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The outstanding properties of diamond, such as radiation hardness, high carrier mobility, high
band gap and breakdown field, distinguish it as a good candidate for radiation detectors. In
the dosimetry for radiotherapy is permanently searched the detector with high sensitivity, high
stability, linear dependence of the response, small size, tissue equivalent material and fast
response, for the measuring of the temporal and space variations of the dose.

A) DIAMOND RADIATION DETECTORS

The use of diamonds detectors in radiotherapy can have potential advantages over silicon
diodes and ionisation chambers. Moreover, the atomic number of diamond Z = 6 that is close
to the effective atomic number of a soft tissue Z = 7.4, so the diamond is a nearly tissue
equivalent, that allows to avoid energy dependent corrections of the detector signal.
However, due to the limitation of geological diamond, electronic devices based on this
material have found only restricted usage. On the contrary, poly crystalline diamond deposited
by CVD (Chemical Vapour Deposition) techniques is considered a new "wide bandgap
material" which can be tailored to fulfil the requirements of the industry for the development
of electronic devices. Therefore, temporal response of thin film polycrystalline materials often
differ significantly from those of single crystalline bulk materials because of grain boundary
effects. CVD technology allows to grow diamond material plates in controllable vacuum with
specific thickness and sizes, which is determined by sizes of substrates an duration of the
process. CVD diamond has a polycrystalline structure with crystallites sizes about 10-20 %
of the thickness of the grow plates, and crystallites bounders could act as the traps and
decrease the charge collection efficiency. The Universita di Roma-3, "Tor Vergata"
laboratory produces one type of the diamond detector. The results of the test of this detector
in S. Filipo hospital in Roma are given in the article [1]. The diamond detector was examined
for the purpose of dosimetry in high energy photon beams (from 6 MeV till 10 MeV) and
high energy electron beams (from 6 MeV till 18 MeV). The signal of the detector on the
applied bias voltage, response velocity, linearity of the signal for the doses in the interval
0,04 Gy - 50 Gy and possibility to measure the profiles of the beam in the water phantom
were tested.

B) PROPERTY OF DIAMOND RADIATION DETECTOR

The similar diamond detector from the Universita di Roma-3, "Tor Vergata" laboratory was
examined in the collimated beams of X-Rays (line N ISO 4037) and 60Co beam in the
laboratories of the Czech Metrology Institute, Inspectorate for Ionizing Radiation. In the
poster are given the results of these tests, where the detector was irradiated by the dose 10 -
15 Gy to get with the required stability. The detector signal as a function of photons beam
energy and detector signal as a function of the dose was examined. The results are given in
the Fig. 1 and Fig. 2. —
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Figure 1. Diamond detector signal as a function of photons beam energy
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Figure 2. Diamond detector signal as a function of the dose
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The diamond detector properties as high sensitivity, good spatial and temporal resolution, low
leakage currents, low capacitance, possibility to fabricate robust and compact device and high
temperature operation make it possible to use these detectors in many fields from high energy
physics till radiation monitoring, from Medical therapy dosimetry till synchrotron radiation
measurement.
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