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We investigated shape of 4-dimensional spaces using partial differential equations which
were related to physics.

(1) Formulation of a Pontrjagin-Thom construction to describe the stable homotopy version
of the Seiberg-Witten invariant (Goint with Tian-Jun Li).

(2) Construction of a local coefficient version of the Seiberg-Witten monopole equation.
As an application Nobuhiro Nakamura obtained a restriction on the intersection form
of 4-dimensional smooth manifolds with local coefficients.

(3) Clarification and generalization for the mechanism of the localization of the index
of Dirac operators on symplectic manifolds to Bohr-Sommerfeld orbits (oint with
Takahiko Yoshida and Hajime Fujita.)

SR TEHA
(BREHAT - 1)
B [ e 2 =
2007 1, 900, 000 570, 000 2,470, 000
2008 FHE 1, 700, 000 510, 000 2,210, 000
2009 2, 500, 000 750, 000 3, 250, 000
2010 £ 2, 600, 000 180, 000 3, 380, 000
FHE
i & 8,700, 000 2,510, 000 11, 310, 000




RSB - M« o, STy
U R bR U (AR, T

1. WFFEBRAE 4O 5

2004~2006 4 O [F] UAFFE R4 O B 2E0F
TRIZBWT, Al =77 —2DKRIZE
THRUNTART T LOROEHIZ L
- T Seiberg-Witten Floer 75 F =R D iE
BAMESLICT T RN T, F—H & L
TIEARIE Fredholm 1EH 3 D % 4 5 Mkl 7
PR SNz, £, FEa Ly v REY 2
TAEBMEHRIEF HLELT, EV2T A%
M EoR2b9, 2 EJRZEMOBO ETY)
Wr % F 83 D Lk 7 Tk O PR A D3 R S
i,

2. WMEOBER

AWFTED BIE L 42 D1%, 7 — PO MR
WIS & L TARE b E—mlME D>
5DORRETH D, W D7 — DB ORI T
BAIFZA~DIGSHOTFIETIE, 52 DI E
WCIMZ CRIRIT — 2 2 EEILE 2, Th b
DT THBREZRE L., ROEENS 72 5
T—H R L, RBICEIRET — 212K
7 L72WMERAZ LY 9, AAFZE Tk, mlk
BT — X @, TOSOHBEZRE S
N HRAE S &2 ERKITIC W TR
HIRFG LT D il & R 5,

IO O OB OAF AL LTI,
WOFREMENREZ OND, H—IT, F'—v
HIEH O 4 RTT bR 1 ¥ —~D 5 O#iPH %
IRTF B2 &, E8 00, KIEHTE A S
ZRAAVREMEEINDZ EICL-T, &
ZeR D 4 R EARIE LT, REBD /AT
OBGZI > HHENHEKT S,

3. WHEDTTIE

(1) WFFEST A IR, AT e (2 K 5
#L b, GREMEEO/ME L OREM

LI K DM L LT BFRMEE DS & |

BEiT, BRHERH. BT, BATUR, R
B, CRBEOHKOR AR,

(2) 2007 FEEIIMFFEEE & MR T &
PR T =) (HEEA - ILEHB—, 70
s R, EEE ORE A, AR,
HEFIsE, Il —, HAME®. Ik, Ft
THA) ZBMELTZ, Y UL KRFED
Jongil-Park &, 2 Y #Z K5O Tian-Jun Li
K2k H L, WRIZBWTIHFEZEZ T
7=,

YIS PN IR G R O R ZE ] o
VaTABENRERLLIHRTH TN, £D
FEHE & 72 D RE IR ORI ONT, K

\BRRBFFEDOHERNH VD . Z D% YHFFED
RERU=A I bDERD, HHITE
H 2, BRI Z O K & odLFFZEIZ LY,
k=7 2 i & b OZERIRIZHT LT
Dirac AEHF DR LS 2 R L7,

