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In pioneered works of C. DesRosiers [1] in Radiotherapy (RT) domain, a numerical
study of dose deposition conducted with very high energy electron (VHEE) virtual beam
and real photon beams has been performed. The conclusion shows that VHEE are pro-
viding similar target coverage than X ray, with better sparing of normal tissue in favor of
VHEE-RT. In Y. Glinec [2] and T. Fuchs [3] works, similar studies with real electron beam
parameters as those delivered by laser plasma accelerator, have confirmed this conclusion
with in [3] a detailed numerical study in the real case of a prostate cancer irradiated at
seven directions by X ray or by VHEE beam. Interestingly, as shown in [2], the use of
focusing quadrupoles allows to change the on-axis dose deposition, permitting higher dose
deeper into the patient while maintaining a lower dose at the entrance. This new level of
control opens also rooms for improving future treatment.

Since these pioneer works, many workshops and publications dedicated to VHEE have
been performed showing more and more benefits of VHEE-RT, such as better perfor-
mances for deep seated tumors like cancer, prostate or brain tumors, better sparing of
surrounding organs at risk, and relative ease of beam steering and manipulation. Com-
pared to photons or protons, VHEE-RT has a low sensitivity to unexpected changes in the
path of the beam. As a consequence, the number of projects on VHEE-RT has increased
considering both Radio-frequency or plasma cavity technologies.

The progress realized these last years in developing laser plasma accelerators for de-
livering relativistic electrons of very high beam quality, in the hundreds of MeV energy
range pertinent for RT, with an increasing stability and reliability, show the pertinence of
VHEE for cancer treatment which can compete to the well-established X-ray RT machines
that motivate to explore its commercial pertinence within the ebeam4therapy project.
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