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The results which wil be presented in this article are obtained by the joint work with
Jirgen Berndt.

An isometric action on a Riemannian manifold is said to be of cohomogeneity one if the
regular orbit has codimension one, where the regular orbit means the maximal dimensional
orbit. Therefore the study of cohomogeneity one actions is equivalent to the study of
homogeneous hypersurfaces.

Cohomogeneity one actions on compact symmetric spaces have been classified by Kollross
([10]). For noncompact symmetric spaces, the real hyperbolic space RH" is the only space
on which cohomogeneity one actions have been classified. In this article we will give a
scketch of the classification of cohomogeneity one actions on the complex hyperbolic spaces
CH"™ and the Cayley hyperbolic plane OH?. We also mention the quaternionic hyperbolic
case.
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(0000 RH", CH", HH", OH?) 00 cohomogeneity one action 00000000
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1 Introduction

OO0 1.1 Riemann OO0 M OOOOOOUOO cohomogeneity one 0 0 O O | regular orbit
OO0000O 100000.

O00,00000000 regularorbit, 00000000 singular orbit OO . OO0
O00000000D00O0000O00 cohomogeneity one action OO OOO. OO0, O
goobooooobooa.

00 1.2 Riemann OO0 M OO H, H OOOO orbit equivalent 00000, H-OOO
H-00D0OD0O0OO0D0O0oooooooOo,00o00,3felsom(M) @ Ype M, f(H-p) =

H' - f(p).

000000000000 cohomogeneity one action O, Hsiang-Lawson ([9]), O O ([11])
O00000000,00000 Kollress ([10])) 00 OD0DOO0OO0ODOOOO. O0ODOOOO
O0000O00O00 cohomogeneity one action OO OOOO. OO0O0OOO0OOOOOO
O cohomogeneity one action 000000000000, 00000 RA"OOOOO.

00 1.3 (Berndt-Briick ([3])) D O0O0O0O0O00O0O0O00O M OO cohomogeneity one
action O UOOUOOOOOOO:

(1) singular orbit 00000, 000
(2) 0000 singular orbit 00O,

(i) singular orbit 00 OO O,
(ii) singular orbit 000000000 OO.

‘00000000000000 (0000 (B) 14740049) 0DOO0ODOO.
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000000,(1)0 (4 0000,((2)-0)0 [50000,000000000.0000
0000 (2)-(3) 0000,000 M=CH,OH?0000,0000000000. 0
0,M=HH"OOOO0OO0O0O0000000000000000.

()0000000000 4000000,000,000000000,00000 step
gbobobDod:

1. OO00O0OO0O (ObDODO0O00 LieOOOOOO)
2. 0000000000000 00D (000000000000 DOOOOODOD)

3. orbit equivalence 0 0 0O 0O O
OO000DbO0bOO0,00000000D00DObOOO.

2 Cohomogeneity one action [ [ []

0000, Berndt-Briick (3])) 000,00 10000000000000 cohomogeneity
oncaction OO OOODOOOO.

gb,bouoggoboooogoobn:

SO(n —1) R !

U(n—1) crt
H — t e

Sp(n — 1)Sp(1) actson V {1

Spin(7) O

000000000,0000 (x)0000000000000vwwCcV OODOO:
(x) Npg(vg) O vo 00 DOOO transitive DO 0.

0000000 (x) 0000 vy OOOO, cohomogeneity one action 00000000
gog.

dooo,00o0o0b0o0oo0 10000 MmoOooooooOoOoOo. oooooooao
Oooooo00 M=G/KOOOO,G=KANDOODODOODODOODODOO, M= AN (ANOO
000000o0o0o0O00ooooooo)o0o00. 000 T,MO0 ANODOOO a+n0O0O
gooooooo. ooo,

to := Ze(a) = Ne(a+n)

ooo.o0dd,+e+n000000000,000 10000000000 0O00O:

M £ a n=v+3
RH" | so(n — 1) R R*"'40
CH" |u(n —1) R C*!+4R
HH" | sp(n — 1) +sp(1) R H"!+ ImH
OH" | spin(7) R O+ ImO

obooobooboo,e bbb KeOoeDOOooboooooo.
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00 2.1 (Berndt-Briick ([3]) M 0000000000 1000000,K,0 00
000000 v CoO (+) D00000000. 0000, Ney(vo)+a+ (v ug)+3 0
00000 H(vpy) O MOOODOO cohomogeneity one.

00. H-O0OO o000 slice 000, Ngy(og) O oo 0000000, 0000000
cohomogeneity one. [ |

3 singular orbit 00O O OOOO cohomogeneity one
action

00000, singular orbit DO OO O OO O cohomogeneity one action 0 000000
O.0001000,000000000000000000D00O03, orbit equivalence O
po UOOODOODODOO.

o0 3.1 MMO0OOooOoOOoooobD 100000b00.

(1) HO M OOOOO cohomogeneity one 000, 0000000 singular orbit F
D00000. 0000, 00000000 voco0000,H-O0O0O H(o)-
000 orbit equivalent.

(2) vo,op Co 0 (%) D000, H(vg)-O0O0 O H(vj)-000O singular orbit 00000
000000. 0000 H(v)-O0O0O H(v,)-00D0 orbit equivalent 000000
O00000,v 00,0 KeOOOOOOOOODO.

OO00b00bO0bOobOobog,Osingularorbit 0 O0OO00OO0O0O0OO0OOODOOOODOO
gbobob.oogobboouoooon.

00 3.2 (Alekseevsky - Di Scala [1]) 000000000 10000 MOO HO
000000,0000000000:

(1) DOoooooooOoo,Dooo
(2) Jlr e M(c0): H-z==x.

