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We constructed moduli spaces of stable parabolic connections with regular
singular points of fixed spectral type as nonsingular symplectic algebraic manifolds with M. Inaba
and we also obtained the dimension formula of moduli spaces by multiplicities of eigenvalues of
residue matrix at each singular point. We also showed the Painleve property of the corresponding
iso-monodromic deformation equation.

With S. Szabo, we developed apparent singularity theory for singular connections and Higgs bundle
and developed a method to describe the detailed structure of the moduli spaces. In collaboration
with A. Komyo, we give a detailed description of the moduli space of connections of rank 2 and with
5 regular singular points on the projection line. We are studying to establish the geometric
Langlands correspondence as Fourier-Mukai transformation using detailed description of this moduli
space.

BNR



¢ X C—19, F-19—1, Z—19, CK—19 (dm)

1. WHEBHAR S MO 5

RN T =2 FRAREBWWVEEZ L - 72
Sy ITFERGR - AR DO AT D B SRR
FOMER X O ERR S & S OO
EVaTAERBIRY =< s BNV B
KIS OBEIX, Fbs - AR - TR L o TR
BN S, £/ R 2 —REE
BT & o TH DI D0 HRER D &1
Ny o EOFERNE LT,

I BHIT, O Higgs KDE Y =7 A 28
O PR X HRE S . Zha itk
LHEE LT, AREBEMTPRITHE— DN
TERY 72 HIE DRSNS ST,

Flo, BTFHIT 7T 2 ARG DBLEDNG |

B o IR D E Y 2 T A 2R O & D 3
LWEEAT S BBk 2 72 T 3B, Frank
Loray, Carlos Simpson, 252 X 5D
BV a TS ERNES OFEHOT ST VT
VT 7 AT L= a O E O
WEINTND, Flo, BEFaREr I
B BB LR OB & 227 ol
FOEMFOREGRLME STV,

2. WHEOHEM

Fady « 20 « 258 512 X o TR L2210
R R & AU 7o AR AR B D 22 E o B0
227 Higgs WDE Y = 7 A 22 [ O % 260
T 2 FE2 B E 35, ZDDl, £
TaTAZERIZENTORRESBLIOFED
Mt RN K 2 B R A8 A5 T K
0, BV 27 A 2EMOMAFR G ZH S
MZT B, F£72, Higgs RO AT L
DT & ORFHEAZH S NI D, KIS, B
Befgi ol Higgs WIZF DR~ 7 SV
KIEEEDZLICLDEY 2T 4 22D
BN T TS5 aT T T L— g
VEBETALE, RN ORRSEIS
SHBRHRIIVELNDBERYL, F/7T7 0T
2T T AT L — 3 ThIAENDMN
LR, TDODT AT b—3 g Dk
EEENT L, & OREMEZ —EIZFER L,
W FHT 77 o A FPHEOEREB L)
AE~OE#D L35, I5i, Efadk
TErY—LE/ N I —RELEOER~
DICHZRS,

3. WDk

Befgio Higgs (RODE Y = T A 22 2 AR E% ]
FENCHERL., fENT T DT, o e mon]
RO TFIEICEL D L 0KEE R
TE D, AT ofeE SR, AT hr
HERR O PRFR . A EFF R ORI OB
AREW R E AW REE R RO E s
1Tolee BREN, 772 A, ~NUHY—,
BB, KE., A2 R EOFEE & e
O, FIBEWMBEN T S a—F 2O T
BRI W2 S BAF R A D 7,

