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KAHLERIAN SUBMERSIONS WITH
VANISHING BOCHNER CURVATURE TENSOR

KAZUHIKO TAKANO

Abstract. In this paper, we discuss the Kéhlerian submersion with vanishing Bochner curvature
tensor and prove that the Bochner curvature tensor of the base space vanishes. Also, we seek a
sufficient condition with respect to the length of the Ricci tensor of each fiber that the Bochner

curvature tensor of each fiber vanishes.

1. Introduction

Let (M, g) and (M,3) be two Riemannian manifolds. A Riemannian submersion
M — Misa mapping of M onto M such that 7 has maximal rank and T4 preserves
the length of horizontal vectors. The various fundamental equations for Riemannian
submersions were found by B. O’Neill [5].

Let (M, g, ¢) be a real 2m-dimensional Kéhlerian manifold with the almost complex
structure ¢ and Kéahlerian metric g, and (J/W\ , :g:, QAS) a real 2n-dimensional almost complex
manifold with the almost complex structure ¢ and metric g. A Riemannian submersion
m: M — M is said to be a Kéahlerian submersion, if it commutes with the almost complex
structures. B. Watson [9] has studied the Kéahlerian submersion and proved the following
theorem:

Theorem A. Let 7 : M — M be a Kihlerian submersion. Then the base space
and each fiber are Kdhlerian manifolds, and the horizontal distribution is integrable.
Moreover, if M is of constant holomorphic sectional curvature c, then M is a space of
constant holomorphic sectional curvature ¢(< 0).

On the other hand, Riemannian submersions with almost contact structure of contact
structure is studied in [2] and [8]. Also, B. H. Kim [3] and the author [7] have investigated
Riemannian subersions with Sasakian structure such that contact Bochner curvature
tensor of the total space vanishes identically.

In and §3, we prepare fundamental equations of the Riemannian and K&ahlerian sub-
mersion, respectively. We consider the Kahlerian submersion with vanishing Bochner
curvature tensor in
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2. Riemannian Submersions

Let 7 : M — M be a Riemannian submersion. We put dim M = m and dim M = n.
For each point x € M , submanifolds 7~!(z) with the induced metric g are called fibers
and denoted by M,. We notice that the dimension of each fiber is always m — n(= s).
A vector field on M is vertical if it is always tangent to fibers, horizontal if always
orthogonal to fibers. We denote the vertical and horizontal subspace in the tangent
space T,(M) of the total space M by V,(M) and H,(M) for each point p € M, and
the vertical and horizontal distributions in the tangent bundle T'(M) of M by V(M) and
H(M), respectively. Then T'(M) is the direct sum of V(M) and H(M). The projection
mappings are denoted V : T(M) — V(M) and H : T(M) — H(M) respectively. Also,
we denote by V the Levi-Civita connection of g and V the collection of all Levi-Civita
connections of . Notice that V;V is a well-defined vertical vector field on M for vertical
vector fields U and V on M, more precisely ViV = VYV V. The letters U, V, W, W’ will
always denote vertical vector fields, and X,Y, Z, Z’ horizontal vector fields.

We define the (1,2)-tensor T on M for vector fields E and F' by

TpF = HVyeVF + VVyeHF.

Then T satisfies the following properties [5]:

(1) At each point, T is a skew-symmetric linear operator on any T;,(M), and it reverses
the horizontal and vertical subspaces.

(2) T is vertical; that is, Tg = Tyg.

(3) For vertical vector fields, T' has the symmetry property Ty V = Ty U.

T is related to the second fundamental form of fibers, it is identically zero if and only if
each fiber is totally geodesic. We call the Riemannian submersion with totally geodesic
fiber if T" vanishes identically.
Next, we define the integrability (1,2)-tensor A associated with the submersion as
follows:
AgpF = HVygVVEF +VVyeHF

for vector fields E and F. Then it has the following properties [5]:

(1') At each point, Ag is a skew-symmetric linear operator on T),(M), and it reverses the
horizontal and vertical subspaces.

(2') A is horizontal; that is, Ap = Axp.

(3') For horizontal vector fields, A has the alternation property AxY = —AyX =
1
sV[X, Y]
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Here, since A is related to the integrability of H (M), it is identically zero if and only if
H(M) is integrable. Moreover, if A and T vanish identically, then the total space is a
locally product space of the base space and fiber. .

