
CogSci 260: Introduction to Diffusion Tensor Imaging
Instructor: L. Frank (lfrank@ucsd.edu)

Week 3 Problem Set

Problem 1

Problem 1a

1. ω0 = γB0 = 42.57Mhz/T × 3T = 127.74Mhz

2. m‖(t = 0) = M0ẑ

3. m⊥(t = 0) = 0

Problem 1b

1. m⊥(t = τ) = M0e
−τ/T ∗

2

2. m⊥(t = τE) = M0e
−τE/T2

3. T ∗2 is due to local field inhomogeneities and is reversible (by the 180) whereas T2 is due to
random microscopic interactions and is not reversible.

Problem 2

Consider a normal human brain in the a 3T human MRI scanner.

Problem 2a The MRI signal is

s(k) =

∫
m⊥(x, t)e−ik·xdx (1)

1. i =
√
−1

2. k = γGxt

3. x is the spatial coordinate

4. The “·” k · x is the vector dot product and expresses the fact that the gradient produces
a phase along a particular direction.

Problem 2b

1.

~G =

GxGy
Gz

 (2)

2.

~x =

xy
z

 (3)

3. k · x = kxx+ kyy + kzz = γGxxt+ γGyty + γGztz

Problem 2c

The applied gradients are Gx = 1G/cm, Gy = 1G/cm and Gz = 0G/cm.
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1. φ = tan−1(1) = 45◦

2. φ = tan−1(1/2) ≈ 27◦

3. φ = tan−1(1/2) ≈ 27◦
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