
Induction Method
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Landice = precipitation ->good contrasts

↓ senice = positive feedback = interception of energy => Induction method

·

measuring
- Extent -> Albedo [satellites : optical / radar (day/night capacity)
- Thickness -> Albedo resilience =>geophysical method without ground coupeing of sensors
-

Dynamics -> Albedo resilience

Company : DRIFT and NOICE -> Praktikum (Bremen)

Induction
-> time variability of B
->Lorentz-force

-> Induction of current in loop
-> Lentz-Law : Bfield in loop opposite of original B-fielt
->Transfer mechanical energy into electrical energy

DxE(x
,
t) = -j B(X,t) Maxwell equation

SozE(X,_.di=SzB(x, H -d

Line integral Area Integral ->Feuxterm
EMF (induced potential different) -Feuxchange per time unit

Seef Inductance

Koyle=Spule

bulb (resistor
X

besSimple induction circuit : ①

I
:

①Lamp will turn on slowly
② Current flow starts aprptly at +=0 (0)
③ Current creates a magnetic field B which is time variable (because I is time variable

④magnetic field in coie works against the imposed I(Lenz)

⑤Consequently the Bulb is at first until I is equilibrium ( = 0)

( Funfact switch off +0



Electromagnetic Induction (EMD

Principle : EMI uses time variable magnetic fields to induce "Eddy" Currents in the subsurface , which in
turn create a secondary time variable magnetic fieed which can be detected at the surface
The goophysical target parameter is the (AC) conductivity.

What are Eddy currents?
nu i) (in
-

ctime-reariable) [ "Eddy" current

Listente.Gester
Conceptually : Eddy currents are represented with an inductor (Spucl

Measurement Setup
Transmitter ② Subsurface Eddy currents are
Loop with AL

O represented as an inductercurrent source 3

D G⑦ 1

- ③ Receiver loop receives both, Bp and Bs
Surface~ which will induce potential/currents

-

Bp V representing transmitter and supsurface
->primary magnetic
2

7
properties .

dipolefield W

--

② Bs => the variable of interest is
RL-Cirquit

A
=>In order to understand what up entails we model the subsurface as a R-L circuit

(There are other ways , e. g.
RLL (if poearazible) , but R-C is most important)

Goul in the following : What is
p
?

>
W : frequencyof Ac source

start with transmitter : I(t) = In eint
2

peak
Y-Index 1 depicts loop 1

current

In loopQ(subsurface) Uez = -Lez Garnday's lau) L12 :

coupling factor describing
orientation of loop 1 relative

== ↳12 Eiweiwz to loop2
->What kind of current will this induce insubsurface ?

In loop (receiver Up=-L13 = -113F, iwexpliwt)



ExtensionOf Ohm's law :

[of to induced polarization)

F= u + c RC-Cirquit

with an inductor (

F= U-LRL-Cirquit

The extension transfers the resistance of Ohm's lau to the concept of impedence z .
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inpeFit now : c =w
Rez "induction parameter"

Fez =
-iCIn eint

1+ ic

Up = -21

Us = -Le


