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Linear Accelerators in Medicine
The history of external beam devices
A linear accelerator is a device that uses high RadioFrequency electromagnetic waves to accelerate
charged particles. The concept for the first Linac was
proposed by Gustav Ising, and the first successful
machine was constructed by Rolf Wideröe in 1928.
Ising’s paper
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Radiation therapy started to develop rapidly after the
end of World War II. The first linear accelerator
operating with klystron was made in 1946. The first
patient treatment took place in Europe in 1953 at
Hammersmith Hospital in London.
Klystron by Varian
brothers
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Parts of a modern linear accelerator (Linac)

● Gantry
● Gantry stand or support
● Modulator cabinet
● Patient support assembly (i.e. treatment table)
● Control console.

First treatment with microwave linac
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First treatment in US.

Development of Linacs

What kind of particles do we use?
Accelerator
Primary beam
Electrons
Protons

Secondary beam

During the past 40 years medical
linacs have become extremely
sophisticated in comparison with the
machines of the 1960s.
The second generation could
use low energy photons, had
smaller size and isocentric
mounting with 360o rotational
movement of the gantry.

Neutrons
Ions

Hadron therapy

X-rays
Radiation therapy

In case of neutrons and X-rays the gantry system focuses the
primary beam onto a target where high energy particles are
produced as a result of the collisions.

Nowadays a wide range of beam
energies, dose rates, field sizes and
operating modes are available. The
accuracy of dose delivery have
improved.
Several
beam
modifying
accessories
are
available.
Imaging systems are mounted on
the Linac for better patient
positioning. The system is fully
computer controlled.
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