.

(&) GE11F)
1) Kato, K. and Usui, S.,
spaces of degenerating polarized Hodge
structures, Ann. Math. Studies 169,
(2009),

Classifying

Princeton Univ. Press, 347 pages.

6. HFFTHEAR

(D) MFgez=E

FHH =3¢ (USUI SAMPEI)
KRR « REFEFBLERFEIERL - 7
WrgeEF5 90117002

(Z)Eﬁ7t/\?ﬁiﬁ
ANE%E Fotn (KATO KAZUYA)
R « KEEPZPZAERL - 2oz
WFgeE 25+ 90111450



CFpk 1 9FE~Fk2 149 H 1 H)

il fES7 (NAKAYAMA CHIKARA)
HR TR - KPPREL T 2R - Bh#
&%« 70272664

487 2% (KONNO KAZUHIRO)
KRIRKRF: - REBLEAIER - B
WFEE &S+ 10186869

% L (MORI SHIGEFUMI)
TRHEBR A« BOERARATEFSERT - %
W7E&%& S 00093328
(R 1 9 AEBE)

7EE Fw (SAITO SHUJI)

B KT « KFBEERR2A e - Hdz
FEEHE S 50153804
(FRpk 1 9 4 )

AT gk (NAMIKAWA YOSHINORT)
KIRKZF: « KEFEBLHREAGOR - %
WF7e %5 : 80228080
CER% 1 9 4FBE)

JEA B (FUJIKI AKIRA)

KK « KPR ELAHFSERL « iz
MHIEEEZ S 80027383

(CERE 1 94, WRE2 149 H 1 B ~¥hE
2 24

KE % (OHNO KOJI)
KKK TF: « KFBEHEFHIER - B
Fges&5 20252570

EXT ABF (SATAKE IKUO)

KRR - REBLE IR - Bh#
IEEF S 80243161
CERZ 1 9 4FFE)