We call a vector field X on M projectable if there exists a vector field X, on M such
that 7.(X,) = Xir(p) for each p € M, and say that X and X, are m-related. Also, a
vector field X on M is called basic if it is projectable and horizontal. Then we have [5]

Lemma B. If X and Y are basic vector field on M which are w-related to X, and
Y. on M, then

(1) (X, Y) =9g(X,Y) om, where g is the metric on M and g the metric on M,

(2) H[X,Y] is basic and is w-related to [X., Y],

(3) HVXY is basic and is w-related to Vx, Y, where V is the Riemannian connection
of M.

Lemma C. Let X and Y be horizontal vector fields, U and V wvertical vector fields.
Then

VoV =TyV + ViV, (2.1)
VuX =HVyX + Ty X, (2.2)
VxU=AxU +VVxU, (2.3)
VxY =HVxY + AxY. (2.4)

Furthermore, if X is basic, HVyX = AxU.

Next, we denote by R the curvature tensor of g, by R the collection of all curvature
tensors of the Riemannian metric g on the fiber and by R(X Y)Z the horizontal vec-
tor field such that 7T*(R(X Y)Z) = R(m.X,m.Y)r,Z at each p € M, where R is the

curvature tensor of g on M. Then we have (5]

Lemma D. Let U, V,W, W' be vertical vector fields, and X,Y, Z, Z' horizontal vector
fields. Then
g(RU VYW, W) = g(RU, VYW, W) + g(TuW, Ty W') — g(Ty W, TgW’), (2.5)
g(RU,VIW, X) = g(VuT)vW, X) — g(VvT)uW, X),
=g9(VxT)uY,V) —g(VuoA)xY,V) + g(Tu X, TvY)

J(R(X,U)Y,V) = g(
—g(AxU, Ay V), (2.7)
g(R(U,V)X,Y) =g((VoA)xV.Y) = g((VvA)xU,Y) — g(AxU, AyV)
+g(AxV, AyU) + g(Tu X, Ty Y) — g(Ty X, Ty'Y), (2.8)
g(R(X,Y)Z,U) = —g((VzA)xY,U) — g(AxY, Tu Z) + g(Ay Z, Ty X)
+9(Az X, TuY), (2.9)
J(R(X,Y)Z,2") = g(R(X,Y)Z,Z') + 29(AxY, Az Z") — g(Ay Z, Ax Z')
+g(AxZ, Ay 2, (2.10)
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Also, in [5] we get
9(VoA)xY, V) +g(Vv A)xY,U) = g(VyT)uV, X) —g(VxT)oV,Y).  (2.11)

For each p € M, we denote by {X;,...,X,} and {Uy, ..., Us} local orthonormal basis
of H(M) and V(M), respectively. Then we define [1]

9(Ax, Ay) = g(Ax X;, Ay X;) = > g(AxUa, Ay Ua),

1=1 a=1
n S

9(Ax, Ty) =Y 9(AxXi, Ty X;) = Y 9(AxUs, TyUs),
=1 a=1

9Ty, Tv) =Y g(TuXi, TvX:) = > g(TuUa, TvUa),
=1 a=1

g(AU, AV) = " g(Ax,U, Ax, V),
=1

g(TX,TY) = g(Ty,X,Ty,Y)
a=1
and we put

S

9(VuT)v,Tw) = 9(VuT)vUa, TwUa),

a=1
g(VxT)Y,T2)=>_ g(VxT)0.Y,Tu,2).
a=1
Also, for tensors A and T we set
JA=- (VxAx, == (Vu.T)u..
i=1 a=1

Moreover, we define the symmetric tensor 5T by

n

OT)U, V) = g((Vx, . T)uV, X;)

i=1

for vertical vector fields U and V. Also, the mean curvature vector along each fiber gives
the horizontal vector field

N = Z Ty Ug.
a=1

If N is identically zero, then each fiber is called a minimal submanifold of M.
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Let Ric, Ric and Ric be the Ricci tensors of the Riemannian metrics g, g and g,

respectively. Then we have [1]

Ric(U, V) = Ric(U, V) — g(N, Ty V) + g(AU, AV) + (6T)(U, V), (2.12)
Ric(X,U) = g((6T)U, X) — g((6A) X, U) — 29(Ax, T) + g(VuN, X), (2.13)

