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On the Correction Factor for Directional Dependence of X-ray Film-Badge.
By

Prof. Tadashi Miyakawa, Assist. Prof. Hideo Eto, M.D. Jun Egawa
Department of Radiology, Faculty of Medicine, the University of Tyoko

The exposed dose by stray radiation is obtained, in terms of roentgens, from the
density on the monitoring film, by comparing it with the standard films, of which the
density-dose relation is known. But these relations of the standard films can be applied,
in usual, strictly only to the radiation striking the film perpendiculary. Since stray radi-
ation may reach a monitoring film from any direction, it is necessary to know the film
responce with the angle of the incident radiation and to determine the correction factor
for its directional dependence. These angular variation of sensitivity may be important
factor, particulary, in the case of film-badge of filtertype employed by the authors.

However, it is impossible to know the incident angle of stray radiation in individual
case and, so the authors tried to examine the order of the correction factor in two
ideal cases, two dimensional and three dimensional direction of radiation, on the
assumption of the uniform intensity of radiation for all direction.

The experimental procedures are as follows,

(1) Two film-badges were exposed in the same time at equal distance from the
radiation source, but during exposure, one of them was at rest and the other was
rotated around the axim being perpendicular to the centry X-rays. Then the correction
factor in two dimensional cases could be obtained as the inverse of the density ratio
of these two films. The ratio densities are 0.87 at 60 kvp, 0.92 at 120 kvp, and 0.91
at 180 kvp. So the correction factorarel.15 at 60 kvp, 1.10 at 120 kvp, 1.09 at 180 kvp.

(2) The inclination of the rotating axis of moving film-badge to the central rays
was varied from 0° to 90° (30°, 45°, 60°, 75°, 90°) and the similar experiment as
described in (1) was carried out for each case. The resultant correction factor for three
dimensional cases could be easily calculated from the data of each experiment. The
results are 0.64 at 60 kvp, 0.80 at 120 kvp, and 0.90 at 180 kvp, and so the correction
factors are 1.56 at 60 kpv 1.25 at 120 kvp, and 1.11 at 180 kvp.

From the above results, the received dose film-badge is to be corrected by the
safety factor (1.1~1.5) for the directional dependence.
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