000 M(oo)O MOOOOOODOOOOOODO, M O asymptotic geodesic 0 0 0O O
O000000. MOOOOOOOO M(eo) DOOOODOOOOO. OOOOOOO [§]
gono.

00 3.1000. (1)) 0000 HOOOOOOOOOOOOO0O0000000. 00
3200,3reM(o):H-z=2 000 x0000000000000000 k+a+n
000000.0000 hCb+a+n00000. 000000 v,Fco0000 t0
0000.000,0:=wLFO000000.

(2: 00000000000O0000000,000000000000. H()-00
0 H(v))-000 orbit equivalent 000000000, 000 H(ve)-000 H(v,)-00
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0000000 f00000. H(v)-00 H(vy) -0 000000000 singular orbit
000, f O singular orbit O singular orbit 00 000, f(o)=000000. H(vy)-O
0000 H(ep)-0ODDODOOODDODOOOOD 20000,000 20 unique0000
0, f(x)=2. 0000 feK, OO0, f0000 v, 0 v, 000, n

OOooooooo,0d10b000b,0dbob0odn singular orbit O OO cohomogeneity
one action 000000000, (x) 0000 voCcoO00O00OOOOODODOODOOOO
(up to Kyp-conjugation). 000000000000 100000000,000000
go.

O0.0031000000000000000.000,h¢+a+n0000, H-O
0O singular orbit O OO 0O OO0 O cohomogeneity one action 00O, 0000000
00 (0000000o0oooooooooooon).

4 RH"-case

RH"™ OO cohomogeneity one action 0 Cartan ([6)) DO0O0O0O0O0000. 000000
OO0 n+1000, singular orbit 00O OOOOO 20, singular orbit # 000000
D00DD0D0D0D0D0D000000 (F =pt,RAY, ... ,RH"?).

00000, 000000000000. singular orbit 0O OO O cohomogeneity one
action 00000 (400000000, cohomogeneity one action 00 singular orbit F’
OO0000b0o00,FOODO0ODOOODOOD. OO0, RE"O00DO0OOOODODOODO
O00000000000000 (Di Scala and Olmos [7]). OO0, RH" 0000000
00000000, cohomogeneity one action 0 0 OO0 00OO.

Oooooob,booboobocoooooobob.
00 4.1 RH" OO cohomogeneity one action O singular orbit 000000 ODO.

O0. HO RH"OO0O0OO cohomogeneityone D00, 0000000 singular orbit O
O0000000.003100,0Cco00000 H-O0OO H(vy)-00O0O orbit equivalent.
000 k:=dimw, 0000, H(ve)-00 0O singular orbit O H(vy) -0 = RH* 000,
OO0oDO0DOooooooogon. i

5 CH"-case

00 5.1 0,CC' 0 2 €0, 0000 Kahler angle 0, Jz 0 v, 000000000
0.000 JO Cv'O0000 complex structure.

O0000,0,0 (x) 0000000 constant Kéhler angle 0 0 O (i.e., by O Kéhler angle
0 :000000)000000C0000000O0ODO.
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00 5.2 {e1,...,e,1} O C1 000000000000, 0000, (x) 0000
boCcC'0000000000:

dimvy=2k+ 1000, vg = spang{es, ..., €oxr1},
dimvy =2k 000, vg = spang{ey, cos Bie; +sinfey, . . ., eap_1, cos biegy, +sin feqy. }.

vpo 00000000,d=0000000000,0=x/2000000000.0000
O00,(x) 0000 v, OOOOODODOO,000 CH"OO cohomogeneity one action
oooocoooog.

6 HH"-case

O000000 HH"OODOO,O00000 cohomogeneity one action 0000000
O0000. 000000 Kéhlerangle 00000 O0O0O0OD0OOOOOO0OOOODODOO
OOo0O0obOo,0b000b00bo0obO.00b0,00b0ob0obooboooDooDOoDbOoD.

00 6.1 H*! O quaternion structure O J;, Jy, J5 00, S = {aJ] + bJ) + cJ} |
A+ +2000.9ppCH" 'O z€0,0000000:

(1) 3heS: Jiz0 v, 00000 6, 000,
2) 3heS: JzO v, 00000 6,000,
(3) e S: {1, Jo, 3} O quaternion 00000000,

000 6,0 JoxO oo DOODOODOOOOO, (01,602,05) 0090 20000 quaternionic
Kahler angle 0 0O O .

vo 0 (x) 000000, quaternionic Kéhler angle 0 : 00 O0000000. 00000
O0.000,00000 (64,602,05) O constant quaternionic Kéhler angle 00 0O vy O
0000000000, 0000000000.000 3Jo0O.

7  OH>%-case

Cayley UODDUOOUODODDOOOOODO,00DODO0O0O0O0DOD n=20000000010O,
OH? 00 cohomogeneity one action 1 00 00000000.

00 710,c00 (x) 0000000000000, dimvy =1,2,3,4,6,7,8 0000
0.00, Ky=Spin(7) 0 Gx(R*) 00000, k=4000 cohomogeneity one 0 O O
orbit space O [0,1] 000, k#4 0000 transitive.



000000, OH? 00 cohomogeneity one action 0 moduli O,

M = {F, F}U{2,3,6,7,8} U[0,1]

O0000oooOoOoOo. 00000000004 cohomogeneity one action [0, Fy, Fy [
singular orbit OO0 O0OOO, k£ = 2,5,6,7,8 OO0 k O singular orbit OO O O
0,000 [0,1] 0000 40 singular orbit 00000, 0000 £=800000
cohomogeneity one action 0 singular orbit 00000 OH'.
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