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Remarks on hyperHermitian manifolds

We consider an almost hyperHermitian structure (ahHs) on a manifold M
consisting of (Jy, J,J3,9), where J? = —1I, JiJy = —JoJy = J3, g(JiX, J;Y) = g(X,Y),
i1 =1,2,3, XY € x(M). If V is the Riemannian connection of the Riemannian
metric g, then the canonical connection V in the sense of [1] of the ahHs has
the following form

= 1
VxY = 2 (VxY = hVx LY = BVx Y = BVxhY), XY € x(M).

In particular, Vg=0, VJ;=0, i =1,2,3.

The tensor field h = V —V is called the second fun ﬂ%n‘cal tensor field of
ahHs, [1]. é

Using results in [2] we have got the following

Theorem 1. Let (M, J,g) be an almost Hermiti@zamfold Then there exists
a neighborhood Npa of the diagonal A(M x M) i M that the manifold Na
has an ahHs (an infinite dimensional set of ).

Theorem 2. Let (M,g) be a Riemanni nifold, then there exists a neigh-
borhood Np of the diagonal A(M x Mﬁx M) in M xMx Mx M that the
manifold Na has an ahHs (an mﬁn& ensional set of ahHs).

Theorem 3. There exists such ahHs (Jy,Jo,J3,9) that VJ3 = 0 and
hxY = 29(¢,X)J3Y, where ||¢]| , X, Y € x(M). If there exists a solution «
of the equation & = grada, t e structures (J!,g), i =1,2,3 are Kaehlerian,
where the ahHs (J1,J}, J;, % M s defined by the following equalities

Q&coscﬂl — sin a.Js,
Jy = si a € F(M).

o = sinaJy + cosaJs,
Iy = o,
Theorem 4.  Let we have such an ahHs (Jy,J,J3,9) that VJ3 = 0 and
hxY = 39(£,X)J3Y, L =[€. The ahHs is quasi homogeneous one, 1], # and
only if VE=0 on M. If the ahHs is quasi homogeneous then the distribution L+

is integrable and its mazimal integral manifolds are totally geodesic submanifolds
with respect to V.
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