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Table 3. Irreducible Symmetric Spaces of Type ITI

Helgason's Isotropy Kihler
type G H dim G/H rank representation’) or not Geometric interpretation
(n—1)in+2) _ ;

Al SL(n,R) S0(n) —p— n—1 N'SO(n) & /N SO(n) No Set of Euclidean structures on R" or
p=2ifnodd set of the RP},'s in CFy,,
p=3ifneven

All SU%(2n) = Sp(n) m—1D2n+1) | n—-1 N Sp(n) No Set of the HP,!'s in CP,,’,';_‘

SL(n H) ’
AIII SU(p,q) S(U(p) x U(Q) | 2pq min(p,q) | S(U(p) ® U(g)) Yes Grassman manifold of positive
p<gq definite C?’s in C™9, or set of the
CPg,,"’s in CPZ*" (in particular,
complex hyperbolic space CFj,, if
p=1)
BDI S504(p,q) SO(p) x SO(g) Pq min(p,q) | SO(p) ® S0(g) Yes if and Grassman manifold of positive
p<q onlyif p =2 | definite R?’s in B¢, or set of the
RPf,,"’sin REJ,*" (in particular, real
hyperbolic space RP{,,—denoted by
H%in 137—ifp=1)
D 111 50*(2n) = U(n) nn—1) [n/2] A U(n) Yes Set of quaternionic quadratic forms
S50(n, H) on R**, or set of the CPg,'’s in
RP1

Cl1 Spin, ) U(n) n(n+1) n Un)® U(n) Yes Set of Lagrangian subspaces of R2"

or set of the CFj, s in HPy,,

cl Sp(p.q) Sp(p) x Splq) dpg min(p,g) | Sp(p) ® Splq) No Grassman manifold of positive

P<q definite H”'s in H™9, or set of the
HPf, s in HP,**" (in particular,
quaternionic hyperbolic space HFP{,,
L ifp=1)

953



Table 3 (continued)

Helgason’s Isotropy Kihler
type G H dim G/H rank representation!) or not Geometric interpretation
EI ES Sp(4) 42 N*Sp(4) No Anti-chains of (C ® Ca)P2,
EII E2 SU(6) x SU((2) 40 N SU(6) ® SU(2) No Set of the (C ® H)P2 s in
‘ (C®CaPl,

E III ES14 S0(10) x SO(2) 32 Spin(10)- SO(2) Yes Rosenfeld’s hyperbolic projective
plane (C ® Ca)P2,

EIV E;3¢ F, 26 F, No Set of the CaP2,’s in (C ® Ca)PZ,

EV E7 SU(8) 70 N SU(8) No Anti-chains of (H ® Ca)P2,

E VI E;® S0(12) x SU(2) 64 Spin(12) ® SU(2) No Rosenfeld’s hyperbolic projective
plane (H ® Ca)P2,

E VII E;35 Eg x SO(2) 54 Es® S0(2) Yes Set of the (C ® Ca)P2,’s in
(H®Car2,

E VIII E8 S0(16) 128 Spin(16) No Rosenfeld’s hyperbolic projective
plane “(Ca® Ca)Pl,” ?)

EIX Eg24 E, x SUQ) 112 NE,®SU(Q2) No Set of the (H ® Ca)P2,’s in
“Ca®Ca)Pi,” ?

FI F} Sp(3) x SU() 28 N’Sp(3) ® SU(2) No Set of the HF;,’s in CaP?,

F1I F;20 S09) 16 Spin(9) No Hyperbolic Cayley projective plane
CaP’,

GI G? SU(2) x SU(2) 8 R3SUQ)® SU(2) - No Set of the non-division quaternionic

.| sub-algebras of the non-division
l Cayley algebra

') here A (resp. ®) denotes the exterior (resp. tensor) product representation
and A\ (resp. ®) denotes the natural irreducible representation deduced from it

2) up to this day an algebraic definition of this hyperbolic plane over C a® C a

seems pending, see [Fre] and [Ros)
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