Ric(X,Y) = Rie(X, Y) ~29(Ax, Av) ~g(T X, TY)+ L {g(Vx N, ¥)+9(Vy N, X)}, (2.14)

where Ric is the horizontal symmetric 2-form on M such that I/{E(X, Y) :ﬁi\c(w*X, TY).
Moreover, if r, 7 and T are the scalar curvatures of the Riemannian metrics g, g and g,

respectively, then R
r=7+7— 25N — |N|*> - |A]? — |T|? (2.15)
where we denote 7 o 7 by 7 simply and we put |N|? = g(N, N),

S

AP = " g(Ax,, Ax,) = D 9(AU,, AUL),

i=1 a=1
n S

|T’|2 = Zg(TX’MTX’L) = Z Q(TUMTUQ)-
i=1 a=1

3. Kahlerian Manifolds and Kahlerian Submersions

Let (M, g, ¢) be a real 2m-dimensional Kéhlerian manifold with the almost complex
structure ¢ and Kahlerian metric g, that is, > = —1I, g and ¢ are compatible and V¢ = 0.
For a Kéhlerian manifold, the Ricci tensor satisfies the following property:

Ric(¢Er, $F2) = Ric(Er, E2) (3.1)
for vector fields Fqy and Es on M. A Kéhlerian manifold M is said to be a space of
constant holomorphic sectional curvature c if the curvature tensor satisfies

9(R(Er, Bo) By, B) = 7{9(Ea, E)g(Er, Ba) - g(Er, Ea)g(En, Ea)
+9(PE2, E3)g(¢E, Es) — g(dEn, E3)g(¢E2, Ey)
+29(Er, ¢E2)g(oEs, E4)} (3.2)

for vector fields E; (i = 1,2,3,4) on M. We easily find ¢ = m
The Bochner curvature tensor B of M is defined by [6]

g(B(E1, Eq)E3, Ey)
= g(R(Ela EQ)E3a E4)

+ {g(El, E3)RiC(E2, E4) - g(E27 15‘3)1{16(1;17 E4) + RiC(El, Eg)g(l?g7 E4)

2m +4
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—Ric(Ez, E3)g(Er, E4) + g(¢Er, E3)S(E2, E4) — g(¢E2, E3)S(E, E4)
+S(B1, E3)g(¢E», Ex) — S(Ez, B3)g(¢ B, Eq) + 29(9Er, E2)S(Es, Ey)
+2S(Ey, E2)g(¢Es, E4)}

C2m+4)(2m+2)

{g(El, E3)g(Ea, Ex) — g(E2, E3)g(En, Ey)

+9(0F1, E)g(0Fz, Ex) — g(0Es, Ba)g(6Fr, Ex)
+29(0E4, E)g(6Fs, Ba) } (3.3)

for vector fields E; (z = 17 2,3,4) on M, where S(E, E2) = Ric(¢E1, E»).

Next, we put (M g, d)) is a real 2n-dimensional almost complex manifold W1th the
almost complex structure d) and metric g A Riemannian submersion 7 : M — M is said
to be a Kahlerian submersion if ¢ = qbﬂ* Then B. Watson [9] proved that the vertical
and horizontal distributions determined by 7 are ¢-invariant, that is, pV(M) = V(M)
and ¢H(M) = H(M). If X is basic on M which is m-related to X. on M, then ¢X is
basic and m-related to ¢X,. We find from Theorem A that a given property on M is
induced onto M and onto M, for each point 2 € M by 7. Thus, we denote the induced
almost complex structure of each fiber by ¢. We put dim M, = 2s(m = n + s). Also,
a Kéhlerian submersion is said to be with vanishing Bochner curvature tensor if the
Bochner curvature tensor of M vanishes identically. .

We will seek the fundamental equations of the Kahlerian submersion. Let 7 : M — M
be a Kéahlerian submersion. Then the integrability tensor A vanishes from Theorem A.
Also, it is easy to see from Lemma C that V¢ = 0 is equivalent to the following equations:

