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The existence of a neutral metric \((+ + - -)\) on a $4%$-manifold is equivalent to the existence of a
$2%-plane field on the $4$-manifold. The condition for a $4$-manifold to admit a $2$-plane field is a
fundamental result of Hirzebruch and Hopf (1958). It is reported (1991) that a $4$-manifold with a
$2$-plane field[Jadmits two kinds of almost complex structures. On the basis of these existence
conditions of a neutral metric, a $2$-plane field and two kinds of almost complex structures, we can
exhibit various interesting results on $4$-manifolds. Moreover, we will report a counterexample to the
Goldeberg conjecture (1969) on an $8%-dimensional torus, where the conjecture states that an almost
Hermitian structure on a compact manifold is Kkhler if it is almost Kahler and the metric is Einstein.
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