Fim. BMFRNT 7T AR OHERED 2%
77— = - AR ORE ORI DOV THE
TREMED D,

4. WFIEALE

LR 27 SEREEIC BT, ZERE L Szabo I3,
W BLpEeE s L OV Higgs BRISHKT9 2 B id O %F
BEAHEGABIR L, TV 274 ZE/OFEMR
WIE ARl 3 2 L2 Lz, Z OBERIL,
Higgs HDEGAIZ, Higgs HET RMLERD
FEFEFRNGIROMDOEY 2T A 2= L&, A
7 MoV &2 O EOF AT O %o [FEE
TdH EVH Beauville-Narashimhan—-Ramanan
DOHEHIC K - TEBICHHTE D Z LR
Sz, ZOREERNG, FrEPEER L OV Higes
WOEY =7 A Z2MIE, AREHRR R ih
HOTa—T v TDOHOEe L~ MR &
HMEETHDENRELSHICHRIITE, AIESR
DIEEL 57 Bl O R B S/ 72 3 & S 1
DENHEKDL, £, TV 2T A E/MND,
E L MBTEA~DOGZIE, mIRT — VR
WHESRE L CHLEBTE DN, TOBRERT
TOENBMEL 2D, F72, A7 bt
DOEMFZOBEEMEZRFTE O RER
HERThoTo. FFZ, AT MVEIERIE O R
FLSRYE & AN E R RS O Bl O BIfRICE
HC&7z. H28 L, 5 AICENEEXR
FCEBEMIZE4E S TFlat connections, Higgs
bundles and Painleve equations] (28T,
B Higgs R & i DEY 2 T A 22
ozl oy = FRAITHOWT 2 [
D i % 1T > 7=, Ecole Polytechnique
@ C. Sabbah, Manheim @ C. Hertling, [E 7
BERFD C-S. Lin LEHOET 2T 1%
MIZ oW Cikam L7c, £, wE ST
(KIAS) 815 TKIAS Workshop onHiggs
bundles and related topics] (ZFEEE X U[A]
BOT—<IZ2oWT, 3 [BOEGH#EEZIT-
7=. £72, KkAUVU—F 2 FKFDO R A
Wentworth, v H R —)V[ENLKFED G
Wilkin, KIAS @ J. Park &€= 7 A ZZ/M D
L0, V2 T4 %M ED « FEICTON
Tatim L7z, 7 AT, KRETHME Sz 2016
AMS von Neumann Symposium [ZIEBEE i, 3
R AT o 7o, EMEEF OFWOLER M. Liu
O L&, MAHNE X EERoE Y
2 74 ZZHOBARICOWTHER LTz, 8 AIT,
[E]37. Singapore RFOAFFESIZHEIN,
WIREHZ1T o 72, 12 A KF¥ETiThh
- E B FE4E S Algebraic Geometry and
Integrable Systems, Kobe 2016 T :# i
Z4TVvy, C. Simpson, F. Loray, R. Donagi
EEY 2 T A B OKMYE, RIFHT T
T ARV Tagam L7z, 2017 42 3 J
2, A2 R« Ly XA D Tata WFFEFTICIETE
S, fHEEREZITY, 2 HIRER, 1. Biswas
ECHHRDE Y 2 T A ZEH ORI DV Tk
L7z,

KR 294134 A2 7 Z 2 AD Luminy @ CIRM



CARMEERR S Z SO DEY 25 A 2
U OW TR L7z, 728 HiZid, ~NU D
ENS DY) PR SERT CHEfE & Higgs RDEY
2 T A ZEMOKMEE LT = FRERAIC
DWW L, WESE &7 — VR & O/
fraigim Lz, £70. 20k, LU XRFED
Frank Loray #Z&Gf L. 0l Afife & R L &
Lo 2 OREER EOEREOE ) K
SIRGFAENPLELNDR{LT V=R
5. Dubrovin—Kapaev OFINESN D Z LIT
DU TR L. Dubrovin—Kapev O D 2&(a %
7R Ek A2 E2 L=, H304E 1 HIZ, A~ K »
LA D Tata WFZEETZHRG L, ARE
I —T., Bl Higgs HKOEY o7 A 28
MO R ORI X 2 BRI FERRICS
WTCEEmAZ{T> T2, /> H U —Budapest dD
S. Szabo Z T KZAIZFHTE L BT ORFE S
DR SLDOPEZIT -T2, L 30 FEHITIEsE
BAE B LW,

RECHAR O R Bl Higgs D E

Vo T A B OB S O T
X, fts & FECROK R 2572, kR
RDAXY MAIZEE LIz L & D, BER
MRt DE Y 2 T A ZEM %, IERFR Y T
7T v 7B L LTHERR L. £ DT
AR EEFESTB T 2 BEATH OB A E
ODEEECTERERLE, £/, ZoHEICT
J Fa S —{REERICET 2 M o
g2y g e thE R Lz, Zhb0
ERIEL. BAEFED 2018 FEICHE
776
MFEREB L ONHIC L > T, HEERE
DOFEEL 2 . 5 ROMER R RO OE
Va A EMOFEMRRREN RSN, Zh
WZOWNWTIE, BB S 2018 LIRS
WX EN D TETH D,
ZDEY 2T A ZEOFMR R 2 W T,
BOIFET 7T v At w7 — 1 = - [
T L L CHEATDHEWVIHFENEA T
Do

5. ERRERLEF
(WFgEfFeE . WIZesr 88 K OSBRI
=Y

GdEEEsmsa) (Bt 2 1)

(D Michi-aki Inaba, Masa—-Hiko Saito,
Moduli of regular singular parabolic
connections with given spectral type
on smooth projective curves, Journal
of Math. Soc. of Japan, &#eA Y, 70
No. 3, (2018) 879--894,
DOI:10. 2969/ jmsj/76597659.

@ Arata Komyo, Masa—Hiko Saito
Explicit description of jumping
phenomena on moduli spaces of
parabolic connections and Hilbert
schemes of points on surfaces,
accepted in Kyoto Journal of

Mathematics, arXiv:1611.00971.

(FaFE) Gt 16 1)

D M. -H. SAITO, Explicit geometric
structures of moduli spaces of
parabolic connections and parabolic
Higgs bundles over a curve, Algebraic
Geometry Seminar, Tata Institute of
Fundamental Research, Mumbai, India,
2018. 1. 5.

