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[57] ABSTRACT 
A thermoluminescence dosimetry system in which a 
composite thermoluminescence dosimeter having a 
plurality of thermoluminescent elements fixed in a sin-
gle frame and a thermoluminescence readout instru-
ment are combined to efficiently, simply and reliably 
analyze the doses of radiant rays. 

1 Claim, 4 Drawing Figures 
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APPARATUS FOR INDIVIDUALLY MEASURING A composite thermoluminescence dosimeter having a 
PLURALITY OF DOSIMETER ELEMENTS FIXED plurality of thermoluminescent element is combined 

IN A SINGLE FRAME with heating means in such a manner that said elements 
This application is a Continuation - in - Part of the may be heated independently of each other, and which 

U.S. Ser. No. 26676 filed on Apr. 8, 1970 and now 5 therefore obviates the above-described drawbacks of 
abandoned. the conventional thermoluminescence dosimeters. 

This invention relates to a thermoluminescence do- According to the present invention there is provided 
simetry system in which a composite thermolumi- a thermoluminescence dosimetry system comprising a 
nescence dosimeter having a plurality of thermolumi- composite thermoluminescence dosimeter having a 
nescent elements fixed in a single frame is combined 10 plurality of thermoluminescent elements fixed in a 
with a thermoluminescence readout instrument, frame consisting of a flat plate each in such a manner 
whereby the analysis of the doses of radiant rays is sim- that a minimum amount of heat is conducted from said 
plified and rendered reliable. frame to said element, means for heating each of said 

Thermoluminescence dosimeters have been widely elements in a heating position by blowing a blast of 
used in recent years for the measurement of cumulative 15 heated air thereagainst, means for receiving the ther-
doses of radiant rays but usually the radiation sensitive moluminescence generating from said heated element 
elements (thermoluminescent elements) thereof are and means for shifting said composite thermolumi-
used one at a time and the measurement of the amounts nescence dosimeter to bring said elements into said 
of the radiant rays to which the individual radiation heating position one after another, 
sensitive elements have been exposed is also effected 20 Now, the thermoluminescence dosimetry system ac-
one element after another. cording to the invention will be described in greater de-

However, the radiant rays include various types of tail with reference to the accompanying drawings, 
doses and in order to measure y-rays and neutron In the drawings, 
beams in a radiant ray separately or to evaluate the en- FIGS. 1 and 2 are perspective views showing differ-
ergy of y-rays, it becomes necessary to use two or more 25 ent types of the composite thermoluminescence dosim-
thermoluminescent elements having different charac- eter used in the present invention; 
teristics. Therefore, there has been employed a method FIG, 3 is a diagrammatical view exemplifying the 
in which a plurality of thermoluminescent elements are thermoluminescence dosimetry system according to 
accommodated in one case and taken out therefrom the invention; and 
One after another for measurement. 3 0 FIG. 4 is a front elevational view of the thermolumi-

In this method, however, the handling of the ele- nescence dosimetry system shown in FIG. 3. 
ments is inconvenient because they are individually Referring first to FIG. 1 there is shown a type of the 
taken out from the case, and moreover the measure- composite thermoluminescence dosimeter used in the 
ment of the doses on the individual elements by mount- present invention. Reference numeral 1 designates a 
ing said elements one after another in a readout instru- 3 5 thermoluminescent element consisting of a thermolu-
ment results in a lowering of the measuring accuracy. minescent material disposed in a glass tube sealed at 
For these reasons, it has been desired to provide these the opposite ends thereof, and 2 designates a frame 
elements in the form of a composite dosimeter so that made of a metal or a heat-resistant resin material and 
the individual elements may be measured as being having openings 3 formed therein. Each of the thermo-
mounted in the composite dosimeter. In the thermolu- 4 0 luminescent elements 1 is disposed in each of the open-
minescence dosimeters, the thermoluminescent ele- ing 3 formed in the frame 2 and secured to said frame 
ment exposed to radiant rays is heated to about 400°C. 2 at the opposite ends thereof, with the major portion 
and the resulting thermoluminescence is measured to thereof spaced from the side walls of said opening 3, so 
determine the amount of the radiant rays. In case of the that when a blast of heated air is blown against the de-
composite thermoluminescence dosimeter, however, 4 5 ment, said element only may be heated and the frame 
various problems have been encountered in heating the may not be heated, and the heat of the frame may not 
dosimeter which are difficult to solve. In order to obvi- transfer to said element. Since the major portion of 
ate such problems, Attix et. al. proposed to arrange each thermoluminescent element is spaced from the 
thermoluminescent elements on one heat conducting body of the frame, the thermoluminescent element can 
substrate and to heat said substrate, whereby the indi- ' be uniformly effectively heated by a blast of heated air 
vidual elements are heated by the heat conducted from the entire peripheral surface thereof. Such a con-
thereto from the substrate. However, according to this struction is extremely important for heating the ther-
method it is difficult to heat the elements indepen- moluminescent element by means of a blast of heated 
dently of each other and all of the elements are heated 5 5 air. 
concurrently. Additionally, a plurality of readout in- Referring to FIG. 2 there is shown another type of the 
struments are required for the measurement of the composite thermoluminescence dosimeter. Reference 
thermoluminant rays generated by the heated ele- numeral 1' designates a thermoluminescent element 
ments, which have rendered the operation cumber- consisting of a powdered thermoluminescent material 
some and impaired the measuring accuracy. In this 6Q molded into a thin sheet using a heat-resistant resin as 
prior art method, attempt has been made to heat the binder, and 2' designates a frame made of a metal or 
respective elements with a certain time delay but such a heat-resistant resin material and having circular holes 
an attempt has also been unsatisfactory in that the ele- 3' formed therein. Each of the thermoluminescent ele-
ments which are not desired to be heated are also ments 1' is securely disposed in each of the circular 
heated to some extent, causing an error in the measure-
ment. 

