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Working Memory (WM) and tACS @ Limitations of tACS @ New Approach: tAMS @ Objectives @ Hypothesis

e transcranial Alternating Current Stimulation (tACS) is a non- e Side effects: tingling, discomfort, Transcranial Alternating Magnetic  Stimulation  1.Validate tAMS the effectiveness in 1.Cognitive Effects of Stimulation:

invasive method using oscillating currents to modulate brain even pain. (tAMS)  uses alternating magnetic  fields ~ modulating WM. tAMS aims to enhance working
activity. Non-uniform current distribution: (sinusoidal) to induce electric currents in the 2. Assess how 40 Hz and 60 Hz memory by precisely modulating
e |t may enhance working memory by targeting neural oscillations. electrical fields are distorted by brain. stimulations differentially affect WM neural networks
e While theta-band stimulation is well studied, gamma-band tissue properties (skin, bone, CSF). Deeper and more homogeneous penetration  performances. 2.EEG Signal Analysis: RQA offers
stimulation remains less explored but shows promising effects. Limited depth: tACS currents Fields orientation (orthogonal) 3. Evaluate Recurrence Quantification insights into neural effects of
e To assess its impact, we used EEG and applied a nonlinear primarily affect cortical regions, Improved participant comfort Analysis against traditional linear stimulation by detecting subtle
analysis (RQA) to investigate the dynamics and complexity of with poor penetration into deeper tAMS induces cortical electric fields of similar ~methods to improve EEG signal changes in signal complexity and
brain signals. brain areas. intensity to tACS (0.1-1V/m) analysis following stimulation. dynamics

MATERIAL & EXPECTED MAIN RESULTS
METHODS

(A) Experimental groups Desired number of participants : n = 50 )
Control tACS - 40Hz tACS - 60Hz tAMS - 40Hz tAMS - 60Hz

Main stimulation electrode (AF3 position)
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Figure 1. Expected effects on A’ precision during the Sternberg WM task under

stimulation. This figure illustrates the expected results regarding working memory
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precision (A) measured before, during, and after stimulation across five
experimental groups. No differences are anticipated before stimulation (ns). A
05 significant improvement is expected during stimulation (**), particularly in the tACS
and tAMS groups, reflecting effective modulation of neural networks involved in
working memory. A smaller, residual effect is expected after stimulation (*). These

hypothetical results support the idea that tAMS, like tACS, may enhance memory
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l NS Figure 2. Expected effects on reaction time during the Sternberg WM task under
stimulation. This figure shows the expected results for reaction time (s) measured

/ \ before, during, and after stimulation across five experimental groups. No differences
(C) Sternberg Block 1 Block 2 Block 3 10 min 0.5 are expected before stimulation (ns). A significant reduction in reaction time is
taSk <105 expected during stimulation (***), particularly in the tACS and tAMS groups, reflecting
, , , improved processing speed and efficiency due to neural network modulation. A
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moderate improvement is also expected to persist after stimulation (*). These
hypothetical findings would support the potential of tAMS, alongside tACS, to
enhance cognitive performance, with added benefits in terms of comfort and
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q@ Neuroscientific implications - Both tAMS and tACS modulate neural circuits involved in working memory, likely through effects on synaptic plasticity and, in particular, by * Marwan & Kraemer (2023) - European Physical Journal Special Topics
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Neurophysics advantage - Unlike tACS, which delivers current directly through the scalp and is affected by tissue conductivity, tAMS induces perpendicular electric fields via 2 Teleems (et = Leeire Nefss in Mefinesmerics
i time-varying magnetic fields.This allows for greater control over the orientation of the induced current, which may result in more efficient alignment with dendritic-somatic * Thompson et al. (2022) - Experimental Brain Research
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+ Perspective in therapeutic advence - These findings may lead to improved working memory performance, especially relevant for addressing therapeutic challenges in the o Wischnewski et al. (2024) - PNAS
elderly population, where cognitive decline and dementia are growing concerns.
% Overcoming therapeutic problems of tACS with the use of MF - tAMS overcomes several limitations of tACS, including limited field penetration, inhomogeneous distribution, Contact
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