@ M. -H. Saito, Geometry of moduli spaces
of connections and Higgs bundles over
curves and Integrable Systems
(September 15, 2017), Geometry of
moduli spaces and integrable systems,
Gakushuin University, September 15 -
16, 2017.

@ M. -H. Saito, Moduli spaces of
connections and Higgs bundles over
curves and Geometric Theory of
equations of Painleve type, (August 17,
2017), Workshop ~ Exceptional and
ubiquitous Painlevé equations for
Physics”, Laboratoire de Physique
Théorique, Ecole Normale Supérieure,
Paris, France, August 16 — 18, 2017

@ M. -H. Saito, Geometry of moduli space
of parabolic connections with
irregular singularities on curves
(April 11, 2017), Hodge Theory, Stokes
Phenomenon and Applications, CIRM,
Luminy, France, April 10 - 14, 2017

® M. -H. Saito, Geometry of moduli spaces
of parabolic connections and Higgs
bundles and their relation to
Integrable Systems, (March 29, 2017),
Complex Analytic Geometry, Tata
Institute of Fundamental Research,
Mumbai, March 27 - 31, 2017

® 7ERE oz, TU—<1 - bl b3t
IR D[ b T = By R
AHFE R PP B ER T am ¥ 7 L,
20174F 1 A 27 H, bl R BE.

@ M.-H. Saito, Moduli spaces of
connections and Higgs bundles:
Algebraic geometry and differential
equations of Painlevé type, (December
7, 2016), Algebraic Geometry and
Integrable Systems, Kobe 2016, Kobe
University, December 5 — 9, 2016.

M. -H. Saito, An explicit geometry of
moduli spaces of Higgs bundles and
Singular connections on a smooth curve
and differential equations of
Painlevé types, (August 12, 2016),
Geometry, Topology and Dynamics of
Moduli Spaces, National University of
Singapore, August 1 — 19, 2016.

©® M. -H. Saito, An Explicit Geometry of
Moduli Spaces of Higgs Bundles and



Singular Connections on a Smooth Curve
and Differential Equations of
Painlevé Types , (July 7, 2016), 2016
AMS von Neumann Symposium, Hilton
Charlotte University Place Hotel, NC
USA, July 4 — 8, 2016.

M.-H. Saito, Geometry of the moduli
spaces of Parabolic Higgs bundles and
Connections and applications to
Painleve equations. (3 lectures),
(May 23-24, 2016), KIAS Workshop on
Higgs bundles and related topics, KIAS
Korea, May 23 — 26, 2016.

@ M. -H. Saito, An explicit geometry of
moduli spaces of Higgs bundles and
Singular connections on a smooth curve
and differential equations of
Painlevé types (2 lectures), (May 2,
2016), Flat connections, Higgs
bundles and Painleve equations
National Taiwan University, Taiwan,
May 1 — 5, 2016.

©@ ik BUZ, 0T T 2T A R LN
VLT = RUGFRA, BARBUFR S 2016 4R
2 FeRlGER, SUERY 2016423 H 18
H.

@ M. -H. Saito, The moduli spaces of
parabolic connections and Higgs
bundles over a smooth curve and
differential equations of Painlev¥ e
type , (October 22, 2015),
Differential and Difference
Equations: Analytic, Arithmetic and
Galoisian Approaches , Lille
University, October 19 - 23, 2015.

M. -H. Saito, Application of quiver
varieties to the control theory, (July
29, 2015), Kobe — Lyon Summer School
in Mathematics 2015, Kobe University,
July 21 - 31, 2015

® M. -H. Saito, Moduli spaces of
connections and Higgs bundles and
geometry of spectral curves (II), (May
11, 2015), TIMS-OCAMI-WASEDA
International workshop on Painleve
equations and related topics
National Taiwan University, May 10 -
13, 2015

M. -H. Saito, Moduli spaces of
connections and Higgs bundles and
geometry of spectral curves (I), (May
10, 2015), TIMS-OCAMI-WASEDA
International workshop on Painleve
equations and related topics
National Taiwan University, May 10 -
13, 2015

(¥F) Gt 1 1)

Development of Moduli theory, Proceedings

of The 6th MSJ-SI, Advanced Studies in Pure
Mathematics, Vol. 69. Edited by Fujino, S.
Kondo (Chief), A.Moriwaki, M.-H. Saito,
K. Yoshioka, Mathematical Society of Japan,
2016. xivt+b37pp.

(PEZERT EEME)
OigRdl Gt 0 )
Ofsikdt Gt 0 )

(# Dfih)
R B
http://www2. kobe—u. ac. jp/ mhsaito/ftop-
j. html
6. WFIEE
() W7 Rz
TERE B (SAITO, Masa-Hiko)
MERF BT — A A H
— - Hdz
WFeE 5 - 80183044

() WFger s e L
(3) HHEMFITES 72 L

(4 WFgE /1% 7e L



