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Frequency Band Power by Depth: ElectricalSeriesProbeA-LFP (ACA) - standard
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Time-Frequency Analysis: ElectricalSeriesProbeB-LFP (Vis a) - Standard Control
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Frequency Band Power by Depth: ElectricalSeriesProbeB-LFP (Vis a) - Standard Control
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Time-Frequency Analysis: ElectricalSeriesProbeB-LFP (Vis a) - Sequential Control
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Frequency Band Power by Depth: ElectricalSeriesProbeB-LFP (Vis a) - Sequential Control
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Time-Frequency Analysis: ElectricalSeriesProbeB-LFP (Vis a) - Jitter Control
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Frequency Band Power by Depth: ElectricalSeriesProbeB-LFP (Vis a) - Jitter Control
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Frequency Band Power by Depth: ElectricalSeriesProbeB-LFP (Vis a) - halt
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Time-Frequency Analysis: ElectricalSeriesProbeB-LFP (Vis a) - omission
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Frequency Band Power by Depth: ElectricalSeriesProbeB-LFP (Vis a) - omission
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Time-Frequency Analysis: ElectricalSeriesProbeB-LFP (Vis a) - orientation_45
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Frequency Band Power by Depth: ElectricalSeriesProbeC-LFP (Vis p) - halt
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Frequency Band Power by Depth: ElectricalSeriesProbeD-LFP (Vis lm) - Jitter Control
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Time-Frequency Analysis: ElectricalSeriesProbeF-LFP (ACA MOs) - Standard Control
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Time-Frequency Analysis: ElectricalSeriesProbeF-LFP (ACA MOs) - Sequential Control
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Time-Frequency Analysis: ElectricalSeriesProbeF-LFP (ACA MOs) - omission



0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Delta (1-4 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Theta (4-8 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Alpha (8-13 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Beta (13-30 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80
Ch

an
ne

l #
 (0

=d
ee

p 
tip

, h
ig

h=
su

pe
rfi

cia
l)

Deep

Middle

Superficial

Low Gamma (30-60 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

High Gamma (60-100 Hz)

0.100

0.075

0.050

0.025

0.000

0.025

0.050

0.075

0.100

Po
we

r

20

40

60

80

Po
we

r

2

4

6

8

10

12

14

Po
we

r

0.5

1.0

1.5

2.0

2.5

3.0

Po
we

r

0.1

0.2

0.3

0.4

0.5

0.6

Po
we

r

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

Po
we

r

Frequency Band Power by Depth: ElectricalSeriesProbeF-LFP (ACA MOs) - omission



0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

50

25

0

25

50

75

100

125

150

Po
we

r c
ha

ng
e 

(%
)

Deep (Ch 0-31)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

60

40

20

0

20

40

60

80

100

Po
we

r c
ha

ng
e 

(%
)

Middle (Ch 32-63)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

50

0

50

100

150

Po
we

r c
ha

ng
e 

(%
)

Superficial (Ch 64-95)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

Band Power Dynamics by Layer: ElectricalSeriesProbeF-LFP (ACA MOs) - omission



Dee
p

Midd
le

Su
pe

rfic
ial

Delta

Theta

Alpha

Beta

Low Gamma

High Gamma

Peak Power by Band × Layer

20

40

60

80

100

Po
we

r

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

5

10

15

20

25

30

35

Po
we

r

Average Power Across All Channels

Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

10

20

30

40

50

60

Th
et

a 
Po

we
r

Theta Band (4-8 Hz) by Layer
Deep
Middle
Superficial

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

Ga
m

m
a 

Po
we

r

Low Gamma Band (30-60 Hz) by Layer
Deep
Middle
Superficial

Band Power Summary Matrix: ElectricalSeriesProbeF-LFP (ACA MOs) - omission



0.4 0.2 0.0 0.2 0.4 0.6 0.8

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Deep (Ch 0-31, tip surface)

15

10

5

0

Po
we

r (
dB

)

0.4 0.2 0.0 0.2 0.4 0.6 0.8

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Middle (Ch 32-63, tip surface)

10

5

0

5

10

Po
we

r (
dB

)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Superficial (Ch 64-95, tip surface)

10

5

0

5

10

Po
we

r (
dB

)

