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Highlights EEG recording & data analysis Tasks A-C

Wavelet analysis (tasks A-C) A peak alpha frequency for an individual participant
c 128 Electrodes (BioSemi) + e 3000 ms segments (0 ms Is stimulus onset) defined as the frequency bandwidth (8-14Hz) that
4 H/V—EOG. Complex Morlet wavelet (c=5), 5-20Hz contains the lowest spectral amplitude, within 200-600
150 linear steps (at increments of 0.1Hz) ms window, at C3. (Gundlach et al., 2016).
Baseline corrected from -600 to 200 ms pre-stim. Data NOT averaged across time.

» Four tasks known to modulate alpha oscillations compared

» Individual peak frequency different for resting state compared to event related
desynchronization tasks

» Peak alpha frequency was determined whilst not averaging across time
Timing of the alpha peak later for endogenous compared to exogenous attention

FDR corrected contrasts shows alpha differences at around 600 ms between
endo and exo. attention

Study shows implications for choosing method to determine peak for e.g., tACS.
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Filter 0.1-40Hz

Analysis

_ FFT analysis (task D) Tasks D
Artefact rejected (+100uV) 8000 ms segments. Hanning window 10%, Freq. Highest amplitude selected for each individual at C3 in

resolution 0.1Hz. 8-14Hz region.

Finding the peak
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pre-processi

Results & Conclusions
Background

o _ _ A Endogenous task B Exogenous task C Passive task [D Resting state task
Oscillations in the alpha frequency range (8-14Hz), measured using EEG, have been shown ‘ Hz ' ' '
' .| C3

to have a functional role in cognition, attention in particular. C3 A C3
Several different tasks have been used in order to generate and measure alpha oscillations.
Voluntarily shifting attention (task A) to one side of space leads to a decrease of alpha activity 16 5 10
over the contralateral hemisphere (Haegens et al., 2011). 14 | 14
Alpha also measured in resting state paradigm, where participants do not actively engage In |

tasks (task D) (Klimesh, 1999) | =] “

C3

12

Simply presenting stimuli leads to alpha desynchronization (task C) (Gundlach et al . 2016). | 1o -
It is also known that there is variability in preferred peak alpha frequency. People have a | | |
“preferred” alpha frequency. Differences w t o dif'ferent‘Clgnitive state's

and neurological disorders (Mireau et al., 2017). |
We set out to measure alpha oscillations and peak properties in four tasks known to modulate 1500 -1000 500 ms 1500 000 500 0 500 1000 ms WO e w00 %0 w00

-0.35 0 0.50
alpha.

Endogenous vs. Exogenous task (FDR)

. Peak alpha frequency Behavioural performance
DeS]gn and Procedure A. The bilateral cue, single or double tap, indicated 10 Participants showed facilitation of attended

attend left or right. Targets appeared 80% at targets in the endogenous task and inhibition
Endogenous task attended and 20% at unattended hand. 4.5% of all or return in the exogenous task.

@ @ @@D r trials were catch trials, with only cue and no target.
\o 4.5% of trials were fast filler trials with a 500 ms ISI. AR,
| \ | | ! B. The unilateral cue was a single tap to either left _Endogenous vs. Passive task (FDR)

Cue T t : ‘ . C g
100 ms ooms oponse 15',20_ or right hand. Targets appeared 50% at cued and S Resting state (task D) peak (Hz) was significantly
3000 ms 50% at uncued hand. Catch and fast filler trials were e O ower compared to exogenous alpha peak.

the same as endogenous task.

All tasks engaged alpha and demonstrated a
peak.

Frequency (Hz)

| Endogenous and exogenous tasks differed at
Exogenous task B Time of peak around 600 ms using data driven, FDR corrected

@@ z\ C._ In t_he pasg,ivc_e tas_k partiqipants received a tactile 180 SaTEEE
% stimuli to their right index finger. No response was

required | The timing of the peak (ms) was significantly later
| ! | | | for endogenous alpha compared to passive task.

Cue Target  Response  ITI . .. . . This is in line with endogenous attention being
D. In the resting state task participants did not Exogenous vs. Passive task (FDR . . .
100 ms 100 ms 1500- J P P J ( ) slower to direct compared to reflexive shifts of

3000 ms receive any stimuli but only focused on a fixation N
cross. Two blocks of 2.7 minutes each. ldentical attention.
Passive task C Resting state task D timing to the Passive task. 360 Choosing the task to determine peak alpha

@ X ass matters
. Off=d0

* Participants
—_—

Tap ITI _ 20 paid participants, all right handed.
100 ms  2800-3800 ms 3 minutes
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