EOSC350 EM Lab: Three-loop Modeling (fem3loop.m)
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EOSC350 EM Lab: User-Controlled Variables
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EOSC350 EM Lab: User-Controlled Variables

Target Loop

horizontal coordinates
(easting, northing)

depth

normal direction

(inclination, declination)

loop properties *  Similar to geomagnetics
. Pointing down inclination > 0
- resistance R

Pointing east declination > 0
- inductance L




EOSC350 EM Lab
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EOSC350 EM Lab

fem3loop.m (Code)

* openitin Matlab

e click|>!|or press F5 to run

* you may be asked to change
the current directory of
Matlab, choose YES

* input modeling parameters
in the input dialog box

* click OK to see the plots and
answer the questions

__.r Editor - Ci\Users\Dikun\Dropbox\eosc350tem'fem3loop.m
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28 3

29 — clear all

30

31 - prompt = nductance (L) and resis

32

33 N 1 and d inati
34 separa

35 " 1d

36 'k max, and i

37 - dlg title = responses of 3-loop

38 — num lines = 1;

39— def = { 1 2 '0 0 2','0

40 = answer = inputdlg(prompt,dlg_title,

41

42 - if isempty(answer)

43 - return;

44 — else

45| = temp = str2numianswer{l});

46 — L = temp(l);

Inclination and declination of the normal vector of the target

Min, max, and interval of observation grid in easting

Min, max, and interval of okservation grid in nerthing
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EOSC350 EM Lab: Output Figure — Four Plots

fem3loop modeling parameters
fem_’y\oa;l’nndeling parameters: L = 0.1, R = 2000, Target location = 0 0 2, Target inclination = 0, Target declination = 90, Loop separation = 4, Height = 0, Frequency = 10000

File Edit View Insert Took Desktop  Window  Help -

DaES | RV EL- G| 0B D

Plot 1: EM responses of loop model Plot 2: EW cross section along Morthing = 0
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EOSC350 EM Lab: Output Figure — Plot 1

Plot 1: EM responses of loop model
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determined by input
parameters
L =0.1; R =2000; f = 10000

Frequency responses of loop 2 have
nothing to do with loop geometry.



EOSC350 EM Lab: Output Figure — Plot 2

Plot 2: EWY cross section along Maorthing =0
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EOSC350 EM Lab: Output Figure — Plot 3 & 4

Plot 3. map of real (in-phase)

Plot 4. map of imaginary (quadrature)
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EOSC350 EM Lab: Physics

Orientation of Loop

pointing up horizontal loop
___ (vertical dipole)

1=-90,D=0

—

pointing north

5

vertical loop
(horizontal dipole)
1=0,D=0

pointing east

vertical loop
(horizontal dipole)
U 1=0,D =90

loop

normal direction

N
N

N axis




EOSC350 EM Lab: Physics

Right-hand Rule

I
current
K, direction
VY thumb point
By BorH i
> X o
| \'\‘ .,I' | III \ PO, A sa. ™ .-._ PO T N
' e | S
N| o R )y
BorH' %\w ) I ——— 27 e
Y |f\~-"__[:;f‘\ i fingers milcalP
Eji?;'gcti.jn < = \X_H/ﬁ_f_’___~ g A"‘v"l-l--\ current direction
’
Lenz’s Law
& = N B The secondary field counteracts the
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EOSC350 EM Lab: Physics

Magnetic Field of Current Loop (Dipole)

BorH

Total strength of Bor H at a
fixed observation point is
proportional to the current
in the loop.

— Current direction: clockwise

Horizontal loop (vertical
normal direction) :
inclination = 90, declination
=0.




EOSC350 EM Lab: Physics

Coupling of LOOpS Angle between B field vector
and normal direction:
not coupled Small angle = good coupling
‘ Large angle = bad coupling

Good coupling: more
efficient induction

ot coupled _ . .
Bad coupling: poor induction

:\ or no induction
J

—

perfect\coupling

(&)

\ \
\ \

perfect coupling coupled

Think about coupling in 3D




EOSC350 EM Lab: Physics

Sign Convention for the data Hs/Hp

Positive Negative
primary and secondary in same direction primary and secondary in opposite directions
primary I rsecondary primaryI { secondary

< /Receiver < /Receiver
/ /

primary \ { secondary primary \ rsecondary

Receiver Receiver




