WSGP 11

Eugene D. Rodionov
Some examples of homogeneous Einstein manifolds

In: Jarolim Bure$ and Vladimir Soucek (eds.): Proceedings of the Winter School "Geometry and
Physics”. Circolo Matematico di Palermo, Palermo, 1993. Rendiconti del Circolo Matematico di
Palermo, Serie II, Supplemento No. 30. pp. [153]-155.

Persistent URL: http://dml.cz/dmlcz/701514

Terms of use:

© Circolo Matematico di Palermo, 1993

Institute of Mathematics of the Czech Academy of Sciences provides access to digitized documents
strictly for personal use. Each copy of any part of this document must contain these Terms of use.

This document has been digitized, optimized for electronic delivery and
O stamped with digital signature within the project DML-CZ: The Czech Digital
Mathematics Library http://dml.cz


http://dml.cz/dmlcz/701514
http://dml.cz

SOME EXAMPLES OF HOMOGENEOUS EINSTEIN MANIFOLDS

E, D, Rodionovw

A Riemannian manifold (M, P) is called Einsteinian iff its
Ricei tensor satisfies R“(P) C: p for some constant ( .

The compact simply connected homogeneous spaces admitting
homogeneous Riemannian metric of positive sectional curvature
have been classified by M, Berger [B], N, Wallach [W] and
B, Bergery [Be ] ., There are eompaect rank one symmetric spaces
(CROSS) and alse SU3)/ik,e(SY), Spck) /SUck), SUSEI/Spc2IxT*
SU(3)/Tmax, Sf(3)/$pd)x$f(1)x SpeD), F'z, /Spinc®). The classification
of all homogeneous Einstein metrics on the CROSS have been done
by W, Ziller [Z], The case of SU3)/iy,z(S?) was considered by
M, Wang [We. ] , The homogensous space SP(Z)/SU{I) is isotropy
irreducible and therefore it admits, up to a homothety, only one
homogeneous Einstein metric,

The mein purpose of the present peper is to obtain the
elassification of all invarient Einstein metrics on the remeining
homogeneous spaces: SU(.B)/Tmax Sp3)/SpcdIxSpcayxSptdy , Fy [Spined)
SUcS) /Spea) »T1,

Theorem, The classification mentioned above is given, up to
a homothety, by the following table:

Space The isotropy Cheracteristic numbers | Sectional
representation of the metric curvature

(Telel) positive

SU‘5)/Tm, P=/’ze,°:.0/>a (25141) osecillate
(14291 oseillate
(19142) oscillate
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(1,141) positive
(3y141) oscillate
Sp/SpOxSpeyrSptd) | p=ps@pa ®p3 | (1,3,1) oscillate
(141,3) oscillate
C1,1,1) positive
(74242 oscillate
Fy/Spincdy . | p=piop eps | (2,7,2) oscillate
(2,2,7) oscillate
((20-477)/9,” positive
SUS /Speasx T P=p1@p2 ((20+4Y7 /9,1 oscillate

Sketech of the proof for the cases SU(3)/ Tmax, Sp/SpeOxsp)sSpee),

F:,/S'Pin(!). Let ¥ be the isotropy representation of G/H and

= ﬁep is the reductive decomposition of G/H with respect of
the minus Killing’s form of § o Then p=ps @ p2 @ f3, where X
acts irredueibly on each pt¢ ({=1,2,3) end pi% Pj for itf,
Hence aG-invariant metric on G/H is of the form: C(-,°) =
=-c43/fi +Cy B//u, + C3 pré , where €2,z ,Cs€R" ana BcX, V)=
=-tradXeadY for all X,Y€g , We suppose, without the loss of ‘
generality, thet (c.,C,,C3)=C41,T,S) , Then non-trivial
computations using the formula for the sectional curvature on
homogeneous Riemennien spaces show that (-,-) is Einstein iff

isst -t*t-35+4=0
(t-s)(t+s-3)=0 for SU(a)/Tm.ax

{4st‘-tz'-4s+:(’0 :
(t-sXt+S-4)=0  gor Spe3D/Spcd>x SplaySps)

{gst— 9s-2t% 4 =0
(t-s)it+2s-9)=0 for F4/Spincd)

. We obtain immediately the rezult of our theorem by solving
these systems of quadratic equations, The case of S‘U'(f)/-?f'ﬂ)*T‘ is
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considered analogously,

The suthor would like to thank Old¥ich Kowalski for useful
discussion related to this work,
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