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Figure 1. Grand Average ERP Waveform at the CPZ
electrode showing the N1-P3 waveform complex.

Figure 2. Topographic scalp distribution of the P3
waveform. Red color indicates maximal ERP signal.

SLORETA

Figure 3 shows the results of the
sLORETA analysis of the N1-P3 complex.
sLORETA estimates current source density
across the brain volume by computing the
set of voxel dipole strengths and orientations
that account for the obtained scalp
topography. The maps shown in Figure 3 are
essentially statistical maps of current density
at each voxel summarized across time.
Processing CT’s produced widespread
activation in the auditory cortex and
temporo-parietal cortical regions.

Moreover, the cortical activation was
more pronounced in the right hemisphere.
Cortical activation for the N1-P3 waveform
was maximal in the middle temporal gyrus
and temporal-parietal lobe (Brodmann’s area
21) of the right hemisphere. For clarity,
Figure 4 shows a cortical model created by
sLORETA of the maximal current source
density in the right hemisphere.

Figure 4. MNI cortical model of the N1-P3 ERP
complex neural sources in the right cerebral
hemisphere.

DISCUSSION

The results of the current study are in
concordance with other neuroimaging
methods, and indicate a right hemisphere
asymmetry for spectral processing. Our
results are consistent with the notion that the
cerebral hemispheres are differentially
specialized for processing different aspects
of auditory information (i.e., temporal vs.
spectral).

Figure 3. sSLORETA source location of the N1-P3 ERP complex superimposed on horizontal, saggital, and
coronal slices of the MNI brain. Colors represent the electric activity at each voxel in neuroanatomic Talairach

space. Yellow color indicates maximal activation.
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Specifically, the findings of this
study show that complex tone processing
has a right hemisphere bias with maximal
activation in the temporal cortical regions in
non-musicians. Moreover, the findings of
this study enhance a previous study of
complex tone processing (Greenwald &
Jerger, 2003) by providing the possible
neural correlates of spectral processing in
the brain.

To our knowledge, there have been
no prior studies of SLORETA and complex
tone processing, and this study shows the
utility of cortical source localization
methods in investigating hemispheric
asymmetries.

A limitation of this study is that it
only investigated the responses to correct
matches of complex tone pairs and did not
view incorrect responses. Future research
may want to compare the differences in
hemispheric asymmetries to the different
types of responses in order to gain a more
complete understanding of complex tone
processing. In addition, future investigations
could also include neural source
comparisons between spectral and temporal
aspects of sounds processing. For example,
an fMRI study (Jamison, Watkins, Bicho, &
Mathews, 2006) showed that there are some
hemispheric differences in processing of
temporal versus spectral information.
Utilizing a method like SLORETA could be
another avenue to further probe the various
auditory processing regions of the brain.
Finally, the results of this study only address
complex tone processing in non-musicians,
and further studies are warranted to explore
the complex tone processing of musicians.

Using the well-established complex
tones test, the present study clearly shows
that the spectral aspect of sound is
dominantly processed in the right
hemisphere. Since spectral processing is an
important factor in music processing
(Warrier & Zatorre, 2002), the results of the
current study also shed some further insight
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into the nature of right hemisphere
involvement in the processing of music. For
instance, results indicate that the middle
temporal gyrus and temporal-parietal lobe
regions appear to be involved in music note
processing (complex tones).

In conclusion, the observations of the
current study strongly support the
hypothesis that the human auditory cortex of
the right hemisphere has strong spectral
resolution capabilities (Zatorre & Belin,
2001; Warrier & Zatorre, 2002) and
contribute to the overall understanding of
hemispheric asymmetries of the human
auditory cortex function.
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