Time-Frequency Analysis: ElectricalSeriesProbeF-LFP (ACA MOs) - orientation_45



0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Delta (1-4 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Theta (4-8 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Alpha (8-13 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Beta (13-30 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80
Ch

an
ne

l #
 (0

=d
ee

p 
tip

, h
ig

h=
su

pe
rfi

cia
l)

Deep

Middle

Superficial

Low Gamma (30-60 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

High Gamma (60-100 Hz)

0.100

0.075

0.050

0.025

0.000

0.025

0.050

0.075

0.100

Po
we

r

20

40

60

80

100

Po
we

r

2

4

6

8

10

12

14

Po
we

r

0.5

1.0

1.5

2.0

2.5

Po
we

r

0.1

0.2

0.3

0.4

0.5

0.6

Po
we

r

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

Po
we

r

Frequency Band Power by Depth: ElectricalSeriesProbeF-LFP (ACA MOs) - orientation_45



0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

50

0

50

100

150

200

250

Po
we

r c
ha

ng
e 

(%
)

Deep (Ch 0-31)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

80

60

40

20

0

20

40

60

80

Po
we

r c
ha

ng
e 

(%
)

Middle (Ch 32-63)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

50

25

0

25

50

75

100

125

Po
we

r c
ha

ng
e 

(%
)

Superficial (Ch 64-95)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

Band Power Dynamics by Layer: ElectricalSeriesProbeF-LFP (ACA MOs) - orientation_45



Dee
p

Midd
le

Su
pe

rfic
ial

Delta

Theta

Alpha

Beta

Low Gamma

High Gamma

Peak Power by Band × Layer

20

40

60

80

100

Po
we

r

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

5

10

15

20

25

30

Po
we

r

Average Power Across All Channels

Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

10

20

30

40

50

60

Th
et

a 
Po

we
r

Theta Band (4-8 Hz) by Layer
Deep
Middle
Superficial

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

Ga
m

m
a 

Po
we

r

Low Gamma Band (30-60 Hz) by Layer
Deep
Middle
Superficial

Band Power Summary Matrix: ElectricalSeriesProbeF-LFP (ACA MOs) - orientation_45



0.4 0.2 0.0 0.2 0.4 0.6 0.8

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Deep (Ch 0-31, tip surface)

15

10

5

0

5

Po
we

r (
dB

)

0.4 0.2 0.0 0.2 0.4 0.6 0.8

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Middle (Ch 32-63, tip surface)

10

5

0

5

10

Po
we

r (
dB

)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Superficial (Ch 64-95, tip surface)

10

5

0

5

10

Po
we

r (
dB

)

Time-Frequency Analysis: ElectricalSeriesProbeF-LFP (ACA MOs) - orientation_90



0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Delta (1-4 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Theta (4-8 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Alpha (8-13 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Beta (13-30 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80
Ch

an
ne

l #
 (0

=d
ee

p 
tip

, h
ig

h=
su

pe
rfi

cia
l)

Deep

Middle

Superficial

Low Gamma (30-60 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

High Gamma (60-100 Hz)

0.100

0.075

0.050

0.025

0.000

0.025

0.050

0.075

0.100

Po
we

r

20

40

60

80

100

Po
we

r

2

4

6

8

10

12

14

16

Po
we

r

0.5

1.0

1.5

2.0

2.5

3.0

3.5
Po

we
r

0.1

0.2

0.3

0.4

0.5

0.6

Po
we

r

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

Po
we

r

Frequency Band Power by Depth: ElectricalSeriesProbeF-LFP (ACA MOs) - orientation_90



0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

25

0

25

50

75

100

125

150

Po
we

r c
ha

ng
e 

(%
)

Deep (Ch 0-31)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

75

50

25

0

25

50

75

100

125

Po
we

r c
ha

ng
e 

(%
)

Middle (Ch 32-63)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

50

0

50

100

150

Po
we

r c
ha

ng
e 

(%
)

Superficial (Ch 64-95)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

Band Power Dynamics by Layer: ElectricalSeriesProbeF-LFP (ACA MOs) - orientation_90



