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A SIMPLE RADIATION DOSAGE METER

by

P, Go Smith

1. Introduction

This note describes the construction and calibration of a simple instrument,
for measuring the total amount of heat fal;Ling on a g lven area in a short time.
A metal plate is coated with a paint which melts ,at a fixed temperature and a
small area of the' plate is exposed to radie.,tion behind a circular aperture.
The total area of the paint which subsequently melts is a measure of the
radiation dosage.

2. Construction of the meter

The meter is illustrated in Fig. 1.

A 38 S.W.G. copper plate is used for dosages in the range 5 to 18 cal.
cm-2 and a 26 S.W.G. steel plate for dosages in the range 16 to 60 cal.
em-2, The rear surface is coated with a "Tempilaq" paint which melts at
660c and the exposed surface is coated' with candle black so that it absorbs
the incident radiation. The aperture is a circular hole 1.9 em, in diameter
in a sheet of 16 S.W.G. polished aluminium.

The polished aluminium' and the painted plates are separated by two vertical
strips of asbestos paper 0.05 in. (0.13 om.) thick. Iri"addition a'rear shield
is necessary to minimise cooling effects due to draughts. ThiB shield is
separated from the plate by about 1/10 in. and may be made of any convenient
,thin metal sheet the sides being closed, The whole is secured together by
four 4 B.A. bolts which could also be used to support the assembly in some .
form of frame.

Even if the rear shield is highly reflecting aluminium, a screen is
required to protect the instrument from radiation from the sun, Such a
screen should not interfere with the free flow of air from the atmosphere
to the spaces between the plate and the front and rear shieldso
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where f is the density of the plate,

u is the specific heat of the plate,

1 is the thickness of the plate.

The temperature above ambient at which the paint melts is (66 - eA) 0 0
and' it is the ratio of these t"o temperature differences which detennines the
area of paint melted. Renee the correction for arobient temperature should
take the form 66 ~ SA' The calibrations have been normalized to an ambient

temperatur'e of 16°0 so the ordinates in Figs. 2 and 3 are EL22_'_).
(66 - SA) i

The t emperabur-es reached by the exposed part of the plate will in the
field more nearly reach the theoretic81 m,,xUiiU!i1 L b<;oause of the lower i
sideways conduction. These temperatures can ber::; the order of 10000e
or over"

The steel plate, slightly roughened and oxidbed, was blackened and
then exposed to a high iutensity to burn off the fil'll. It was then
allowed to ,",001 and re-exposed to a dose of 20 oal.cm-2and the spread
was the same as for a plate on which the film had not 1>e(;1.11 destroyed.
The copper plate behaved in the '.saine w,a:t~ 'I'he per-r'ormance of the meters

-,':.
is therefore' not l:ilnited by the burning of the car-con black.

4. Reference

(1) HINKLEY, Po L. A source of high intensity radiatioo employing an are
lamp and an, ellipsoidal mirror. D)"i)nrtmellt of Soielltifio and Industrial
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