
Medical Physics, Vol. 31, No. 11, pp. 2996–3003  
American Association of Physicists in Medicine.  

 

X-ray spectroscopy in mammography with a silicon PIN photodiode with application 

to the measurement of tube voltage 

Roseli Künzel and Silvio Bruni Herdade 
Instituto de Física, Universidade de São Paulo, Rua do Matão, Travessa R, 187, Cidade 
Universitária, CEP 05508-900, São Paulo, São Paulo, Brazil 
Ricardo Andrade Terini* 
Departamento de Física, Pontifícia Universidade Católica de São Paulo, R. Marquês de 
Paranaguá,111, Consolação, CEP 01303-050, São Paulo, São Paulo, Brazil 
Paulo Roberto Costa 
Seção Técnica de Desenvolvimento Tecnológico em Saúde, Instituto de Electrotécnica e 
Energia, Universidade de São Paulo, Avenida Professor Luciano Gualberto, 1289, Cidade 
Universitária, CEP 05508-010, São Paulo, Brazil 
Received: 12 May 2004; accepted: 14 August 2004; published: 20 October 2004 

ABSTRACTS 

In this work a silicon PIN photodiode was employed in mammographic x-ray spectroscopy 
under clinical and nonclinical conditions. Measurements have been performed at a constant 
potential tungsten anode tube, adapted in this work with molybdenum filters to produce a 
beam like that used in mammography, and at a clinical equipment with a molybdenum 
anode tube by using an additional aluminum filtration. The corrected x-ray spectra were in 
full agreement with those generated by theoretical models published in the literature and 
agree well with those measured with a CdZnTe detector for tube voltages less than 30 kV. 
The half value layer and the relative exposure values calculated from the corrected silicon 
PIN photodiode spectra were in agreement with those measured with an ionization chamber. 
These results indicate that a silicon PIN photodiode are very suitable for mammographic x-
ray spectroscopy. As an application, the voltage (kV) applied to mammographic x-ray 
equipment has been measured through the evaluation of the spectra high energy cut off. 
Uncertainties evaluated for the voltage values calculated from the measured spectra are less 
than 0.13% for voltages in the range 20–35 kV. The low uncertainties associated with the 
obtained results in this work point out that the method employed can be accurately used for 
calibration of noninvasive mammographic kVp meters.  

 


