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Two chemical dosimeters for ionizing radiation, Kl-starch and indigo carmine with chloral hydrate,

were exposed to IMHz ultrasound at the intensi ty of 0.5- 5 W/em® and Co-60 gamma-rays. The optical

densities of two systems were measured immediately after irradiation.

In the gamma-rays experiment, the optical density increased in proportion to exposure up to 2000 r.

On the other hand, the ultrasound showed the intensity threshold in 0.5 to 1.0 W/em?,  In addtion,

bubbles were observed at the intensity over 1| Wjem?. The chemical effects were closely related with

bubble formation and decreased exponentially against the distance between transducer and sample.

When KL starch system was formed in gel by the addition of a low concentration of agar, no bubbles

were induced by ultrasound nor change of optical density was observed even at the sonication of 3 W/em?

for 15 minutes. In contrast, three dimentioned dose distribution of Co-gamma-rays was obtained.

This may indicate that the cavitaion plays an important role in the chmical effect of ultrasound.
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Fig. 1. Diagram of irradiation method
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Fig. 2. Bubble Iormauon caused by ultrasound at various intensities for 1 minute. Bubbles

are observed at intensities above 1 W/em?®.

A: 1.5 W/em? B: 2 W/cm?®

C: 2.5 W/cm? D: 3 W/em?
Fig. 3. Bubbles forming in dish caused by ultrasound at the various intensities.
Distance between transducer and dish; 3 cm.
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Fig. 4. Temperature rise of 100ml of water soni-
cated with various intensities for 5 and 10 mi-

nutes, Temperature increases lineally with int-

ensity.
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Fig. 5. Change of optical density of chemical

dosimeters exposed to ultrasound at various inten-
sities for 1 minute. The chemical effects show

the intensity threshold in 0.5 to 1 W/em? region.
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Fig. 6. Relation between irradiation time of ult-
rasound and optical density on KI starch system.
The scatter of optical density at 1 W/em?® are
large. Dotted line shows the average value
obtained from several measurements.
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Fig. 8. Change of optical density of chemical do-
simeters exposed to *®Co gamma-rays. Optical
density varies in proportion to exposure.
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