
’s Degree 





“The only limit to our realization of tomorrow will be our doubts of today ”
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in the Earth’s crust at which rocks lose their 









which is important for interpreting the thermal and tectonic evolution of the Earth’s crust.
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’s internal 



as part of the company’s labor to contribute to the energy transition. SLB company works 
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’s foundational 









“Magnetism arises from motion of electrically charged particles. Since electrons, protons, 

and neutrons are basic to all materials, magnetism is inherent to all substances” (Saini et 

݉ = ܣܫ

ܯ =  1ܸ  ∑ ݉௜௜  



to Earth’s magnetic field, the induced magnetization (M) is 

ܯ = ܪ߯ 
Where χ is magnetic susceptibility, a coefficient that 



݅ܯ = ܪ߯ 

ܯ = ݅ܯ + ݎܯ















Within the Earth’s crust, temperature increases progressively with depth until reaches 

escapes from the Earth’s 



lithosphere’s internal structure, revealing variations in temperature
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݇ = 2ݔ݇√  + 2ݕ݇



,ݔ݇)ܣ (ݕ݇ = 𝑓|݁−௞௓௧(1߆||݉߆|݉ܣ ݉ܥ ߨ2 − ݁−|௞|(௓௕−௓௧))
Θm is the 

directional factor related to magnetization, Θf is the directional factor related to 
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“A fractal is

exceeds the topological dimension”



ܰ݅ = ஽݅ݎܥ 

ܰ = ஼௥ವ



4 =  1(13)஽

ܦ =  log 4log 3 = 1,2618





β

β

and short wavelength variations of the signal: a higher β
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of α a crust with α = 

magnetization in the Earth’s crust.



for representing the true nature of Earth’s magnetic field

3: Summary of published estimates for the fractal parameter β
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ܼܾ = 2ܼ0 − ݐܼ

[(݇)ܣ]݈݊  ≈ ܥ݈݊ − ݐܼ݇
[݇/(݇)ܣ]݈݊  ≈ ܦ݈݊ − ܼ݇0



ln(ܣ(݇))  ≈ ܨ − ݐܼ|݇| − ߚ  − 12  ln|݇|
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ܴ =  √1௡ ∑ ܣ݈݊) − 𝑓݉)2௡௜=1

In these functions, the value of β interprets:

β
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parameter α to minimize the misfit.. Particularly, starts with α = 0, 
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defined as α = β 



high, it is required to increase the fractal parameter α

α value

high α values 
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using Numpy’s
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Fourier’s Law:
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as “RTP_magnetic_wide” is obtained from the WDMAM (World Digital 
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