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Abstract

Radiation therapy for cancer began in the early 20th century with X-ray tubes delivering a few
hundred keV. Through the 1930’s to 1940’s, 2 MV Van de Graaff accelerators and Betatrons of 20
to 45 MeV were used for cancer treatment. In the mid 1950’s, radiation therapy combined 4 to 8
MeV linear accelerators with several high power microwave magnetrons and klystrons working in
the megawatt range that have been developed for radar applications during the second world war.
Since then, the linear accelerator became the most commonly used technology for radiation therapy
and nowadays, more than 8000 linear accelerators are contributing to the treatment of cancer
worldwide.

We present the development of a real-time 3D robotic radiation therapy system combined with a
compact X-band linear accelerator for the early detection of deep seated, small tumors. The system
utilizes multiple narrow high energy X-ray beams focused on the target tumor. Real-time
positioning is achieved by non-invasive methods based on correlation models for tumor motion and
respiratory signals. Emphasis is placed on the tumor motion which is used to control a robotic head
with six degrees of freedom to fix the tumor in a certain spatial position.
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