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* To understand the basic theory about electromagnetic observation,
especially MT method.(t K iEER)

* To learn about the equipment and process of field work.

* To analyze data and gain the structure of the measured place.



EEHFE X (Maxwell’s equations)

VxH = (im(c; 4 g) E :Ampere;%8|
VxE =-I a)yH : Faraday ;% 8l
c: BRIEEE[S/M] (o =p: LLIEIH[OM])

e: (BEZE)FES(8.854 x 1012 [F/m])
u: (EZE) BHEE(4n x 107 [H/m])
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Data analysis

 What we measured: time series Ex(t), Ey(t), Hy(t), Hx(t)

* We use the program Mapros made by the instruments
company

* FFT yields ex(f), ey(f), hx(f), hy(f)

* Filter to eliminate the coils frequency response of h(f)
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Calibration curves

coil magnitude frequency response coil phase (deg) frequency response
0.02 —* 150
KX k" ><c!ﬁlo pelr onI + I I I ;:hopﬁer onI -
chopper off % % chopper off X
* 140 +
*
*
0.0195 - —
130 - *
*
*
120
0.019 * B *
110 *
3 * & *
2 S
‘e 0.0185 |- - o 100 F *
*
= e} «
0.018 | * *
80 - *
*
70 | *
0.0175 —
60
3
0017 1 1 1 1 1 1 1 50 1 1 1 1 1 1 1
-1 -05 0 05 1 15 2 25 3 -1 05 0 05 1 15 2 25

log frequency (Hz) log frequency (Hz)



Frequency domain
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Impedances

* We assume:
e ex = Zxx*hx+Zxy*hy

e ey = Zyx*hx+Zyy*hy

* We neglect Zyy, Zxx hence
« ex/hy = Zxy(f), ey/hx = Zyx(f)
* (Zxy and Zyx both complex numbers)
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Data for inversion

* In 1D, it should be Zxy = -Zyx. Hence take
o Z = (Ixy — Zyx)/2
» Get the phase and amplitude of Z
« Compute apparent resistivity p = |Z|?/(wp)

* Make a code to compute p(f) for a given 1D layered
structure: input are the thickness and conductivity
of the layers

* [nversion to find the structure that best fits the
data p(f)



Inversion

e Compute many Zyx for 3 layers, 0 in [104-100]sm, d in
[10-500]m. Choose to minimize 2(Z-Zyx)?

* Frequency f in [1-250]Hz

« How to choose o range?

« — Estimated from the apparent resistivity curve and
typical range in the crust

* How to choose d range?
* — length scale is d_skin = sqrt(2/ o/p/w)
* Using 10(2m) and 1Hz, max d_skin is 1.59km
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