What is Magnetic
Resonance Imaging (MRI)
and how does it work?

1) Person outside big magnet

MRI allows us to see inside the
human body, by creating pictures
using a big magnet.

2) Person inside big magnet

An MRI machine can create images based on the hydrogen
in our bodies (i.e. from the hydrogen in water and fat).

Hydrogen atom

The hydrogen atom is made up of one proton and one
electron. MRI technology mostly focuses on the proton.

There are billions of hydrogen
atoms in the human body.
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The protons in the body
are normally oriented in a
random direction.

Mostly aligned, some parallel and some anti-parallel
When a person is placed inside the MRI machine, just
like how iron sand filings align themselves to a magnetic
field, protons align with the direction of the MRI machine’s
magnetic field. Some align parallel, and some anti-parallel.
This is a bit like turning the
person inside into a mini
magnet. The protons start to
spin around the direction of the
MRI’s magnetic field. This can
be likened to the wobbling of a
spinning top.

3) Radio wave pulse
Some parallel protons flip to anti-parallel
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Radio waves are then used to disturb the protons so that
some parallel protons flip to the anti-parallel direction,
and all protons become
synchronised and now
wobble around ‘in phase’
with each other.

4) Protons relax
Release radio wave signal
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The proton has a north and south pole, just like a bar
magnet, and it spins around its pole. In the body, billions
of protons are oriented in random directions, spinning
around their poles.

When the radio waves are turned off, the protons flip back
to their original position along the magnetic field. The
protons also begin to get out of sync with each other (i.e.
become ‘out of phase’). As they do so, a faint radio wave
signal is produced, which is picked up in a nearby radio
receiver (or antenna).
Faint radio wave signal
Protons in different
tissues take more time to
get back to their original
position, and some take
less time: this is why we
can get different types of
‘contrast’ on an image.

The signal from the faint radio wave is translated into
images on the computer using imaging software, giving
a picture of the anatomy of the brain and other tissue.
(A full understanding of MRI technology requires the
mastery of quantum physics.)