(3) 2008 A 13 Y B A DR/ B AR — M IZ
Ev, FAlE LTEA—E, RKkEHRKICE
WTRBIZT —2 a vy [ — VMR
it 2 —) BMMrbh, EEMEE (4
RF) ORI OWFFER R & EICBhET 5
RN s &9 DR - e M T GE
HFE AR,

(1) 2009 FERE 1L Ty v Yy« 7Y —KRwyr
BEERAFZES | (HEGA - (i —. ISk,

R, GEEE )N 2, REET. R
riRiEEZ ., FIEB, ILHEB—, RBEE R,
FFFEEA, PG, BHPFSE, (LHEAE, %
FoL— FAER . IR IEZ) 23BRfE S 7,
MFTRAREZ DI MIT B LN R Y ¥ KZBITHAE
L. %2 Tian—Jun Li K & OIFEBFIEEZFT -
7=

(5) 2010 BT 7 T o # A A Ruberman % %
FREE UMNEEE D B L 0 Eie A « U —7
a7 ERELE,

(O) T H, HEEMEE AR EEE O
ELTCHEANE LTERA—RS— U RICHE
T 5B I F—NHKELOBEILKTIrbi,
JEOZEE O IO & HEiwmiiT o1,
el X o THEBLOMFEOTEMHALZ K0 |
STHYWTE~DT 4 — KRNy I E2HDH L
DHIBTH Tz, FEEE, BEIF—IEDO
EVTHIEHIEZRIT, EIF—DRETF
TR LA T RE 722 BEVE H o M (R % % B
L7223, ZAUZSHFIEDO O E S DS O Al EE
HERLRT D LR o7,

4. HWFIEEE

(D) EHEITERMEZ, #FEHZOWK & O HEFE
MR ZEITV, h—T7 AfEEZ H OZERRIC
%f LC Dirac HAEMFE D RIT LB G A 5t

L7=. ZME DK 2 OREER GIThhie

YHLEIMFIEIZ IV T, YuFSERRE I BN L 7=

e LT, FICRFED KAEr o—i i

N T LD,

O #AFE LT, "FES R D Riemann-Roch
. 4 % D Bohr-Sommerfeld #EE L
R 7 7 A N—ZHET 2 THRATR i
emann—Roch ] O¥Ffne: LT
WENDHZEERH L, ZHUui&ET7



FABIT DL O H D 5 DK
FHREEAL E IR SN D,

—ibE LT, BARDRICD T 7 A N —
ZH0 b — T ARMEIE N RATRIC BV
WS L7 B 52 5585612, RAT
{EMRRSLT B Z & am LTz,

O EDDIHE LT, F—T7 XERICH
% Guillemen-Sternberg ®&EF{bF4H
DORHFEA & 5 % 7=,

K7 7 A N—Dfl L U TEENHZ=
ZH O\ o R IE IS T B R/
Riemann—Roch $ % B3 L 7=,
MRS 2B & LT,
Verlinde AR DFRrER26 (Fitk 2 OFH
#im L SO FH) DO EDDOT T u—F
NEZHND,

(2) irH & Tian—Jun Li K& OLRBIZERICE
W, ZEARE B —Seiberg-Witten REE

2N

Pontrjagin-Thom #% % H v 7= &= {bkD

WREDED BTz,

)

)

LRRE U —B L OEETHRE b E—
EA LI AREED RFR RS, Ko
HERACDERKTTET NV E L THEYIT
HHZ ERRE T,

Pontrjagin-Thom#& A2 FIH T2 Z &1z
Lo T, 4 WICSARIEOEREFIZH T 5
Bauer DEAEFIAZ] DB 72 BIFE
BHEhH2 52 ENTET,

(3)Seiberg-Witten &/ R — /L FERKXOYLIE
& LCRAMREST & SV £/ A— A%
e L7z, ZHUZ L - T Seiberg—Witten #i
Fii D 3 FHELFE DY A D - T,

)

)

5.

