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Protection of working memory

Working memory

maintenance
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» Working memory integrity

5679 90 Alpha oscillations (~10Hz)

functional inhibition

(1) Role of alpha activity before distractors presentation

(2)Role of alpha activity during distractors presentation

(Klimesch 2007; Jensen & Mazaheri 2010; Jensen, Bonnefond & Van Rullen 2012)
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Protection of working memory

» Working memory integrity

Alpha oscillations (~10Hz)

functional inhibition

(1) Role of alpha activity before distractors presentation



Alpha power protects WM against anticipated distractors L———
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Bonnefond & Jensen 2012, Current Biology



Alpha power protects WM against anticipated distractors |

last memory item strong distractor

Distractor
incorporated in WM

Is high alpha power indeed associated with less engagement?

Bonnefond & Jensen 2012, Current Biology



Is high alpha power associated with less engagement? ’

Coupling between alpha activity and high gamma power

Gamma activity ll“

ml Il}m Index of engagement
(>80H2)

Osipova et al. 2008; Voytek et al. 2010; Spaak et al. 2012; Bahramisharif et al.2013




Is high alpha power associated with less engagement? |

Coupling between alpha activity and high gamma power

Gamma activity
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Osipova et al. 2008; Voytek et al. 2010; Spaak et al. 2012; Bahramisharif et al.2013




Gamma power 1s coupled to alpha phase
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Bonnefond & Jensen, u#nder review



Alpha increase is associated with a decrease of engagement

memory set distractor probe
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Alpha increase is associated with a decrease of engagement |

strong distracter
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Protection of working memory

» Working memory integrity

Alpha oscillations (~10Hz)

functional inhibition

(2)Role of alpha activity during distractors presentation
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Gamma activity induced by a stimulus

Gamma activity i ||.

(60-80H)

""l“' Associated with

stimulus processing

Osipova et al. 2008; Voytek et al. 2010; Spaak et al. 2012; Bahramisharif et al.2013



Distractors induce lower gamma activity than memory item
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Bonnefond & Jensen 2013, Communicative and Integrative Biology



Phase shifts of gamma between memory item and distractor
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Bonnefond & Jensen, submitted



Phase shifts of gamma between memory item and distractor’
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ﬂ
Two mechanisms to prevent incorporation of distractors in Wl\/ﬂ

* Alpha activity 1s associated with a decrease of engagement in anticipation of a distractor

* Gamma activity induced by distractors and memory items burst at different alpha phases

> Alpha activity protects working memory integrity

Thank you for your attention



Two mechanisms to prevent incorporation of distractors in Wl\/ﬂ
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Gamma power 1s coupled to alpha phase
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Gamma power is coupled to alpha phase
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Phase preference of gamma activity shifts between memory item and distractor
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Distractors induce lower gamma activity than memory item
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Bonnefond & Jensen 2013, Communicative and Integrative Biology



Induced gamma power coupled to alpha phase during stimulus processing

strong distractor

memory set i probe
A weak distractor
f 3\
V T F K R T
0.033s  1.1s &
t=0
=
x10
120
%‘ 100 a8
&
g °
)
g 7 ¢
g
2 0

6 & 10 12 14 16 13 20

frequency phase (Hz)
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Rhytmical dcrease of gamma activity in anticipation of strong distractor
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Alpha steps on gamma in a phasic manner: evidence from resting state in Macaque

Macaque Primary
Visual Cortex

-0.05

|
o

-0.15

|
o
[}

-0.25

|
e
w
T

alpha/gamma amplitude correlation

*Hx

. 035

_04 1 L 1 L
peak down flank trough up flank

alpha phase bin

ucgnpow Jamod 9

v L
, LY.V \ .
03 0.2 0.1 1] [V 0z 03
time relative to alpha peak (s)

Infragranular alpha Spaak, Bonnefond, Maier, Leopold, Jensen (2012)

bipadar LFP(my pm)



