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It hasbeensuggestedthat alpha-bandoscillation mayplay a
functional role in sensoryprocessing.Applying blind source
separationto MEG data collectedduring visual stimulation,
we found that neuronal sourceslocatedwithin the occipito-
parietal cortex show both visually evoked responsesand on-
goingalpha-bandoscillation,andthat detectedsingle-trial re-
sponseonsettimesweremodulatedby the phaseof the alpha
rhythm. To studyhow this rhythmic activity in�uences sen-
soryprocessing,we constructeda modelin which an ongoing
alpha-bandoscillationanda �x edsensoryresponsearesuper-
imposed.This modelshows the samemodulationof detected
single-trial responseonsetby alpha phasethat is observed in
theactual MEG data.

This researchwas supportedby NSF CAREER
award 97-02-311and the National Foundationfor
FunctionalBrain Imaging.

1. Data
MEG datasetswerecollectedduring100trials of visualstimu-
lation from eachof � ve subjectsat a samplingrateof 600 Hz
usingaNeuromag-122neurogradiometer.

2. SourceSeparationandLocalization
A blind sourceseparationalgorithm(SOBI, for SecondOrder
Blind Identi�cation) wasappliedto theraw data.Thisalgorithm
producesa setof sources,eachconsistingof a time seriesand
a vector of attenuationsto the sensors.Eachsource's sensor
projectionvector gives information about its spatial location.
We selectedoneoccipito-parietalsourcefrom eachsubjectfor
usein subsequentanalysis.
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6. SubtractingBackgroundAlpha
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� Bothphase-sortedstimulus-lockedimagesandlatency vs.
alphaphaseplotsshow anapparentmodulationof latency
by alphaphase.

� Subtractingestimatedbackgroundalphafrom real data
reducedthevariability of detectedlatencies.

� Syntheticdatawith analphaoscillationsuperimposedon
a constantresponsepro�le alsoleadsto a modulationof
detectedlatency by alphaphase.
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Modulation of Single-Trial Visual Evoked Responseby Alpha-Band Oscillation

3. Sortingby AlphaPhase
Trials were sortedby alphaphasemeasuredprior to the response
onset. Phasewascalculatedfrom the 10 Hz coef�cient of a short-
timeFouriertransform,usinga Hanningwindow of 668ms.

4. ResponseDetection
Thestimulus-triggeredaveragewasusedasaresponsetemplate.For
eachtrial weslid this templateto �nd thebestmatch.

5. SyntheticData
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� Apparentalphaphasemodulationof theevokedresponse
is insuf�cient to rejectanoninteractingsuperpositionmodel.

� Thisdatais thereforeconsistentwith threehypotheses:

– MEG measuressynapticactivity, so we might ex-
pectalphaphaseto modulatethe responselatency
in thenext region downstream,andnot in thesame
region.

– The processesgeneratingthealpharhythmandthe
sensoryresponsearephysicallycolocatedbut donot
interactat theshorttimescale.

– Our blind sourceseparationalgorithmfails to sep-
aratethenon-interactingalphasignalfrom thesen-
soryresponse,eventhoughthey arenot colocated.
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