
Mammography X rays dosimetry using epitaxial silicon diodes 

 
Gonçalves, J. A. C.

a,b
, Pereira, L. N.

a
, Bizetto, C. A.

a
, Vivolo, V.

a
, Potiens, M. P. A.

a
, Bueno, C. C.

a,b
 

 

a
 Instituto de Pesquisas Energéticas e Nucleares IPEN-CNEN/SP, São Paulo-SP, Brazil. 

b
 Pontifícia Universidade Católica de São Paulo PUC/SP, São Paulo-SP, Brazil. 

Email of corresponding author: josemary@ipen.br 

 

 

 

Introduction: It is quite feasible that thin silicon 

diodes based on epitaxial (EPI)  technology [1,2]  

can be applied in on-line  X rays dosimetry without 

the drawbacks of significant energy dependence and 

current sensitivity drop  with the accumulated dose. 

Indeed, thin depletion region and negligible entrance 

dead layer are the uttermost characteristics of epi-

taxial devices for detection of low-energy photons. In 

this context, studies about the response of a n-type 

epitaxial (EPI) diode [3] in mammography X rays 

dosimetry have been carried out and the results so far 

obtained are presented in this work. 
 

Experimental: The diode used was processed on n-

type 75 μm thick epitaxial silicon layer grown on a 

highly doped n-type 300 μm thick Czochralski (Cz) 

silicon substrate. This device (25 mm
2
 active area) 

was housed in a polymethylmethacrylate (PMMA) 

probe with a 0.1 mm thick window and connected to a 

Keithley 6517B electrometer in the photovoltaic 

mode. The main dosimetric parameters of the EPI 

sample were evaluated for mammography X ray 

beams of 28 kV (RQR-2M) and 35 kV (RQR-4M) 

from a constant potential X ray system Pantak/Seifert. 

Irradiations were carried out with the diode posi-

tioned at a distance of 1m from the X ray tube and 

aligned with the center of photon beam (field size of 

12 cm diameter). 
 

Results and Discussion: The current signals of the 

EPI diode irradiated with both X ray energy beams 

were stable, exhibiting coefficients of variation not 

superior to 0.1%. It was also evinced  that the current 

increased linearly with dose rate within the range of 

2.6 to 38.4 mGy/min for RQR-2M and RQR-4M 

beams. The charge-dose response is depicted in Fig. 

1, characterized by a charge sensitivity of 10.2 

nC/mGy. Fig.2 presents the charge sensitivity as 

function dose rate in the range studied. From both 

figures non significant energy nor dose rate depend-

ence were observed. Angular dependence was negli-

gible within an angle range of ± 45º. Once the X ray 

beams were previoulsy calibrated by a Radcal RC6M ioni-

zation chamber, the calibration coefficient of the di-

ode, in terms of the air kerma, was also determined. 

Studies about reproducibility are under way.  
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Fig. 1 - Charge-dose response for 28 and 35 kV X rays 

beams at 13 and 19,2 mGy/min dose rates, respectively. 
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Fig. 2 – Sensitivity of the EPI diode as a function of 

dose rate for RQR-2M beam. 

 

useful discussions and the free supply of the diodes. 

L. N. Pereira and C. A. Bizetto are grateful to 

CAPES and CNEN for the award of a scholarship. 

This work was partially supported by CNPq under 

contract 480167/2011-7.  
 

References: 

[1] Casati, M., et al., 2005, Characterization of 

standard and oxygenated float zone Si diodes under 

radiotherapy beams, Nucl. Instr. and Meth. A, 552, 

158. 

[2] Bruzzi, M., et al., 2007, Epitaxial silicon devices 

for dosimetry applications, Appl. Phys. Lett. 90, 

172109. 

[3] Lindstrom, G., et al., 2006, Epitaxial silicon de-

tectors for particle tracking-Radiation tolerance at 

extreme hadron fluences, Nucl. Instr. and Meth. A, 

568, 66. 


