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Electroencéphalographie (EEG) 





EEG & MEG 
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Tractographie : Imagerie par tenseur de diffusion 

Résonnance magnétique 



Diffusion Anisotropique 



Color Diffusion  





x 60,000 =  

3 Tesla = 3 x 10,000  0.5 = 60,000 x Earth’s magnetic field 

www.spacedaily.com 

1 Tesla (T) = 10,000 Gauss 

Earth’s magnetic field = 0.5 Gauss 

Un aimant très puissant 

                3 Tesla 

B0 

Comment marche l’IRM(f) ? 



How fMRI Works 

• Nuclear Magnetism 

– The proton of the hydrogen atom in water is a 
positive charge with spin. 

– A spinning charge creates a magnetic field, which 
can be orientated with that of the scanner. 

– The spins precess about the scanner field at the 
Larmor frequency (radio frequency). 

– Spatial encoding of the spin precession frequencies 
is done with field gradients. 



Outside magnetic field 

Inside magnetic field 

randomly oriented 

• spins tend to align parallel or anti-parallel to B0 

• net magnetization (M) along B0 

• spins precess with random phase 

• only 0.0003% of protons/T align with field 
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How fMRI Works 



Stimulation magnétique 
transcrânienne (TMS) 



Rosanova et al 2009 



Optogenetics 



How fMRI Works 

• Radiofrequency Excitation 

– A radiofrequency (RF) pulse tips M to the transverse plane 
and gives energy to the proton spin system. 

– As the protons relax they give off energy and induce a 
current in the head coil. 

– Differences in spin densities and relaxation rates spatially 
encoded in the signal provide the image. 

– Spin dephasing (T2* relaxation) near oxygenated blood is 
slower than that near deoxygenated blood allowing for the 
BOLD contrast. 


