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Taken together, previous neuroimaging studies have investi-
gated the neural substrates of working memory binding, particu-
larly where and when the binding process takes place. These
findings suggest that working memory binding involves both
frontal and temporal–parietal areas, and the bound and unbound
information are processed at different stages.

Another important mechanism for binding is neural synchro-
nization. The classical binding theory suggests that binding is
achieved by convergence of axonal projections, that, axons of
neurons whose responses should be bound are converged onto a
common neuron at the higher processing level (Barlow, 1972;
Riesenhuber and Poggio, 1999). However, the classical binding
mechanism encounters the challenges of the flexibility and
complexity of binding (Gray, 1999; von der Malsburg, 1999).
Instead, the temporal binding hypothesis proposes that binding is
implemented by the synchronization of neuronal discharges
corresponding to the features that are to be bound together (Singer,
1999; von der Malsburg, 1999), which provides a flexible and
dynamic mechanism for binding. The temporal binding hypothesis
has been supported by the evidence from studies of perceptual
processing, which showed that neural synchronization at the
gamma (about 40 Hz) band is associated with binding of perceptual
information (for reviews, see Singer, 1999; Engel and Singer,
2001). However, it still remains unclear whether neural synchro-
nization is also engaged in binding of information in working
memory. The current EEG study was designed to investigate this
issue by adopting the task paradigm of Prabhakaran et al. (2000)
and analyzing both the oscillatory power (TallonBaudry et al.,
1996) and phase synchronization (Lachaux et al., 1999).
Specifically, if working memory binding involves neural synchro-
nization, we would like to see whether the neural synchronization
occurs at the gamma band as in perceptual binding, or instead, at
other frequency bands.

EEG activity includes both the induced (not phase-locked to
stimulus onset) and evoked (phase-locked to stimulus onset)
activities. Given that the largely oscillatory induced activity is
considered to reflect dynamic brain processes and is thought to play
an important role in binding (for reviews, see Pfurtscheller and da
Silva, 1999; Tallon-Baudry and Bertrand, 1999; Bastiaansen and
Hagoort, 2003), we investigated mainly the induced oscillatory
activity. When investigating the phase coupling of two oscillations
of different brain regions, coherence is the traditional method
(Ruchkin, 2005). But it has been suggested that coherence measures
both power and phase correlations thus cannot purely reflect the
phase synchronization (Lachaux et al., 1999).
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