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Temperature Dependence of Gd.0.S:Th Fluorescent Screen and
Quiality Assurance for Mammography Examination

NEGISHI Toru and IINUMA Kazuhiro
Abstract

The X-ray image quality must be good enough and stable to detect breast cancer under mammography
examination.

Although standard protocol is established and carried out for the image quality control, it has been found
that the X-ray photographic density varies with seasons through a year. Since it is thought that this
phenomenon is due to the temperature dependence of fluorescent screen (Gd>O,S:Th) which is not included
in the protocol, the relationship between photographic density of the X-ray image and screen temperature
has been studied.

Experimental results show that the film density varies linearly with screen temperature, and +10°C of
temperature difference corresponds to +0.2 of density which is not negligible, at 28kV tube-voltage and
32mAs tube-current exposure-time product.

Using these experimental data, it is proposed that the density variations due to the screen temperature
change can be compensated by changing the tube-current exposure-time product (mAs). The X-ray image
obtained for the ACR standard phantom confirms successful results of the compensation. It is also suggested
that if the temperature is kept 10°C, X-ray dose is reduced 10 to 20% comparing 20°C to 30°C respectively.

Keywords: fluorescent screen (Hi&i%), temperature dependence (ELEEHR5M:),
breast cancer screening (FL723AMR#2)
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