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The model: a conducting hemisphere
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Electric distortion tensor

Following Groom & Bailey (1991):

E(x,,Y,.0)=E, +E, =CE,
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Maagnetic distortion tensor 7

H(X, ¥0.0)=Hy +H,

1 ¢Jd (X, Y,2Z)x N

H, (X0 ¥5.0) = _[ 1 y2 s Lav, r=(x—x)X+(y,—y)y+22
4 r

The problem reduces to solve

numerically five triple integrals ~ HJ(X,, ¥,.,0)= E

(some of them with singularities).

y —p

jEO - DE,
a -y

H" (X, ¥5.0) = H, + DE, = (1 + DZ, H,, E, = Z,H,, Z,; regional 1D
Impedance

E =CE, =CZ,H, =CZ,(1 + DZ, ) H" i——"> |2 =CZ,(1 + DZ,)’




Validation: reproducing Groom and Bailey’s results
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Anomalous magnetic field components (normalized by
B =0o,(c,—0,)l(c,+20,)) for an electrostatic excitation
of an hemisphere (R = 100 m, p, =300 Qm, p, =10 Qm)
due to an uniform electric field in the x direction.
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Validation: reproducing Groom and Bailey’s results
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Maagnetic distortion tensor elements:

Excitating X
electric field
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electric field
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Plotting the fields: electric field
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Plotting the fields: electric field
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Plotting the fields
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Some results: inside and outside the hemisphere

P,

o, = (0,R/2,0)
p, = (0,3R,0)



p, (m)
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Some results: inside the hemisphere
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Some results: inside the hemisphere

p, =(0,R/2,0) Considering D

R=5000 m, p,=300 Qm, p,=10 Qm
X5= Om, o= 2500 m
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Some results: inside the hemisphere

o, = (0,R/2,0)
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Period at which the skin depth equals the distance to the edge of the
hemisphere (2.5 km): 2.47 s



Some results: outside the hemisphere

- (0,3R,0)

Ignoring D

R=5000 m, = 300 Q-m, p,= 10 Qm

X5= 0Om, Yo= 15000 m

258 L

L L L L

10 - —0p
a XX
pyi’p ~341.60m ;
Xy
"
= app —F°
© —_ Yy
X Py =280.20m
102.41 - [ [ [ [ [ [ [ L L |
10" 10° 10° 10* 10° 10° 10° 10 10° 10° 10"
T(s)
%28 [ [ [ [ [ [ [ [ T q)
120 . X
90 - ] |—a,
60 - . b
—~ 30 [ ] — y)(
S )= .
< 30 n — ¢yy
60|~ i
90}~ i
120 -
150F -
_180 [ [ [ [ [ [ [ [ [

P2



Some results: outside the hemisphere

p, = (0,3R,0) Considering D

R=5000 m, p,=300 Qm, p,=10 Qm
X5= 0Om, Yo 15000 m
50

10 L [ L L L L L L L

p, (€m)
[EEY
(@)
1
1

a

-50

180

150
120

1

90
60
30
0
-30
-60

10 [ [ [ [ [ [ [ [ [
-90
-120

N L [ [ [ [ [
-150 :
0-4

T T 771

()

([

T T T

-180%;

[ [
10" 10® 10° 1

L L L L L [

2 0 2 4 6 8

10 10 10 10 10 10 10




Some results: outside the hemisphere

p, =(0,3R,0)
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Assymptotic behaviour of the MT curves:

A simpler (and equivalent) expression for the impedance is
2 =C(z;*+D)"

It has been obtained as follows:

H"(x,, ,,0)=H, + DE,

E=CE, =zH" = Z(H, + DE, )= 2(z;" + D)E,

Therefore,

~

CE,=2(z,*+D)E, =z =C(z;* + D"

Now we can calculate the assymptotic limit in an easier way.



Assymptotic behaviour of the MT curves:

Recall Z=C(z;*+D)"

1( 0
We have that Z.' = i
0 o ( 1 Oj ,Uopl

Then, lim Z;* = lim ( j
W—>0 W—>0 “a)ﬂop]_

So, lim Z = lim C(z,*+ D)’

W—>0 W—>0

_—— 0
=CD™ is finite and real (lim ¢ = {ﬂ)-

—>0

Finally, im o = lim —‘Z ‘ =0

As lim ‘Z,,‘ IS Independent of frequency, apparent resistivity

W—> 0

becomes proportional to the period. This explains the slope of 45°.
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