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Abstract 

ENEA FIM Research Center Casaccia, via Anguillarese 301, I-00123 Rome, Italy 
 

Spatial high resolution dosimetry is very important in all areas of radiation 
therapy and, in particular, whenever narrow photon beams are required for 
Stereotactic Radiotherapy (SRT) and small field segments are used for 
Intensity Modulated Radiotherapy (IMRT). The available detectors are often 
too large with respect to the beam size considered, which is characterized by 
high dose gradients and lack of charged particle equilibrium. An ideal 
solution is represented by single crystal diamond detectors, which are small 
solid state devices, radiation hard, tissue equivalent and capable of real time 
response. 

In the present work, synthetic CVD single crystal diamond dosimeters 
(SCD), fabricated at Rome “Tor Vergata” University Laboratories, have 
been charaterized. The devices consist of a p-type/intrinsic/metal layered 
structure. They have been analyzed in terms of reproducibility, linearity, 
depth dose distributions, energy, dose rate  and field size dependence by 
using 6 and 10 MV bremsstrahlung x-ray beams, produced by a CLINAC 
DHX Varian accelerator and the  gamma irradiation facility CALLIOPE. 
The gamma Calliope plant is a pool-type irradiation facility equipped with 
the 60Co γ-source in a high-volume (7x6x3.9m3
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). Maximum dose rate  is 
9400 Gy/h. The measurements have been compared with a calibrated 
ionization chamber and a Fricke dosimeter.  The SCD’s response is shown to 
be linearly correlated with the ionization chamber output over the whole 
dose range explored. Reproducibility, energy and dose rate dependency 
lower than 1% were observed. A depth dose distribution and irradiation field 
dependence in agreement with those obtained by reference dosimeters within 
2% of accuracy were demonstrated as well. 

The results of this study are very encouraging about the suitability of SCD 
for clinical dosimetry with photon beams. 
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