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NEW kinds of MRI (magnetic 
resononance imaging (MRI) 
Diffusion Magnetic Resonance Imaging

Tractographic reconstruction 
of neural connections via 
Diffusion Tensor Imaging
(DTI)
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But what does “spin up” 
REALLY mean???

spin up and spin down are two
quantum “energy levels” or 
STATIONARY STATES.  

There is Equal Probability to 
observe any of the up arrows 
in the up state.

No spin ever points up!
But all lie on the cone so m=+1/2
The average vector points up

“up”

“down”
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The applied magnetic field is same everywhere in sample. 

Field at the nucleus is reduced because of electron density 
so each chemically distinct H has a slightly different resonant frequency
i.e., CHEMICAL SHIFT

NMR Spectroscopy vs. MRI:
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For MRI (magnetic resonance imaging):

Applied field is deliberately made to vary across the sample.

Frequency set to ONLY MEASURE WATER

Then, protons in different parts of sample will resonate at different frequency

Only because of POSITION;  

NOT because of different chemical shift

MRI Detects primarily two things:
(1) amount of water at different positions

(2) and direction of diffusion (more difficult)
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http://en.wikipedia.org/wiki/Magnetic_resonance_imaging

diffusion tensor imaging (DTI)[

http://en.wikipedia.org/wiki/Diffusion_tensor_imaging
http://en.wikipedia.org/wiki/Magnetic_resonance_imaging
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File:MRI T2 Brain axial image.jpg  From Wikipedia, the free encyclopedia
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http://en.wikipedia.org/wiki/Magnetic_resonance_imaging

Magnetic resonance angiography (MRA) generates pictures of the arteries to 
evaluate them for stenosis (abnormal narrowing) or aneurysms

http://en.wikipedia.org/wiki/Stenosis
http://en.wikipedia.org/wiki/Aneurysm


Using color to indicate frequency in different parts of the sample

(because low field)
(because high field)
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NMR

MRI

This image is
NOT CORRECT 
in detail.

Which position has the
MOST water???
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Field gradient 
in x direction

Field gradient 
in y direction

Field gradient 
in z direction

If the shape depicted below is filled with water, draw curves that indicate 
the intensity of absorbed radio frequency energy during an MRI of this 
object when the magnetic field gradient is in the x, y, z directions. (Field 
strength increases with increasing x, or y, or z.) 
The long axis of the arrow is parallel to z.  The plane of the arrow is 

perpendicular to the y axis.
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Think: Vertical slices perp. to x

Think: Vertical slices perp. to Y

Think: Vertical slices perp. to z
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