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Study on Scattered Radiation (Part 1) measurement of effective
voltage of scattered radiation by half value layer method

']

and rotating half value layer meter
By

Junnosuke Matsuoka & Seiichi Yoshimoto
Department of Radiology, Faculty of medicine, Kyushu University
(Director: Prof. Hideo Irie)

For measurement of effective voltage of scattered radiation half value layer method
was used. (Fig. 1)

To determine half value layer a number of aluminium sheets were used.

1. In common fluoroscopic condition for examination of upper gastrointestinal truct
(70 KVp, 3mA, filter 1.0 mm al, F.S.D. 50 cm ; 20 cm thickness acrylite phautom, 16 cm x
12cm beamsize on the screen which is 70cm distance from focus) effective voltage of
scattered radiation is between 20 and 50 KV at the lateral edge of the fluoroscopic table
and about 20 KV at the position 50 cm lateral from the edge. (Fig. 2,3)

In this calculation half value layer effective voltage chart described by M. Hashizume
uas used.

This Result is like the value obtained by H. Yoshinaga with scintilation puls height
‘analyser.

2. It was not seen in our experiment (focus chamber distance is 90 m) that chainging
diaphragm chamber distance from 5cm to 20 cm has something to do with indication of
the chamber, when the thickness of diaphragm which is placed between focus and chamber
is equivalent to half value layer. (Fig. 4,5)

However about this point it is may be to think that in more exact experiment the
chamber indicate the maximum intensity when diaphragm chamber distance is 1/; focus
chamber distance as it is said generaly.

3. More large thickness of acrylite phantom on the radiation path make the effective
voltage of the throughout radiation more high. (Fig. 6)

4. Rotating half value layer meter was designed for easy determinating of effective
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voltage. 5
When a diaphragm (thickness :

45

d) which is placed to measure half value layer con-

structed with aluminurm, cupper and another substances rotate « degree around the
vertical axis to radiationbeam, radiationpath on diaphragm (x) is showed with next

formula. (Fig. 7) i

COSL‘C

When the chamber indicate a without dw.phragm and 1/ a with diaphragm which was

rotate «’degree x is equivalent to half value layer

d
HYV.L.= X_CGP.SF

Futher on this apparat nextpoint is tested.

a) The case in which radiation obliquely indicate upon the surface of diaphragm :
observal deviation is little and has not something to do with indication of chamber(Fig. 8)
b) The most suitable rotating angle: with more little rotation the measurement is

more exact (Fig. 9)
¢) Linit of rotation:
@
ama:{:cosf?*l—l—

here a max: maximum rotating angle
2w : radiation beam width
1: diameter of diaphragm
(Fig. 10, 11, 12)
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