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1.

JIS Zx4320 89 - 4933608 0077921 2 H

UDC 539.1.074.3:537.531.539.122
JAPANESE INDUSTRIAL STANDARD J1S
Thermoluminescence Dosemeter Z 4320-1989

Systems for X-ray and y-ray
Personal Monitoring

Scope

This Japanese Industrial Standard specifies thermoluminescence dosemeter

systems to measure the 1 cm dose equivalent received by a person from outside of
his body by X-ray and y-ray of 25 keV to 3 MeV.

2.

Remark: The units and numerical values given in { } in this Standard are

based on the traditional units and are currently the criteria in
force.

Definitions

For the purpose of this Standard, the following definitions apply. Other terms

and definitions are given in JIS Z 4001, JIS Z 4332, and JIS Z 8103,

(1)

(2)

(3)
(4)

thermoluminescence  The luminous phenomenon of material irradiated with

radiation by heating.

element  Thermoluminescent material put in a fine glass tube or formed in
rod shape, pellet shape, sheet shape etc. and able to be used repeatedly by
regenerative processing.

holder Vessel to be put in with the element.

dosemeter Element received in a holder so as to be in a shape able to
be worn by a person.

Applicable Standards:

JIS Z 4001-Nuclear Energy Glossary
JIS Z 4331-Calibration Phantom for X- and y-ray Personal Dosemeters
JIS Z 4332-General Requirements for Personal X- and y-ray Dosementers

JIS Z 8103-Glossary of Terms Used in Instrumentation

Corresponding International Standard:

IEC SC 45 B (C0) 77 Thermoluminescence dosimetry for personal and

environmental monitoring

Reference Standard:

JIS Z 4327-Thermoluminescence Dosimeter Systems for Environmental y-ray

Monitoring
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(5) reader Device to heat the element, measure the quantity of light of
thermoluminescence and indicate the dose or quantity corresponding to dose.

(6) thermoluminescence dosemeter system  Thermoluminescence measuring system
in total consisting of dosemeter, reader and other appliances.

(7) assessment value The value of 1 cm dose equivalent calculated on the base
of reading value of the reader when the quantity of emitted light of
thermoluminescence of the element has been measured. The calculation in
this case whall comply with the function built-in the measuring system or
‘the methods designated by the manufacturer or organ of measuring service.

(8) =zero irradiation assessment value The assessment value of dosemeter for
element after the regenerative processing but not yet having irradiated.

(9) initial fading The phenomenon that the element after the irradiation by
radiation decreases its quantity of emitted light with the elapse of time in
initial short period of time (within 1 to 3 days at room temperature) and
then stabilizes it. ‘

(10) regenerative processing The heating operation to eliminate the residual
unirradiated thermoluminescence of the element.

(11) coefficient of variation (€C) The ratio of the estimated value (S) of
standard deviation of # measured values (2;) to the mean value (%)
determined according to the following formula:

C=§=% /E(M—E)z
T I -1

n

(12) responce  The value obtained from assessment value by dividing with 1 cm
dose equivalent taken as reference. It is an inverse number of correction
constant.

(13) relative responce The value obtained from responce by dividing with
responce taken as reference.

3. Performances

3.1 Zero Irradiation Assessment Value When tested according to the method
of 5.2.2, the mean value of zero irradiation assessment value shall be 2 % or under
of the mean value of assessment values in the case of irradiation of 60 pC/kg
{233 mR} in 5.2.3 with 95 % reliability.

3.2 Dispersion of Assessment Values when tested according to the method of
5.2.3, the coefficient of variation shall be 10 % or less for 7 pC/kg {27.1 mR} and
7 % or less for 60 pC/kg {233 mR}.

3.3 Reproducibility of Assessment Values  When tested according to the method
of 5.2.4, the mean value of coefficients of variation of assessment values for every
dosemeter shall be 5 % or less. '
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3.4 Secular Change Characteristic of Assessment Value  When tested according
to the method of 5.2.5, the secular change rate of assessment value except in the
initial fading shall be 15 % or less at 20°C and 25 % or less at 40°C with reliability
of 95 %.

3.5  Proportionality of Assessment Value @ When tested according to the method
of 5.2.6, the relative responce for every dose shall be 1.00 * 0.30 at 3 puC/kg
{11.6 mR} and 1.00 * 0.10 at other doses with reliability of 95 %.

3.6  Energy Characteristic = When tested according to the method of 5.2.7, the

relative responce for every photon energy shall be 1.00 + 0.30 with reliability of
95 %. '

3.7 Directional Characteristic = When tested according to the method of 5.2.8,
the relative responce in every incident direction of ' Cs r-ray or ®Co 7-ray shall
be 1.00 = 0.20 with reliability of 95 %, in the case where the responce in 0°
injection direction is taken as reference. However, the directional characteristic
for X-ray of the degree of effective energy 80 keV is taken as informative

. reference and its tolerance is not specified.

3.8 Regenerative Processing Repeatability = When tested according to the
method of 5.2.9, in the case where the mean value of mean assessment values from
initial time to fifth time has been taken as reference, the change of assessment
values by repetition of regenerative processing shall be 10 % or less with reliability
of 95 %. '

3.9 Stability for Humidity = When tested according to the method of 5.2.10,
the change of mean value of assessment values shall be 10 % or less with reliability
of 95 %.

3.10 Stability for Light  When tested according to the method of 5.2.11, it
shall comply with the performance of 3.1.

3.11  Stability of Reader for Variation of Power Source Voltage When tested
according to the method of 5.2.12, the change of mean value of assessment values
shall be 10 % or less with reliability of 95 %.

. 3.12  Stability of Reader for Temperature  When tested according to the
method of 5.2.13, the change of mean value of assessment values shall be 10 % or
less with reliability of 95 %.

3.13  Stability of Reader for Humidity = When tested according to the method
of 5.2.14, the change of mean value of assessment values shall be 10 % or less with
riliability of 95 %.

3.14  Stability of Reader for Light = When tested according to the method of
5.2.15, it shall comply with the performance of 3.1.
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4, Structure ‘ .

The structure shall be as follows.

(1) Construction of Thermoluminescence Dosemeter System  The
thermoluminescence dosemeter system shall be constructed of dosemeter and
reader and in addition, as necessary, regenerative processing device,
recording device and other appliances.

(2) Dosemeter The dosemeter shall contain one or plural elements in the
holder and shall be of the structure convenient to wear, The holder shall
be of the structure capable to protect the element(s) against light,
mechanical shock, contamination, etc.

Further, if necessary, it may be equipped with function of filter for
energy compensation, or the like.

(3) Reader The reader shall consist of the element heating part, photoelectric

converting part, photoelectric signal measuring part and indicating part and .
shall be easy to operate and endurable for continuous measurement in long
time.

Further, in order to regulate the sensitivity of reader to constant, the
light source for test may be installed in the reader.

5. Tests _

5.1 Test Conditions

5.1.1 Common Test Conditions The test conditiohs not specially specified
in every test method of 5.2 shall comply with Table.

Table, Common Test Conditions

Item Condition
Temperature °C 20 £ 5 .
Relative humidity % A ' 65 * 20
Pressure kPa {mbar} 101.3 = 5.0 {1013 = 50}
Exposure rate in test
environment nC/(kgh) {pR/h} £6.0 (23.3)
Exposure rate of
test pC/(kg«h) {mR/h} z 6.0 (23.3)
Power source voltage \Y Rated voltage *5 %
Preheating time of h 1
reader

Irradiation field including

Irradiation field at use of phantom the total surface of ‘

phantom
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