HHIZE T, BE 5 AL BEOMAN
B LT, PR ESES L, GEAER
STRICAT O,

ISR & LTHBMEIC L > TR S
PREMERIC L Y | FEHERE 4 RonSk
(RO JR TR AT & 22 OB UTBE 3 258 L
WIBR 3G B 47z,

LR

(WFFEFRAE . WHIEo 3 M ONEHEIT 784 12
ES 7Y

(CMERE AR 3C)

@

GF 241F)

Fujita, Hajime;  Furuta, Mikio;
Yoshida, Takahiko Torus fibrations and
localization of index I-—polarization
and acyclic fibrations. J. Math. Sci.
Univ. Tokyo 17 (2010), no. 1, @i

Hayashi, Shuhei An extension of the
ergodic closing lemma. Ergodic Theory

Dynam. Systems 30 (2010), no. 3,
773--808. A

Hayashi, Shuhei Applications of Mane’ s
C2 connecting lemma. Proc. Amer. Math.
Soc. 138 (2010), no. 4, 1371--1385. #
Gkl

Tsuboi, Takashi On the group of real
analytic diffeomorphisms. Ann. Sci. Ec.

Norm. Super. (4) 42 (2009), no. 4,
601-——651. A
Tsuboi, Takashi On the wuniform

simplicity of diffeomorphism groups

Differential geometry, 43-—55, World
Sci. Publ., Hackensack, NJ, 2009. %%
Gkl

Ue, Masaaki The Fukumoto-Furuta and
the Ozsvath—-Szabo invariants for
spherical 3-manifolds. Algebraic
topology——old and new, 121--139,
Banach Center Publ., 85, Polish Acad

Sci. Inst. Math., Warsaw, 2009, Z 3t
H
Kawazumi, Nariya On the stable

cohomology algebra of extended mapping
class groups for surfaces. Groups of
diffeomorphisms, 383-—400, Adv. Stud.
Pure Math., 52, Math. Soc. Japan, Tokyo,
2008.  fEiA

Kawazumi, Nariya Twisted
Morita—Mumford classes on braid groups.
Groups, homotopy and configuration
spaces, 293—--306, Geom. Topol. Monogr.,
13, Geom. Topol. Publ., Coventry, 2008.

Akita, Toshiyuki; Kawazumi, Nariya
Integral Riemann—Roch formulae for
cyclic subgroups of mapping class
groups. Math. Proc. Cambridge Philos.
Soc. 144 (2008), no. 2, 411——421. #&

=i
[
Bene, Alex James; Kawazumi, Nariya;
Penner, R. C. Canonical extensions of

the Johnson homomorphisms to the
Torelli groupoid. Adv. Math. 221
(2009), no. 2, 627--659. &IHA

Kato, Tsuyoshi Deformations of real
rational dynamics in tropical geometry.
Geom. Funct. Anal. 19 (2009), no. 3,
883--901, 7t

Tsuboi, Takashi On the wuniform
perfectness of diffeomorphism groups.

Groups of diffeomorphisms, 505——524,
Adv. Stud. Pure Math., 52, Math. Soc

Japan, Tokyo, 2008. &Fif

Tsuboi, Takashi On the simplicity of
the group of contactomorphisms. Groups
of diffeomorphisms, 491-—-504, Adv




Stud. Pure Math., 52, Math. Soc. Japan,
Tokyo, 2008, ##if

Yokoyama, Tomoo; Tsuboi, Takashi
Codimension one minimal foliations and
the fundamental groups of leaves. Ann.
Inst. Fourier 58 (2008), no. 2,
723--731. HWHA

@ Kato, Tsuyoshi Growth of Casson
handles and transversality for ASD
moduli spaces. Geom. Topol. 12 (2008),
no. 3, 12656--1311. #H#HA