(HVx¢)Y =0, (3.4)
(VWx¢)U =0, (3.5)
(HVy$)X =0, (3.6)
Tu(6X) = ¢(Tu X), (3.7)
T (V) = o(Tu'V), (3.8)
(Vuo)V =0 (3.9)

for horizontal vector fields X and Y, vertical vector fields U and V. Since each fiber is
invariant submanifold of M, each fiber is minimal, that is, N = 0. Therefore, equations
(2.5)-(2.10) and (2.11) are rewritten as follows:

g(RU VYW, W) = g(R(U, V)W, W') + g(TuW, Ty W) — g(Ty W, TyW’), (3.10)
g(R(U VYW, X) = g(VuT)vW, X) — (Vv T)uW, X), (3.11)
JRX,U)Y,V) = g(VxT)uY,V) + g(Ty X, Tv/Y), (3.12)

g(R(U,V)X,Y) = g(Tu X, TvY) — g(Ty X, TyY), (3.13)

g(R(X,Y)Z,U) =0, (3.14)

9(R(X,Y)Z,2') = g(R(X,Y)Z,Z") (3.15)
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and
g((VyT)UV, X) — g((VXT)UV, Y) = 0 (316)

Let {X1,...,Xon,U1,...,Uss} be alocal orthonormal frame such that {X1,..., Xo,}
and {Uy,...,Uss} are local orthonormal bases of H(M) and V(M), respectively, where
Xpri = 0X; (1 =1,2,...,n) and Uy = ¢U, (o =1,2,...,s). By virtue of A =0 and
N =0, we get from (2.12)-(2.14) and (2.15)

Ric(U, V) = Ric(U, V) + (6T)(U, V), (3.17)
Ric(X,U) = ((S )U X) (3.18)
Ric(X,Y) = Ric(X,Y) — g(TX,TY) (3.19)

and
r=7+7—|TJ (3.20)

Also, we define skew-symmetric tensors S, S and S by S(E,F) = Ric(¢E, F),
S(X,Y) = Ric(¢X,Y) and S(U,V) = Ric(¢U, V), respectively. Then we obtain from
(3.1 ) (3.19) that

S(U,V) =S(U,V)+ (0T)($U, V), (3.21)
S(X, ):g(@ )U ¢X), (3.22)
S(X,Y)=S8(X,Y) - g(ToX,TY). (3.23)

From (3.21), we find (67')(U, V) — (6T)(4U, $V) = 0. On the other hand, by a straight-
forward computation we have (0T)(¢U, V) = —(8T)(U, V), where we have used (3.5)
and (3.8). Thus we get N

(6T)(U,V) = 0. (3.24)

From (3.17) and (3.24), we have

Lemma 3.1. Let 7 : M — M be a Kihlerian submersion. If the total space is of
constant holomorphic sectional curvature, then each fiber is an FEinstein manifold.

4. Kahlerian Submersions with Vanishing Bochner Curvature Tensor

In this section, we shall consider the Kahlerian submersion 7w : M — M with vanishing
Bochner curvature tensor. Then we see from (3.3), (3.10)-(3.15), (3.17)-(3.19), (3.21)-
(3.23) that g(B(Eh1, E2)Es, E4) = 0 is equivalent to the following equations for horizontal
vector fields X,Y, Z, Z’ and vertical vector fields U, V, W, W':

gRU VYW, W) + g(TuW, Ty W') — g(Ty W, Ty W')
{ (U W Rie(v. W) — g(v. W)Ric(U, W) + Rie(U, W)g(V, W)

1
2m+4
*E(V, W)g(Uv WI) + Q(EU, W)g(va Wl) - g(a‘/a W)E(Uv WI)
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+S(U,W)g(@V, W) = S(V,W)g(oU, W') + 29(6U, V)S(W, W)
125U, V) g(3W, W’)}

C2m+4)(2m+2)

{9 W)g(V. W) = g(V.W)g(U. W) + g(BU. W)g (V. W)

—g(@V.W)g(GU, W) + 29(@U, V)g@W, W)} =0, (41)

g(VuT)vW, X) = g(VyvT)uW, X)

+

51 19U Wg((BTIV. X) = g(V, W)g((FT)U. X) + g(3U, W)g((T)V, 6X)

—g(@V, W)g((BT)U, 6X) +29(3U, V)g((BT)W, 6X) } = 0, (4:2)

9g(VxT)uY, V) +g(Tv X, TvY)

+

57 9K VIRIE(U, V) + {Rie(X,Y) - g(TX.TY) g(U.V)

+9(6X, )S(U,V) + {8(X,Y) - g(T9X, TY) }g (U, V)]

G 4;(2m 9 {g(X7 Y)g(U. V) + g(6X,Y)g(oU, V)} =0, (4.3)

