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Abstract. In this paper, we introduce the Carleson measure space CMOp on
product spaces of homogeneous type in the sense of Coifman and Weiss [4], and
prove that it is the dual space of the product Hardy space H p of two homogeneous
spaces defined in [15]. Our results thus extend the duality theory of Chang and
R. Fefferman [2, 3] on H1(R2+ × R2+) with BMO(R2+ × R2+) which was estab-
lished using bi-Hilbert transform. Our method is to use discrete Littlewood-Paley
analysis in product spaces recently developed in [13] and [14].
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1. Introduction

The Hardy and BMO spaces play an important role in modern harmonic analysis
and applications in partial differential equations. In [7], C. Fefferman and Stein
showed that the space of functions of bounded mean oscillation on Rn , BMO(Rn),
is the dual space of the Hardy space H1(Rn). They also obtained a characterization
of the BMO space in terms of the Carleson measure. For the multi-parameter prod-
uct case, S.-Y. Chang and R. Fefferman in [3] proved using bi-Hilbert transform the
following:

Theorem 1.1. The dual space of H1(R2+ × R2+) is BMO(R2+ × R2+).

Recently, using a new version of Journé covering lemma, Ferguson and Lacey
in [10] gave a new characterization of the product BMO(R × R) by bicommutator
of Hilbert transforms (see also Lacey and Terwilleger [21]). Furthermore, Lacey,
Petermichl, Pipher and Wick established in [20] such a characterization of product
BMO(Rn × Rm) using multiparameter commutators of Riesz transforms.
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