The present invention has for its object the provision thin that little amount of heat transfers from the frame 
of a thermoluminescence dosimetry system in which a to the thermoluminescent element. For the same rea-

6 5 holes 3', with the peripheral edge thereof clamped by 
said frame. The thermoluminescent element 1' is so 
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son, the heat capacity of the thermoluminescent ele-
ment 1' is small, so that when a blast of heated air is 
blown for heating the element, said element is heated 
quickly but the frame 2' is not substantially heated. 

In FIGS. 1 and 2, reference numerals 4, 4' designate 5 
apertures formed in the frames of the respective com-
posite thermoluminescence dosimeters, in which the 
identification numbers of the respective thermolumi-
nescent elements are indicated. These identification 
numbers are optically readout by a readout instrument. 10 

An embodiment of the thermoluminescence dosime-
try system according to the invention is diagrammat-
ically shown in FIG. 3. In FIG. 3, reference numeral 5 
designates the composite thermoluminescence dosime-
ter of the type shown in FIG. 1, which has four thermo- 1 5 
luminescent elements mounted therein. Reference nu-
meral 1 designates one of the four thermoluminescent 
elements located in a heating and measuring position. 
Reference numeral 6 designates a fan or pump for 
blowing air and 7 designates a heater. The air blown by 20 
the fan 6 is heated during passage through the heater 
7 and blown against the thermoluminescent element 1 
through a nozzle 8. The thermoluminescent element 1, 
when heated by a blast of heated air, generates thermo-
luminescence, which is collected by a light pipe 9 and 25 
received by a photomultiplier 10. Upon completion of 
the heating and measurement of the thermolumi-
nescent element 1, the composite thermoluminescence 
dosimeter is shifted a distance equal to one pitch of the 
thermoluminescent elements and the next thermolumi- 30 
nescent element is located in the heating and measur-
ing position, and heated and measured in the same 
manner as described above. In the manner described 
above, all of the four thermoluminescent elements are 
measured one after another individually and thus the 35 
measurement of the composite thermoluminescence 
dosimeter is completed. 

FIG. 4 is a front elevational view showing the appear-
ance of the thermoluminescence dosimetry system of 
the type shown in FIG. 3. In FIG. 4, reference numeral 40 
1 designates the composite thermoluminescence do-
simeter and 11 designates a slider for shifting the ther-
moluminescence dosimeters. The thermoluminescence 
dosimeters mounted in the slider are automatically 
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shifted by said slider. Reference numeral 12 generally 
designates the heating and measuring portion where 
the fan, the heater and the photomultiplier are pro-
vided. Reference numeral 8 designates the heated air 
blowing nozzle and the thermoluminescent element to 
be measured is set in this position. Reference numeral 
13 designates a casing of the dosimetry system and 14 
designates an indicator tube for indicating the mea-
sured photocurrent in terms of dose (roentgen unit). 

As described above, according to the present inven-
tion there is provided a thermoluminescence dosimetry 
system in which a plurality of thermoluminescent ele-
ments in a composite thermoluminescence dosimeter 
are heated and measured independently of each other. 
By using the thermoluminescence dosimetry system of 
the invention, it is possible to evaluate the cumulative 
doses of radiant rays on the respective elements in a 
simple and straightened manner in a composite radia-
tion field. Further, since the thermoluminescent ele-
ments in the complex thermoluminescence dosimeter 
are heated individually and independently of each 
other, each element can be heated positively and an 
error resulting from the manner of heating can be mini-
mized. Namely, since the heat of one element does not 
transfer to the adjacent element during the measure-
ment of said one element, the adjacent element is not 
subjected to a thermal influence and accurately main-
tain the signal thereon. 

What is claimed is: 
1. A thermoluminescence dosimetry system compris-

ing a composite thermoluminescence dosimeter having 
a plurality of thermoluminescent elements fixed in a 
single frame consisting of a flat plate, each element 
being attached in a line to the frame in a thermally in-
dependent state from one another, means for heating 
each of said thermoluminescent elements one at a time 
by blowing a blast of heated air thereagainst, a readout 
instrument for measuring the thermoluminescence gen-
erating from said heated element and means for shifting 
said composite thermoluminescence dosimeter to bring 
said thermoluminescent elements into a heating posi-
tion one after another. 

* * * * * 
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