9(¢X,Y)g(0U, V)

2r
2m+4)(2m +2)

+ {g(cZ)X, YVYS(U, V) + {§(X, Y) - g(TéX, TY)}g(aU, V)} —0, (4.4)

2m+ 4

g(X, Z)g((gT)U, Y) - g(Y, Z)g((ST)U,X)

+9(6X, Z2)g((6T)U, ¢Y') — g(¢Y, Z)g((6T)U, X)) + 29(¢X,Y)g((6T)U, $Z) = 0,(4.5)

9(R(X,Y)Z,2Z")

+

T [g(X, Z){ﬁi\c(Y, 7z — g(TY, TZ’)} — (v, Z){ﬁi\c(X, 7" — g(TX, TZ’)}
+{Ric(X, 2) = g(TX, TZ) }g(v, 2) ~ {Ric(Y, 2) - g(TY,TZ) }g(X, Z')

+9(6X, 2){S(Y, 2') - g(T¢Y, TZ) } - g(oY, Z){ (X,2') - g(ToX,TZ')}
+{§(X, Z) - g(T$X,TZ) } (8Y, Z') — { 9(TeY, TZ)} (6X, 2"
+29(6X, Y){§(Z, 7') - g(ToZ, TZ’)} + 2{ (X,Y) — g(ToX, TY)}g(¢)Z, Z’)}

BT D En D eV 2) — oV, 2)9(X, Z) + g(6X, 2)g(6Y. 7

~9(6Y, 2)9(6X, 2) + 29(6X, Y )9(67,Z') } = 0. (4.6)

From (4.5), we get
9((6T)U, X) = 0. (4.7)



KAHLERIAN SUBMERSIONS WITH VANISHING BOCHNER CURVATURE TENSOR 29

Substituting this into (4.2), we find
9(VuT)y W, X) = g((VvT)u W, X) = 0. (4.8)
Because of (3.20), we see from (4.6) that

s@—|T1*) — (n+1)7
2(n+s+1)

sRic(Y, Z) + (n+2)g(TY,TZ) — g(Y,Z)=0,  (4.9)

which yields

r n T n+2s+2
nn+1)  s(s+1) ns(s+1)
If we substitute (4.10) into (4.9), then we find

|T|*> = 0. (4.10)

s+ (n+2)|T)?

S —
TY,TZ) = ———Ric(Y, Z
g(IY,TZ) = ———Ric(Y, Z) + (T 2)

g(Y, 2). (4.11)
Owing to (3.20) and (4.11), equation (4.6) can be rewritten as follows:
9(R(X.Y)Z,2')
+

579X DRie(Y. 2) — g(V. Z)Ric(X, Z') + Rie(X, Z)g(Y. Z')
~Ric(Y, 2)g(X. Z') + 9(¢X. Z2)S(Y. Z') — g(6Y, 2)S(X. Z
+8(X, 2)9(6Y, Z') = 5(Y, 2)9(6 X, Z') + 29(6X,Y)S(Z, Z')
+28(X,Y)g(92,2) |

—m{g(?ﬁ 2)9(Y,2") = g(Y, 2)9(X, Z') + g(¢X, Z)g(¢Y, Z')

—9(¢Y, 2)g(¢X, Z') + 29(¢ X, Y )g(¢Z, Z')} =0. (4.12)
Hence, we have

Theorem 4.1. If 7 : M — M is a Kdhlerian submersion with vanishing Bochner
curvature tensor, then the Bochner curvature tensor of M vanishes.

From (4.10), we have

Lemma 4.1. Let 7 : M — M be a thlerian submersion with vanishing Bochner

curvature tensor. Then we get n(n+1) + m < 0, equality holds if and only if the
Kahlerian submersion has totally geodesic fiber.

Operating Vx to (4.11), we find
S(VxRiQ)(Y, 2) + (n+2){g(VxT)Y,TZ) + g(TY, (VxT)Z) }

1 -~ 2 _
f%{sVXT +(n+2)Vx|T| }g(Y, Z) =0,
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which implies
sVzT+ (n+2)Vz|T|* =0, (4.13)
if n > 1. Thus we have

Lemma 4.2. Let 7 : M — M be a Kihlerian submersion with vanishing Bochner
curvature tensor. Then the scalar function st + (n + 2)|T|? is constant on M if n > 1.

