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Table 1.1 Properties of atomic constituents

Particle Electron Proton Neutron
Charge: -1.6x10°C +1.6x10°C 0

Mass: lemu 1836emu 1837emu
Spin: Y2 h/(2m) Y2 h/(2m) Y2 h/(2m)
Magnetic Dipole Moment: 1836, 2.79p, =1.91py

Note: C = Coulomb

emu = electronic mass unit, 1emu = 9.1 x 10" kilograms

h = Planck’s constant, h = 6.626 x 10-** Joule-seconds X 658
W, = one nuclear magneton

_&h (the Boh: ton) 9;n o &
= (the Bohr magneton = s
He 4mm, N u‘ 4mm, / # ’
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%3¢ iz Paramagnetism @

O “paramagnetic”: they have magnetic effects only when placed a
strong, externally applied magnetic field

[0 When placed in a strong, externally applied magnetic field, the
magnetic dipoles of the unpaired outer shell electrons in
gadolinium align, creating strong, non-uniform magnetic fields in
the vicinity of the gadolinium atom.
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T25T2*

O The sum of T2’ and T2 effects that influence
transverse decay.
B T2'+T2=T2*

O T2’ is the transverse decay due to magnetic field
inhomogeneities, chemical shift of the second kind

and patient induced magnetic susceptibilities.
T2 decay

echo

T2* decay
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