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Technologies developed for future accelerators used for new radiotherapy method

One of the main forms of cancer treatment, along with chemotherapy, surgery and 
immunotherapy, is radiotherapy. 

Traditional radiation therapy delivers radiation over a longish time period (seconds 
or minutes) during which time the radiation dose accumulates in the tumour and 
surrounding tissues. This can lead to damage of healthy tissues, limiting the 
amount of radiation that can be safely delivered to the tumour.

An innovative method, FLASH radiotherapy, is a cutting-edge approach that 
delivers a high dose of radiation in less than 100 milliseconds.
This very short exposure minimizes the hazardous effects on healthy tissues while 
maintaining its efficacy for destroying tumours.
Motion management, for instance when irradiating tumours which move with 
respiration, is not needed
Less load on oncology units and shorter waiting lists for patients.
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To deliver a high dose in a short period of irradiating the patient, an accelerator 
capable of producing a high-intensity beam is needed. 

Among the different radiation methods available (X-rays, electrons, protons, ions) 
electrons combine many advantages.  Electrons with ~100 MeV energy can penetrate 
tens of centimeters of tissue and have the potential to reach deep-seated tumours.

Accelerating electrons to such energies is relatively simple with a linear accelerator.

Since many decades, CERN has undertaken studies for CLIC (Compact Linear Collider), 
an e+e- collider providing high luminosities for precision measurements and study of 
rare processes.

It is envisaged to start with an 11 km long collider to reach 380 GeV and, in a next 
stage, go to 48 km for 3 TeV. To achieve these energies staying within the above 
“reasonable” sizes, a high accelerating gradient (72 MV/m) is needed.

With the techniques developed, as part of the CLIC studies, to this aim, a 100 MeV 
electron machine would need to be ~ 2 meters long. Obviously additional elements 
(beam diagnostics, delivery, shielding) would result in a larger facility, but still fitting in 
a typical hospital.
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The requirements for a FLASH facility are luckily met by the developments to satisfy 
the requirements for CLIC.  

This led CHUV (the University Hospital of Lausanne) and CERN to bring their forces 
together and start an interdisciplinary  collaboration with the aim of building a high-
energy, high-intensity FLASH facility. 

To do

• Interview CLIC colleagues about the technology used for this high acceleration 
gradient and the collaboration with CHUV

• Find out if clinical trials have happened

• Right now at CERN, the 57th SSRPM Annual Meeting is taking place
• Check if there is information about FLASH
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Thanks for your attention