Furuta, Mikio; Kametani, Yukio; Matsue,
Hirofumi; Minami, Norihiko Homotopy
theoretical considerations of the
Bauer-Furuta stable homotopy
Seiberg-Witten invariants
Proceedings of the Nishida Fest
(Kinosaki 2003), 155—166, Geom. Topol.
Monogr., 10, Geom. Topol. Publ.,
Coventry, 2007. #FHiA

@ Furuta, Mikio; Kametani, Yukio; Minami,

Norihiko Nilpotency of the
Bauer-Furuta stable homotopy
Seiberg-Witten invariants
Proceedings of the Nishida Fest
(Kinosaki 2003), 147——154, Geom. Topol.
Monogr., 10, Geom. Topol. Publ.,
Coventry, 2007. A

Minami, Norihiko A possible hierarchy
of Morava  K-theories. Elliptic
cohomology, 255——264, London Math. Soc.
Lecture Note Ser., 342, Cambridge Univ.
Press, Cambridge, 2007. #FHiH
Hayashi, Shuhei Hyperbolicity,
heterodimensional cycles and Lyapunov
exponents for partially hyperbolic
dynamics. Bull. Braz. Math. Soc
(N.S.) 38 (2007), no. 2, 203—218. #t

AT
Tamaki, Dai On the El-term of the
gravity spectral sequence.

Proceedings of the Nishida Fest
(Kinosaki 2003), 347——-382, Geom. Topol.
Monogr., 10, Geom. Topol. Publ.,

Coventry, 2007. A

(Fa¥ER) Grafh)

O PR B "ZEREROMO RIFEEE" B ALK
PR AR, (20080925) . B
THERY

© Ml #@iE: TRk es h—7 ZAR” H
ABFEES MR - &.
(20100324). BEHERE:

® M. Furuta: “Torus fibration and
localization of Riemann—Roch number”
Gauge theory and Topology seminar.
(20081010). Harvard University

ity

@ & H B M “Pontrjagin—Thom
construction and nor—linear Fredholm
theories” Algebraic Topology:01d and
New—M. M. Postikov  Memorial, Poland
Conference, Stefan Banach
International Mathematical Center,.
(20070619). Bedlewo(FRK—7 > F)

(XEF) GF14h)

@D HH #%#HE: “Index Theorem 1”7 American
Mathematical Society, Providence, RI.
(2007)

6. WFFEHHAK

(1) A7 EE

WHE pRE (FURUTA MIKIO)
RS « RFPEFGEEERR 2 seR - Bz
WF9e& 5 50181459

(2) B 9e oy s

JnEE % (KATO TSUYOSHI)
THEBRE: - BREERFICR) - Hd%
WFeE %5« 20273427

(3) 1 HERF ST
BEFE & (TSUBOI SHUN)
WHRORS: « REFEBEBEERI AR - 2%
ge 8 %5 40114566
t 1ERA (UE MASAAKI)
FARK - BREEMFTEAR - B
e85 - 80134443
B #iZ  (MINAMI NORIHIKO)
Al BT RS - TR - #d%
W& 5 80166090
B 324 (KAMETANT YUKIO)
BEMEFEEAAF - BRT SR - HEHR
e« 70253581
M (& (HAYASHI SHUHEI)
HRKE « KEBCEEERATER - B
e E TR - 20247208
T 8% (KAWAZUMI NARIYA)
HRK « KEBCEBERA TR - B
a7 R 30214646
EA K (TAMAKI DAI)
TEMRE: « BREEER - Hidz
W& B 10252053

(4) WSt 14

158 fnZ (KIYONO KAZUHIKO)
HWRUOKS: « KREBUERR SR - Bh#
WFgeE 5« 40234398

BH  WEE (YOSHIDA TAKAHIKO)

R YN S =

Wroed2&=a 70451903

BEM % (FUJITA HAJIME)
EEBERE: - B - B
FgeE a5 © 50512159



FAHEH (NAKAMURA NOBUHIRO)

RS « REFEBEEA 22 - FTBh
4

WMoeE& S« 10512171



