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BACKGROUND RESEARCH FRAMEWORK

The brain dynamics underpinning working memory (WM)'2 : This study optimally assesses the WM brain dynamics:

1. We acquire magnetoencephalographic data (MEG)

1. unfolds at milliseconds (ms) time scale, .
- ms temporal resolution

2. recruites large-scale brain networks,

3. involves different (9, a.. ) brain rhythms. 2. We conduct a data-driven network analysis

- time delay embedded-HMM (TDE-HMM)3
Traditional investigations assess only one or two dimentions

and/or are limited in the time-frequency resolutions?. 3. We extract data-driven frequency components, by non-
negative matrix factorization (NNMF), in which we describe
the brain networks3:

->Mean power spectral density distribution
of the WM brain networks? —~>Phase-coherence connectivity map

How can we optimally explore
the rich temporal, spectral, spatial dimensions

By applying the TDE-HMM on MEG data, we provide a
novel description of the network dynamics underlying
WM at milliseconds resolution
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DISCUSSION

State 1 — The early theta prefrontal network works as executive
control of stimulus encoding and times other processes in a
top-down way?~>°.
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State 2 — The alpha occipital network significantly deactivates
between 200 and 400 ms, which might reflect the
STATES’ PROFILES. Every row of this figure shows one state. From left to I’ight, the p|OtS show the engagement Of OCClplta‘ reglons In ‘etter encodlng and

temporal, spatial and connectivity profiles of each state. The spatial maps plot the normalized average . 55
power spectral density across the 42 parcels, and the connectivity networks display the phase coherence WO rklng memaory sto rage~-.

across brain regions; both quantities refer to a specific frequency component (mode) of the spectrum.
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