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Supplementary figures
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Supplementary Figure 1. Comparison of raw and smoothed spectra as inputs for
principal component analysis. (A) Representative time series of raw alpha amplitude (black
trace), and the same time series smoothed with a Gaussian kernel of 1-minute width (red
trace). (B) Percentage of variance explained by each principal component, principal
coefficient eigenvectors, and an example time series of the first four principal components for
smoothed data. (C) Same as (B) but for data that were not smoothed prior to PCA. Note that
far more components were required to reach the 80% variance threshold, and that raw traces

of each component appear noisier.
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Supplementary Figure 2. Frequency of state tansitions across all sessions and animals.
Each plot shows the frequency of transitions between each clustered state across individual

recording sessions. Sessions from each animal are organized into rows.
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Supplementary Figure 3. State dependent changes in bicoherence without global
average rereferencing. (A-C) Display bicoherence spectra computed on HECoG signals that
were not rereferenced by the global mean PECo0G signal. Note the presence of previously
identified frequency-frequency bands, such as delta / high gamma coupling. Bicoherence in
the pREM/AS (C) displays a clear peak in the theta / gamma range (4-5 Hz / 40-60 Hz) that
was not present in globally rereferenced signals. (D) Bar graphs (+ SEM) show the strength of
theta / gamma bicoherence across each brain state (** p < 0. 01, *** p < 0.001, kruskal-wallis

test, Bonferroni corrected p-values).
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Supplementary Figure 4. Imaginary coherence and amplitude envelope correlation
across brain states. (A) Population average imaginary coherence spectra across the three
brain states. Note the significant state-dependent changes in imaginary coherence in the delta,
theta, and alpha frequency bands, reflecting PLV results. These results show that state-
dependent shifts in cortical synchronization, as measured by PLV, occur with non-zero phase
lag, and are therefore not the result of measuring common sources across LECoG electrodes.
(B) Population average amplitude envelope correlation spectra across brain states. Prior to
computing amplitude correlation, time-frequency estimates of pairs of channels were
orthogonalized to eliminate the contribution of common sources measured at each electrode
(see methods). Peaks in amplitude envelope correlation spectra can be observed at the delta,
alpha, and high gamma frequencies. Interestingly, despite displaying strong phase
synchronization in the theta frequency band, this band lacked a clear peak in amplitude

correlation spectra across brain states.



