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Introduction
Importance of spectral parameterization
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« Hilbert transform confounds changes in aperiodic exponent with changes in alpha power

« Without spectral parameterization, unable to adjudicate whether aperiodic exponent or
alpha power underlies WM representations
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Donoghue, Haller, Peterson, et al. (2020)



Introduction

Aperiodic exponent in working memory
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Aperiodic exponent in working memory
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Introduction
Hypotheses

1. Encoding of spatial location
by total alpha power during
WM maintenance is
reflective of true differences
iIn alpha oscillatory power

2. Initial encoding of spatial
location during stimulus
presentation is supported

Stimulus encoding

by changes in E/l balance --ﬁ iy 0 [
that are reflected in Ly R
aperiodic exponent B T
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Methods

Fit encoding model of spatial location
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Methods

Assess strength of spatial location representation from inverted
encoding model

CTF slope

Dista
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Methods

Dataset: large collection of spatial WM tasks (n = 112)

Task 7
1000 ms

Task 4

T1:250 ms
T2: 1000 ms

250 ms
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Methods

Time-resolved spectral parameterization

112 subjects
Oscillation present ~872 trials
Center ISiZHHZ ~27 channels

frequency

Broadband
offset

~775 timepoints
2,071,005,276 spectra
0.002 s

1 day/86,400 s

s ~48 days
Total power
s Y>periodic 1/68 cores

loa(f exponent
og(frequency) 24 hours/day

~17 hours

Relative power

log(power)
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Parameter Shuffled location labels?
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Parameter Shuffled location labels?
—— Alpha total power — No

Results — Aphatoulooner | — to

—— Aperiodic exponent
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Preliminary conclusions

1. Alpha oscillatory power encodes
spatial location during WM

maintenance
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CTF slope
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Preliminary conclusions

1. Alpha oscillatory power encodes CTF slope for aperiodic exponent
. : . during first 400 ms after stimulus onset
Spatlal Iocatlon durlng WM *okk Shuffled location labels?
maintenance as) T =
2. Aperiodic exponent encodes . L -
spatial location during first 400 . w
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1200 ms

Task 6
1000 ms

T1:250 ms
T2: 1000 ms

Task 8
1150 ms
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CTF slope
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