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The Resolving Power of A Finite Sized Ionization Chamber

by Means of The Modulation Transfer Function
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The resolving power of a finite sized ionization chamber has been discussed by several workers, but

the Modulation Transfer Function (MTF) has never been introduced into their analysis. It is the pur-

pose of this paper to determine the resolving power by means of MTF.

A finite sized ionization chamber was examined in air by theoretical calculations and basic exper-

iments, leading to one dimensional MTF. The experimental results were in good agreement with those

of calculations. It is found that the resolving power and the sharpness of a finite sized ionization cham-

ber can be determined using this method. It might be interesting that there was spurious resolution ob-

served probably because of the cylindrical shape of ionization chamber,

This method appeard to merit for the determination of the true dose distribution, cutting off the

experimental errors such as the influence of the diameter of cylindrical ionization chamber.,
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Fig. 1 Solid line shows X-ray intensity distri-

bution immediately behind lead knife edge.

Dotted line shows typical result for scan by
2a mm diameter ionization chamber.
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Fig. 2 MTYF of finite sized cylindrical ionization chamber according to the
chamber radius obtained from theoretical calculations; radius,a: 1, 2, 4

and Smm.
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Fig. 3 Schematic diagram of shallow chamber
used for measurements.
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Fig. 4 Solid line shows X-ray intensity distri-
bution for scan by a slit of 1 mm width. Dot-
ted line shows X-ray intensity distribution for
scan by a slit of 17.8mm width. The slit
made of 0.3mm thickness and 60mm height
lead plate.
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Fig. 5 Comparison of MTF between experiments and calculations.
O mark obtained with a slit of 1 mm width, and ® mark obtained with a slit
of 17.8mm width. Dotted line shows square wave MTF with lead line test chart.
Solid line shows result from theoretical calculations by 5 mm chamber radius.
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Fig. 6 A: X-ray intensity distributions measured with shallow chamber under the
lead line test chart. B: Diagram of the lead line test chart used for measurement.
This diagram correspond to curve A on its abscissa.
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