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W H A T  I S  S P E C I A L  I N
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G R A Y  e t  a l . ,  N a t u r e ,  1 9 8 9
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B I N D I N G  B Y  S Y N C H R O N I Z A T I O N
C O N T R O V E R S I E S
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C A S T E L O - B R A N C O . . N E U E N S C H W A N D E R …
N a t u r e , 2 0 0 0
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L I M A  …  N E U E N S C H W A N D E R
C e b  C o r t e x ,  2 0 1 0

B I N D I N G  B Y  S Y N C H R O N I Z A T I O N
C O N T R O V E R S I E S
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S E L E C T I V E  A T T E N T I O N
R O L E  O F  G A M M A  O S C I L L A T I O N S

F R I E S  E T  A L . ,  S C I E N C E  2 0 0 1

In V4 cells activated by the attended stimulus show increased 
gamma-frequency (35 to 90 hertz) synchronization compared 
with neurons activated by distracters.



S E L E C T I V E  A T T E N T I O N
R O L E  O F  G A M M A  O S C I L L A T I O N S

F R I E S ,  N E U R O N  2 0 1 5

Selective coherence implies into selective communication.



m o d i f i e d  f r o m
W O M E L S D O R F ,  V I N C K ,  L I M A ,  . . N E U E N S C H W A N D E R ,  F R I E S

P N A S , 2 0 1 2

S T I M U L U S  E N C O D I N G  W I T H  G A M M A
P H A S E  C O D I N G

In V1, orientation is encoded by phase relationships between spike and LFP signals.
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C O N T R O V E R S I E S

T I C S ,  2 0 1 5



D O  G A M M A  O S C I L L A T I O N S  P L A Y  A  
R O L E  I N  V I S I O N ?



A R T I F I C I A L  v s .  N A T U R A L
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I T O ,  M A L D O N A D O ,  S I N G E R ,  G R Ü N
C e r e b r a l  C o r t e x . ,  2 0 1 3
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B R U N E T …  F R I E S
C e r e b r a l  C o r t e x . ,  2 0 1 3

G A M M A  R E S P O N S E S
M A C A Q U E  M O N K E Y



B R U N E T …  F R I E S
C e r e b r a l  C o r t e x . ,  2 0 1 3

G A M M A  R E S P O N S E S
M A C A Q U E  M O N K E Y



B R U N E T …  F R I E S
C e r e b r a l  C o r t e x . ,  2 0 1 3
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G A M M A  O F  L F P
S T I M U L U S  D I R E C T I O N  O F  M O V E M E N T
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Gamma modulation depends strongly on stimulus properties, such as orientation.  



Center Periphery

R E C O R D I N G S  F R O M  C A P U C H I N  V 1



C E N T E R  v s .  P E R I P H E R Y
G A M M A  F R E Q U E N C Y  D E P E N D S  O N  S P E E D

Gamma oscil lation frequency is much high for central representation.
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Does gamma oscil lation frequency depends on visual map?
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Gamma modulation increases dramatical ly with stimulus size . Frequency decreases.  
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