Also, making use of (3.20), (4.10) and N = 0, we find from (4.1)

nRic(V, W) + (n + s + 2)g(Ty, Tw) — 2i5{n7+ (n+s+ 2)|T|2}g(v, W)=0. (4.14)

Operation Vi to the above equation, we obtain
n(VeRI) (VW) + (1 + 5+ D] g(VoT)v, Tw) + ¢(VoT)w. Tv)}
1 = 2
— o {nVUT + (5 + 2V T }g(V, W) = 0,
2s
which together with (4.7) and (4.8) implies that
nVyT + (n+ s+ 2)Vy|T)? =0, (4.15)
if s > 1. Thus we have

Lemma 4.3. Let 7 : M — M be a Kihlerian submersion with vanishing Bochner
curvature tensor. Then the scalar function n¥ + (n + s+ 2)|T|? is constant on each fiber
if s > 1.

From (4.14) we have

Lemma 4.4. Let 7 : M — M be a Kihlerian submersion with vanishing Bochner cur-

vature tensor. Each fiber is an Einstein manifold if and only if g(Tyv, Tw) = ‘gfg(v, W)
if s > 1.

Next, we consider the following Bochner curvature tensor B of each fiber

g(B(U,V)W,W')
=g(R(U, V)W, W)
1

+2s+4

{9, WRI(V, W) — (v, W)RIC(U, W) + Ric(U, W)g (V, W)

—Ric(V,W)g(U,W') + g(¢U, W)S(V,W') — g(¢V,W)S(U, W')
+S(U,W)g(oV,W') = S(V,W)g(eU, W') + 2g(¢U, V)S(W, W")
+25(U, V) g (W, W’)}

_m {g(U, W)Q(Va W,) - g(V, W)g(U, WI) + 9(5[]7 W)Q@V Wl)

—~g(@V, W)g(@U, W) + 29(3U, V)g (W, W) }.
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Substituting (4.1) into the above equation and owing to (3.20) and (4.10), we get
9(BU, V)W, W)

= —g(TuW, Ty W') + g(Tv W, Ty W')

{9(U, W)Rie(v, W) = g(v, W)Ric(U, W) + Rie(U, W )g(V, W)

n n
2(s+2)(n+s+2)
—Ric(V, W)g(U. W) +9(8U, W)S(V. W) ~g(8V, W)S (U, W)
+S(U,W)g(@V, W) =S (V, W)g(@U, W')+29 (U, V)S(W, W)
+28(U, V)g(@W, W) }
1 { nr N |T)?
2s [ (s+2)(n+s+2) 2(s+1)
+9(@U, W)g(@V, W') = g(6V, W)g(6U, W) + 29(3U, V)g(@W, W") }.

b {a( w1 - g w0, W)

Denote by |B|? the length of the Bochner curvature tensor of each fiber. Then making
use of (3.1), (3.7), (4.14) and N = 0, we can get from the above equation

2s
— 8n? N
B|? = Tu,. Tu,)> — Ric|?
| | aﬁZ:1|[ Ua> Uﬁ” (S+2)(7’L+S+2)2| 1C|
4n? 2
+ - 72 T4 (4.16)

s(s+2)(n+ s+ 2)? s(s+1)
Also, it is know that

Lemma E. ([10] p. 185) For a 2s-dimensional Kdhlerian submanifold of a Kihlerian
manifold, the following inequality holds:

2s
1
;ITI4 < > Tv., Tu, )P < TV
a,B=1

From (4.16) and Lemma E, we have

Theorem 4.2. Let 7 : M — M be a Kdhlerian submersion with vanishing Bochner
curvature tensor. If

71,

_— 72 —1)(s+2) /n+s+2\2
[Ricl” = 2s + 8s(s+1) ( )

then the Bochner curvature tensor of each fiber vanishes identically.
Remark 4.1. Let 7 : M — M be a Kihlerian submersion with vanishing Bochner

curvature tensor. Then the length of the Ricci tensor satisfies the following inequality
from (4.14)

25 -1 <n+s+2)2|T|4'

|Ric|? < r +
i _
— 2s 2s

n
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Remark 4.2. Let 7 : M — M be a Kihlerian submersion with vanishing Bochner
curvature tensor and totally geodesic fiber. Then M is locally a product of two spaces

of constant holomorphic sectional curvatures ¢ and —c, where ¢ = 77t = ﬁ (14).
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