Magnetic Resonance Imaging
Components of an MRI system
* The Static Magnet
« The permanent magnet.
=« Resistive Electromagnet
« Superconducting Electromagnet
» RF System

= The Transmitter is made up of an RF synthesizer,
power amplifier, and transmitting coil.

= The receiver consists of a pick-up coil, amplifier,
and signal processing system.
* The Magnet Gradients

« Magnet gradients are produced by coils that are
orientated perpendicular to each other.

« Coils are resistive magnets.
« Produce gradients from 20 mT/m to 100 mT/m.

Spin in a Magnetic Field
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Photon Absorption

Transition from low
energy state to high
energy state

The energy needed to
make the transition
depends on the
magnetic moment of
the nucdeus and the
strength of the applied
magnetic field

Some Nuclei Commonly Used in
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Possible nuclear spin states
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Resonance

= When a magnetic field is applied to a

sample of material, the majority of nudei
are in the high energy state.

» When the sample is immersed in radio
waves at the resonant frequency, the high
and low energy populations become egual.

= The radio frequency emitted as the sample
returns to its initial state can be
measured.

Pulsed FT Spectroscopy

= The magnetic field is
held constant and a
pulse of radio waves
containing a range of
Trequencies is sent
through the sample.
More effident
Richard Ernst won the
Mobel Prize in
Chemistry in 1991.

Big Magnets

= NMRE. spectroscopy
requires very
strong magnets (1
to 20 Tesla).

= A stronger magnet
results in a larger
energy shift.

As energy of photons is raised,
their wavelength shortens.
Therefore, the resclution of an MRI
Image—

A Decreases as the magnetic field is raised
BE. Increases as the magnetic field is raised

C. Is not affected by the magnitude of the
magnetic field

FT

m A Fourier Transform is used to
convert the data to the frequency
domain.
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