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| Superconducting | Resisve | Permanent |

0.15T-7.0T
Field Strength o ) 0.02T-0.2T (limited) ~0.3T (limited)
(high field possible)
. Good Moderate (<5ppm/20cm  Moderate (40ppm/40cm
Homogeneity ) ) .
(<5ppm/50cm dia.) dia.) dia.)
Stability Good Moderate Temp. dependent
Large
Fringe Field Small Negligible
(without shielding) Jis
Moderate _— High
(without shielding) s
Emergency Shutdown Quench (expensive) Switch off Not possible
Negligible High None
Cryogen liquids Chilled water None
Manufacturing Costs High Low Medium
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a) Spins

b) Spins in the external ¢) Magnetization vector M,
magnetic field By, in the equilibrinm state
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Nuclei (Inpaired Protons [Unpaired Neutrons Net Spin | (WMHz/T)
'H 1 () 172 42 58

‘H 1 1 1 t. 54

Ap 1 () 172 17.25
a1 2 A 11.27
B 1 1 208

13 (] 1 172 1071

PF 1 () 172 40.08
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T2* not T2 1/T2*=1/T2 + 1/T2_inhom.

M (t) =M, + {M’E(O) — ﬂ-{ﬁ} exp(-#/T1) M, (t) = M, (0) exp(—#/T2)

saturation—rec overy
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d) TE time — signal echo
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dephasing at TE (echo time)
Residual decay due to T2

FID also diminishes due to local static
magnetic field inhomogeneity

Some spins precess faster and some
slower than those due to B,

/*

Spin Echo Signal
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TR (repetition time) = time between RF excitation pulses
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TE = time from 90° pulse to center of spin echo
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S(TR,TE) oc p{l —& ™" }{e‘TE/Tz } SE

or ,0{1 _p TRIT, }{e—TE/Tz* } GRE

p - proton density
SE - spin echo imaging
GRE - gradient echo imaging

Te Tz Image Weighting

Short Long Proton

; Short TEs reduce T2W
Short Short T1 Long TRs reduce T1W
Long Long T2, T2"
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Tissue T1(ms) T2 (ms)
Grey Matter (GM) 950 100
White Matter (WM) 600 80
Muscle 900 50
Cerebrospinal Fluid (CSKF) 4500 | 2200
Fat 250 60
Blood 1200 | 100-200
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