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1. Introduction. In [2] Yano-Ishihara studied the invariant 7-Einstein
submanifolds of codimension 2 in a Sasakian manifold of constant curvature.
The purpose of this note is to give a proof of the following Theorem:

THEOREM. Let M**~' be an invariant n-Einstein (for the induced
metric) submanifold of codimension 2 in a Sasakian manifold with constant
¢-sectional curvature c. Then, if c=—3, M?**' is totally geodesic. If ¢>—3,
M1 s totally geodesic or an n-Einstein manifold with the scalar curvature
(n—1) {c(n—1)+ 3n—5}.

2. Preliminaries. Let A?"*'[c] be a Sasakian manifold with constant
¢-sectional curvature c¢. The notation is that of [2], the structure tensors of
M>**1[c] being denoted by (F*, E, E" G,). The following ranges of indices
will be used throughout this paper:

1=4,75,k0---=2n+1, 1=<a,b,c,-+-=2n—1.
The curvature tensor K, of M?*"*![c] is of the form

(1) 4K, = (c+3) (Gjch.tl = GGi) + (¢ = 1) (FuFy — FuF;,
- ZFUFICZ + ElEjGik - EA:E]-G” + EiEICGjl - ElEi.ij) .

As an invariant submanifold in M?2"*'[c] is Sasakian for the induced metric,
we denote the structure tensors by (f}% e;, €% gq.). Let C* and D" = F",C* be
a pair of local mutually orthogonal unit vector fields normal to M*"~'. h., and
k., are the second fundamental tensors and [, the third fundamental tensor
with respect to C* and D". Making use of (1) and (2.7) of [2] we have

c+ c—1
(2) Rdcba: —Zi B (gbcgad - gacgbd) + - ’Z‘A (fadfbc _fbrlfa.c - 2fcdfab + €.ecGha

— €€.Gaa + €,€q09ac — eaedgbc) + hmlhbc - hachb(l + kadkvl)c - kackbds
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where R,., is the curvature tensor of M*"~'. We omit the proof of the following
Proposition since we can prove it by the same method as Yano-Ishihara prove
the Proposition 5.2 in [2] '

PROPOSITION 1. Let M?"~' be an invariant submanifold in M?*"*'[c].
If M s an n-Einstein manifold, then

(3) Myar = Ryl + kiseq + kore, + ka/&’f )
(4) kya.r = — hyulr — hyreq — hore, — hyse,.

Throughout this paper we assume that M?*"~! is an 5-Einstein manifold, i.e,,
(5) R., = ag. + begey,.

Since M?"~! is a minimal submanifold, we then see, from (2), that the Ricci
tensor of M*"*~' has the form

( 6 ) Rr‘l) = (C:i_.,sgzl,_—_ 4 gt:b - ( 21)127 e.e, — ]lg'h/;(,_ - kgkha .

Using (5), (6), h* = k* (see (4.20) of [2]) and a + b = 2n— 2, we find

(c+3)n—4—2a
i .

(7) hihh = — pfefh, where p =-

Since we have, by (7), gu.(hiX")(héX*) = pgo(fiX")(feX°), we find u=0.

LEMMA. Under the same assumption as Proposition 1, we have

(8) lya—lasr= (2,“'"" 'C;’l >ffd-

PROOF. Making use of (7) and k., = — h..f3(see 4.14 of [2]), we have
(9) hike, = wfge .
By (2.9) of [2], 1) and (9), Lemma follows.

3. The proof of Theorem. We take the covariant differentiation of (3).
This gives, using (4),
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(10) hoa 1.0 = Lz aksa — Uahsa + hogea + hals + hases)ly — (Lhoy + hoaey + hraey
+ hbfed)ea. - (ldhfa + hdfea + hadef + ha.fed)eb - (ldhab + hbdea
+ hgaey + hasea)2s + Ropfaa + Rasfas + karfar-

From (1), (8), (10) and the Ricci’s identity,
hba.,f.d - hba.. ar = thbcfd - thcafd ’

we have, after simplication,

+ 3
(11) ( - CT) {harGva = PaaGor — MsaGar + MorGaa — 28 arkas + (hases

—hared)ey, + (hyaer — hyres)ea — kasfay + Raafro — kogfaa + Roafra} = 0.

If w—(c+3)/4+0, we have, transvecting (11) with ¢%¢, h,, =0, and, by k,,=
— fachs, M®™"! is to'ally geolesic. Hence M?" ! is not to:ally geodesic only if
p = (c+3)/4, which implies ¢> — 3. From (6) and (7) the scalar curvature of
M*™ ' with p=(+3)/4is (n—1) {c(n—1)+ 3n—5}. Q.E.D.

REMARK. The global version of the Theorem is seen to [1].
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