Dee
p

Midd
le

Su
pe

rfic
ial

Delta

Theta

Alpha

Beta

Low Gamma

High Gamma

Peak Power by Band × Layer

10

20

30

40

50

60

70

Po
we

r

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

5

10

15

20

25

30

35

Po
we

r

Average Power Across All Channels

Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

10

20

30

40

50

60

70

Th
et

a 
Po

we
r

Theta Band (4-8 Hz) by Layer
Deep
Middle
Superficial

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0.10

0.15

0.20

0.25

0.30

0.35

0.40

Ga
m

m
a 

Po
we

r

Low Gamma Band (30-60 Hz) by Layer
Deep
Middle
Superficial

Band Power Summary Matrix: ElectricalSeriesProbeF-LFP (ACA MOs) - orientation_90



0.4 0.2 0.0 0.2 0.4 0.6 0.8

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Deep (Ch 0-31, tip surface)

15

10

5

0

5

Po
we

r (
dB

)

0.4 0.2 0.0 0.2 0.4 0.6 0.8

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Middle (Ch 32-63, tip surface)

10

5

0

5

10

Po
we

r (
dB

)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Superficial (Ch 64-95, tip surface)

10

5

0

5

10

Po
we

r (
dB

)

Time-Frequency Analysis: ElectricalSeriesProbeF-LFP (ACA MOs) - sequence_omission



0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Delta (1-4 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Theta (4-8 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Alpha (8-13 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

Beta (13-30 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80
Ch

an
ne

l #
 (0

=d
ee

p 
tip

, h
ig

h=
su

pe
rfi

cia
l)

Deep

Middle

Superficial

Low Gamma (30-60 Hz)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

20

40

60

80

Ch
an

ne
l #

 (0
=d

ee
p 

tip
, h

ig
h=

su
pe

rfi
cia

l)

Deep

Middle

Superficial

High Gamma (60-100 Hz)

0.100

0.075

0.050

0.025

0.000

0.025

0.050

0.075

0.100

Po
we

r

10

20

30

40

50

60

70

Po
we

r

2

4

6

8

10

12

Po
we

r

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25
Po

we
r

0.1

0.2

0.3

0.4

0.5

Po
we

r

0.04

0.06

0.08

0.10

0.12

0.14

0.16

Po
we

r

Frequency Band Power by Depth: ElectricalSeriesProbeF-LFP (ACA MOs) - sequence_omission



0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

10

0

10

20

30

40

50

60

70

Po
we

r c
ha

ng
e 

(%
)

Deep (Ch 0-31)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

10

0

10

20

30

Po
we

r c
ha

ng
e 

(%
)

Middle (Ch 32-63)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

0

20

40

60

80

Po
we

r c
ha

ng
e 

(%
)

Superficial (Ch 64-95)
Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

Band Power Dynamics by Layer: ElectricalSeriesProbeF-LFP (ACA MOs) - sequence_omission



Dee
p

Midd
le

Su
pe

rfic
ial

Delta

Theta

Alpha

Beta

Low Gamma

High Gamma

Peak Power by Band × Layer

20

40

60

80

100

120

Po
we

r

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0

5

10

15

20

25

30

Po
we

r

Average Power Across All Channels

Delta
Theta
Alpha
Beta
Low Gamma
High Gamma

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

10

20

30

40

50

60

Th
et

a 
Po

we
r

Theta Band (4-8 Hz) by Layer
Deep
Middle
Superficial

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time (s)

0.10

0.15

0.20

0.25

0.30

0.35

0.40

Ga
m

m
a 

Po
we

r

Low Gamma Band (30-60 Hz) by Layer
Deep
Middle
Superficial

Band Power Summary Matrix: ElectricalSeriesProbeF-LFP (ACA MOs) - sequence_omission



0.4 0.2 0.0 0.2 0.4 0.6 0.8

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Deep (Ch 0-31, tip surface)

15

10

5

0

5

Po
we

r (
dB

)

0.4 0.2 0.0 0.2 0.4 0.6 0.8

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Middle (Ch 32-63, tip surface)

10

5

0

5

10

15

Po
we

r (
dB

)

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Time from stimulus onset (s)

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

Superficial (Ch 64-95, tip surface)

10

5

0

5

10

15

Po
we

r (
dB

)

Time-Frequency Analysis: ElectricalSeriesProbeF-LFP (ACA MOs) - standard
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Band Power Summary Matrix: ElectricalSeriesProbeF-LFP (ACA MOs) - standard


