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In this research project, we studied variational problems for submanifolds
in Riemannian manifolds using Lie group actions.
We studied the Lagrangian intersection of two real flag manifolds in a complex flag manifold. Then
we showed that the intersection is an antipodal set of a complex flag manifold, if the intersection

is discrete. We also_studied biharmonic submanifolds in compact symmetric spaces. We gave a_
necessary and sufficient condition for orbits of commutative Hermann actions to be biharmonic in

terms of symmetric triad with multiplicities. By this criterion, we constructed a great many
examples of proper biharmonic homogeneous submanifolds in compact symmetric spaces, moreover we

obtain some classifications.

Lagrange



Riemann

7
su(n),
Sp(n), Sp(n)Sp(1), G_2, Spin(7) 5
Su(n) Kdhler
Calabi-Yau
Calabi-Yau Ricci

Kdhler-Einstein

Harvey  Lawson

Riemann
n Calabi-Yau
n

Lagrange
Strominger-Yau-Zaslow 3
Calabi-Yau
Lagrange
SYz
Lagrange
SYZ
Lagrange
Lagrange
Lie

Riemann

Riemann
Calabi-Yau
Lagrange
Ricci
Kéhler Lagrange
Lagrangian Floer
Lagrange

(&Y Lagrange

Lagrange

1 Lagrange

1

Calabi-Yau
Riemann
Lagrange G,
associative
coassociative
Caylay

Kahler

Spin(7)

&)
Kahler
Lagrange

- Hermite
Chen-Nagano

Lagrange Floer
®
Eells-Lemaire
Riemann
Euclid
Chen

B.-Y. Chen
Riemann



Hermann Lie
@
Hermite
k
Hermite
Chen-Nagano
Weyl
@
Riemann
Lie G
K H
G/K H
Hermann
Hermann
Hermann
Hermann
2 Hermann
Hermite
Lagrange
Hermann
Lie G
Hx K

Lie G Hx K

Shinji Ohno, Takashi Sakai and Hajime
Urakawa, Rigidity of transversally
biharmonic maps between foliated
Riemannian manifolds, to appear in
Hokkaido Mathematical Journal.

Shinji Ohno, Takashi Sakai and Hajime
Urakawa, Biharmonic homogeneous
submanifolds in compact symmetric
spaces, to appear in Springer
Proceedings in Mathematics &
Statistics, The 20th International
Workshop on “ Hermitian Symmetric
Spaces and Submanifolds” , Daegu,
Korea, 2016.

Shinji Ohno, Takashi Sakai and Hajime
Urakawa, Biharmonic homogeneous
hypersurfaces in compact symmetric
spaces, Differential Geom. Appl. 43
(2015), 155—179.

Hiroshi Iriyeh, Takashi Sakai and
Hiroyuki Tasaki, Lagrangian
intersection theory and Hamiltonian
volume minimizing problem, Springer
Proceedings in Mathematics &
Statistics, ICM Satellite Conference
on “ Real and Complex Submanifolds” ,

Daejeon, Korea, (2014), 391—399.

Takashi Sakai, The intersection of two
real flag manifolds in a complex flag
manifold, The First Japan-Taiwan
Joint Conference on Differential
Geometry & the 8th TIMS-OCAMI-WASEDA
Joint International Workshop on
Differential Geometry and Geometric
Analysis, Waseda University, December
13—December 17, 2016.

Lie
2016
2006 9 15 —9

18



Shinji Ohno, Takashi Sakai and Hajime
Urakawa, Biharmonic  homogeneous
submanifolds in compact symmetric
spaces, The 20th International
Workshop on “ Hermitian Symmetric
Spaces and Submanifolds” , Kyungpook
National University, Daegu, Korea,
July 26—July 30, 2016.

Takashi Sakai, Biharmonic homogeneous
submanifolds in compact symmetric
spaces, The 11th OCAMI-RIRCM Joint
Differential Geometry Workshop on
“ Submanifolds and Lie Theory” ,
Osaka City University, March 20—
March 23, 2016.

2016
2006 3 16 —3 19

Aspects of Differential Geometry,
2006 3 9 —3 10

The intersection of two real
flag manifolds in a complex flag
manifold 42

2015 11 26
--2015 11 28

Osamu lkawa, Hiroshi Iriyeh, Takayuki
Okuda, Takashi Sakai and Hiroyuki
Tasaki, Antipodal structure of the
intersection of real flag manifolds in
a complex flag manifold Il, The 19th
International Workshop on “ Hermitian
-Grassmannian Submanifolds and Its
Applications” , National Institute
for Mathematical Sciences, Daejeon,
Korea, October 26—October 28, 2015.

2015
2005 9 13 —9 16

2015
2005 3 21 —3
24

Shinji Ohno and Takashi Sakai,
Area-minimizing cones over minimal

embeddings of R-spaces,
OCAMI-KNUHGRG ~ Joint

2015.

2014 10 31 —11 3

2014
20014 9 25 —9 28

2014 2014

61

2014 8 23 —8

26

Hiroshi Iriyeh, Takashi Sakai and
Lagrangian
intersection theory and Hamiltonian
problem, ICM
Satellite Conference on “ Real and
National
Institute for Mathematical Sciences,
Daejeon, Korea, August 10—August 12,

Hiroyuki Tasaki,

volume minimizing

Complex  Submanifolds” ,

2014.

http://www._comp.tmu.ac.jp/tsakai/

@
SAKAI, Takashi

@
OHNITA, Yoshihiro

AKAHO, Manabu

The 9th
Differential
Geometry Workshop on *“ Submanifold
Geometry and Lie Theory” , Osaka City
University, February 12—February 14,



