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Abstract

Why is spatial tuning in auditory cortex weak, even though location is important to object recognition in natural settings?



coding scheme may provide a substrate for spatial auditory

attention, as top-down modulatory control signals could selectively

suppress responses of neurons favoring a masker in order to reduce

competition and allow more precise analysis of a target from a

desired location.

Results

Neural Responses Are Sensitive to the Locations of
Competing Sources
We recorded neural responses from male zebra finches in the

auditory forebrain (field L, based on stereotactic coordinates

[17–19]) to stimuli from four azimuthal locations in the frontal

hemifield. Target stimuli were two conspecific songs, presented

either in quiet (‘‘clean’’; Figure 1A) or in the presence of a spec-

trally similar noise masker coming from the same or a different

location as the target song (Figure 1B). We assessed neural per-

formance using a single-trial spike-distance-based [20] nearest-

neighbor classification scheme [21], calculating a percent correct



recording electrode was in the left hemisphere, loudspeaker

locations were on the left side (290u, ipsilateral to the electrode),

in front (0u), halfway between front and right (+45u), and on the

right (+90u, contralateral). These locations were flipped about the

midline when recording in the right hemisphere. Henceforth,

coordinates are referenced to the recording electrode, so that

ipsilateral azimuths have negative signs and contralateral azimuths

have positive signs. Discrimination performance was calculated for

all 16 configurations and three signal-to-noise ratios (SNR; 26 dB,

0 dB, +6 dB). To assess the extent to which the head created an

acoustical obstruction (‘‘head shadow’’) to the ear opposite the

sound source, we measured sound level at both ears from all four

locations using a masker token as the probe stimulus. The dif-

ferences between left and right ears were 1.5, 0.1, 20.8, and

21.3 dB for 290, 0, +45, and +90u, respectively.
For the example site in Figure 1A and B, clean performance was

near ceiling at all tested locations. Masked performance was much

lower and varied substantially as the target was moved from the

ipsilateral side (290u) to the contralateral side (+90u), holding the

masker at 290u. Across recording sites, the masked performance

varied much more than clean performance did as a function of

location. To quantify this, we computed the spatial sensitivity

(defined as the difference between the best and worst performance

for a given experimental condition; see Materials and Methods) for

each site for both clean and masked targets. Spatial sensitivity

was 3-fold higher with a masker present than without (p,.001;

Figure 1D). The driven spike rate in response to clean songs did

not vary significantly with location (r= .16,











Spike Extraction and Sorting
Extraction of action potentials (spikes) was performed off-line.

First, neural traces were thresholded. The recording to 1 ms on

either side of each local maximum was windowed out and

considered a potential spike. These waveforms were sorted into

user-defined template spike waveforms using a correlation-like

coefficient:

r~SxSxT=max SxS
2, SxT
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where xS is a spike waveform and xT a template waveform, and the

sums are taken over time. Spikes were sorted into classes based on
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