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The model: a conducting hemisphere
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Electric distortion tensor

- Inside the hemisphere:

- Outside the hemisphere:
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Following Groom & Bailey (1991):



Magnetic distortion tensor
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The problem reduces to solve 

numerically five triple integrals 

(some of them with singularities). 



Validation: reproducing Groom and Bailey’s results
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Anomalous magnetic field components (normalized by                                                                           

) for an electrostatic excitation 

of an hemisphere (R = 100 m,                     ,                   ) 

due to an uniform electric field in the x direction.
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Validation: reproducing Groom and Bailey’s results



Magnetic distortion tensor elements:
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Plotting the fields: electric field
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Plotting the fields: electric field Zoom inside the 

hemisphere: constant in 

direction and magnitude
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Plotting the fields: magnetic field
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Some results: inside and outside the hemisphere
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ẑ



10
-10

10
-8

10
-6

10
-4

10
-2

10
0

10
2

10
4

10
6

10
8

10
10

10
0.421064

10
0.421064

10
0.421064

T (s)


a
 (


·m
)

R= 5000 m, 
1
= 300 ·m, 

2
= 10 ·m

x
0
= 0 m, y

0
= 2500 m

 

 


xx


xy


yx


yy

10
-10

10
-8

10
-6

10
-4

10
-2

10
0

10
2

10
4

10
6

10
8

10
10

-180
-150
-120

-90
-60
-30

0
30
60
90

120
150
180

T (s)


 (

º)

 

 


xx


xy


yx


yy

Some results: inside the hemisphere
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Some results: inside the hemisphere
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Some results: inside the hemisphere
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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
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Some results: outside the hemisphere
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Some results: outside the hemisphere
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Some results: outside the hemisphere
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Assymptotic behaviour of the MT curves:
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A simpler (and equivalent) expression for the impedance is
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Now we can calculate the assymptotic limit in an easier way.

It has been obtained as follows:
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Assymptotic behaviour of the MT curves:

Recall

As               is independent of frequency, apparent resistivity 

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