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Chapter 8

• Volumetric Imaging
– Multi-slice
– RF-ecoding (Hadamard)
– 3D Fourier Encoding
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From 2nd midterm 2011

• TE=1.1ms, TR=8000ms, flip = 90

Problem 2. MRI Sequences and Contrast (100 points)

In my free time, I went ahead and scanned 7 bottles of water doped with di↵erent concentrations
of Copper-Sulphate and Manganese-Chloride. The di↵erent doping results in significant variations
in T1 and T2 relaxations. However, the proton-density is the same.

You will be presented with results of experiments and will be asked questions on the relaxation
parameters and the type of sequences and sequence parameters that were used. All the sequences
had the same slice thickness, same FOV and same resolution. All the acquisitions were single
axial slice.

Below are two results that are obtained with two di↵erent receiver coils using a gradient echo
sequence with TE = 1.1ms, TR = 8000ms and a 90 degree flip angle. The bottles are numbered
for future reference.



 





 



 





 




 

a) What is the dominant source of contrast weighting in the body coil image? Briefly explain.

Contrast:

b) Describe the main di↵erences between the two images and briefly explain the sources of them.

Di↵erences:
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• What is the dominant source of 
contrast in the body coil image?
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a) What is the dominant source of contrast weighting in the body coil image? Briefly explain.

Contrast:

b) Describe the main di↵erences between the two images and briefly explain the sources of them.

Di↵erences:
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• What are the differences between the 
images, and what are the sources?
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Saturation Recovery Spin-Echo
The images below are the result of scanning with Saturation-Recovery and Inversion-Recovery
spin echo sequences with di↵erent parameters.


   

c) Roughly rate the T1 and T2 values of the water in the bottles. For T2 choose from the list
: 6, 12, 30, 50, 100, 250, and 600ms. For T1 choose from: 50,135, 250,700 ,1000, 1400, and
1700ms. You should be using very few calculations and lots of common sense.
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What are the T2’s ?
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What is this sequence?Consider the following acquired image,







d) Which pulse sequence/s and parameters could have produced the above image?(choose one)
Backup your proposal with evidence from the image!

Pulse Sequence and parameters:

Evidence:

Now, consider the following acquired image,

e) Which pulse sequence/s and parameters could have produced the above image? (choose one)
Backup your proposal with evidence from the image!

Pulse Sequence and parameters:

Evidence:
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