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Motivation

Volumetric neurophysiology

LFP coherence varies with lateral distanceLFP coherence varies with frequency and cortical distance
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What is the pattern of LFP coherence within a volume of cortex?

We examine this question using two simultaneously recorded laminar electrode arrays.
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Inter-electrode coherence as a function of lateral distance
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Coherence estimates computed as magnitude-
squared coherence Cxy(f) using Welch’s method:

Each of the two electrode arrays were placed at different lateral distances (1-6mm) and spanned the 
radial distance (depth) of cortex allowing for coherence calculations along two dimensions of space.

Visual stimulation:
Full screen: 44.7°
White 50ms flash (325.2 cd/m2), 
followed by a 1s black screen (0.603 cd/m2)

LFP recordings conducted while subject in resting state
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Summary
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Macaque V1

Intralaminar recordings of LFP:
Two macaques (NB=7, NH=8) 
Two concurrent penetrations

Current source density (CSD) computed for data alignment
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CSD shows location, 
direction, and magnitude of 
ion exchange3,4.  LFP is 
aligned to the initial sink (LGN 
input) of the granular layers2.
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• LFP coherence is highest for low frequency bands.
• Coherence drops as both a function of lateral and radial distance.
• Deeper cortical layers remain more coherent than superficial layers.

LFP coherence is discretized across 

the vertical dimension of early 

visual cortex, with high coherence 

within superficial and deep 

laminar compartments and low

coherence between supra- (SG) 

and infra-granular (IG) layers2.

Radial LFP Coherence

LFP coherence drops off 

monotonically as a function 

of lateral distance with 

lower frequencies 

exhibiting higher coherence 

across longer distances1.

Lateral LFP Coherence
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Infragranular LFP remains more coherent across lateral 

distance than either granular or supragranular LFP.

Monkey B LFP Coherence
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