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energy photon reference radiation beam

ion protection based on medical LINAC facility
ons de haute énergie pour la radioprotection produit a partir d'un LINAC médical

Context: KT type tests of photon radiation protection dosimeters described in |IEC standards require radiation fields

from a few keV to 10 MeV. For the high energy range above 1.33 MeV up to 10 MeV, 1SO4037 standard proposes facilities based
on particle accelerators or nuclear reactors. To avoid using such high cost facilities, the CEA LIST LNE LNHB, has proposed to
mutualize the use of a medical LINAC already dedicated to national references for radiotherapy.
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The assembly is put on the LINAC head in the
18 MeV electron beam (Varian-Truebeam) to get a photon radiation protection beam with an average energy above 6 MeV.
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(1) based on ICRU57 conversion coefficients, for energies above 10 MeV the conversion coefficients were calculated.
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Air kerma primary measurements:
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Conclusions and perspectives:

» The calibration point is fixed at 3 m from the copper target to get a good comprised solution between scattered and direct
beam components. The profile of the beam is not as flat as foreseen, a maximum 2.4% variation is terms of air kerma is found
for a beam diameter of 18 cm.

» The standard uncertainty on the calibration coef. of the LINAC monitor is 2,3% (including 0.5% due to the primary chamber
measurement). The standard uncertainty on the calibration coef. of a customer dosemeter is 2.4% (for ionization chambers).

» lonization chambers and passive dosemeters can be calibrated in this radiation beam, but other dosemeters based on
proportional counter or G.M. cannot be calibrated. The next step of the study is to improve the flatness of the beam profile.



