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Fig. S1: Impedance (left panels) and magnetic transfer functions (right panels) at each station. Symbols and 
lines indicate observed and calculated data, respectively. The legend is shown in the box of station 001.
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Fig. S1: (Continued)
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Fig. S1: (Continued)
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Fig. S1: (Continued)

− 5 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

025 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

025 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

026 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

026 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

027 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

027 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
028 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

028 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

029 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

029 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

030 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

030 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 6 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

031 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

031 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

032 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

032 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

033 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

033 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
034 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

034 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

035 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

035 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

036 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

036 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 7 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

037 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

037 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

038 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

038 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

039 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

039 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
040 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

040 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

041 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

041 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

042 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

042 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 8 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

043 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

043 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

044 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

044 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

045 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

045 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
046 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

046 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

047 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

047 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

048 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

048 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 9 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

049 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

049 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

050 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

050 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

051 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

051 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
052 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

052 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

053 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

053 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

054 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

054 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 10 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

055 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

055 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

056 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

056 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

057 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

057 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
058 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

058 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

059 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

059 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

060 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

060 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 11 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

061 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

061 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

062 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

062 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

063 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

063 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
064 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

064 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

065 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

065 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

066 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

066 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 12 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

067 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

067 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

068 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

068 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

069 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

069 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
070 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

070 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

071 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

071 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

072 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

072 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 13 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

073 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

073 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

074 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

074 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

075 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

075 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
076 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

076 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

077 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

077 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

078 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

078 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 14 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

079 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

079 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

080 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

080 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

081 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

081 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
082 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

082 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

083 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

083 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

084 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

084 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 15 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

085 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

085 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

086 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

086 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

087 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

087 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
088 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

088 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

089 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

089 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

090 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

090 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 16 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

091 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

091 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

092 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

092 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

093 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

093 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
094 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

094 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

095 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

095 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

096 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

096 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 17 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

097 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

097 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

098 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

098 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

099 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

099 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
100 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

100 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

101 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

101 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

102 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

102 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 18 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

103 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

103 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

104 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

104 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

105 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

105 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4
Ap

p.
 re

s.
 lo

g[
oh

m
-m

]
106 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

106 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

107 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

107 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

108 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

108 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 19 −



-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

109 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

109 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

-180
-135
-90
-45

 0
 45
 90

 135
 180

-2 -1 0 1 2 3

Ph
as

e 
[d

eg
]

log  [Period]

-3

-2

-1

  0

  1

  2

  3

  4

Ap
p.

 re
s.

 lo
g[

oh
m

-m
]

110 Impedance

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

M
ag

. T
ra

ns
. F

un
c.

 R
ea

l

110 Magnetic TF

 -1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

-2 -1 0 1 2 3

M
ag

. T
ra

ns
. F

un
c.

 Im
ag

.

log  [Period]

Fig. S1: (Continued)

− 20 −



(a) 

 

Fig. S2: (a) Comparison of resistivity between the estimated model (red) and well log data (black). (b) 
Locations of wells. 
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(b) 

 
 

Fig. S2: (Continued) 
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