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Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work of 
preparing International Standards is normally carried out through IS0 
technical committees. Each member body interested in a subject for which 
a technical committee has been established has the right to be 
represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. IS0 
collaborates closely with the International Electrotechnical Commission 
(IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard IS0 11934 was prepared by Technical Committee 
lSO/TC 85, Nuclear energy, Subcommittee SC 2, Radiation protection. 

This first edition cancels and replaces IS0 1758:1976, IS0 1759:1976 and 
IS0 4071:1978 which have been technically revised. 

Annex A of this International Standard is for information only. 

0 IS0 1997 

All rights reserved, Unless otherwise specified, no part of this publication may be 
reproduced or utilized in any form or by any means, electronic or mechanical, including 
photocopying and microfilm, without permission in writing from the publisher. 

International Organization for Standardization 
Case postale 56 l CH-1211 Geneve 20 l Switzerland 
Internet central @ iso.ch 
x.400 c=ch; a=40Onet; p=iso; o=isocs; s=central 

Printed in Switzerland 
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INTERNATIONAL STANDARD @ Iso IS0 11934:1997(E) 

X and gamma radiation - Indirect- or direct-reading 
capacitor-type pocket dosemeters 

1 Scope 

This International Standard specifies the requirements for direct- and indirect-reading 
capacitor-type pocket dosemeters and the accessory electrometers used for personal 
dosimetry of X and gamma radiation. 

The tests described in this International Standard are designed to be carried out on the 
dosemeter equipment associated with the operating accessories specified by the 
manufacturer. 

NOTE - Electrical and mechanical characteristics of accessories are considered to belong to the 
scope of the International Electrotechnical Commission (Technical Committee 45). 

This International Standard is not applicable without qualification to pocket dosemeters 
used to determine doses due to sources of pulsed radiation or to mixed fields of photons 
and neutrons. Furthermore, the dosemeters should not be used in radiation fields where 
the dose rate is likely to exceed their maximum dose rate capability as specified by the 
manufacturer. 

2 Normative references 

The following standards contain provisions which, through reference in this text, 
constitute provisions of this International Standard. At the time of publication, the editions 
indicated were valid. All standards are subject to revision, and parties to agreements 
based on this International Standard are encouraged to investigate the possibility of 
applying the most recent editions of the standards indicated below. Members of IEC and 
IS0 maintain registers of currently valid International Standards. 

IS0 6980:1996, Reference beta radiations for calibrating dosemeters and dose-rate meters and 
determining their response as a function of beta-radiation energy. 

IS0 8529-3:-l’ , Neutron reference radiation - Part 3: Calibration of area and personal dosemeters 
and determination of response as afinction of energy and angle of incidence. 

IS0 9227:1990, Corrosion tests in artificial atmospheres - Salt spray tests. 

VIM:1993, International Vocabula y of Basic and General Terms in Metrology, ISO, OIM 

‘) To be published. (Revision, in part, of IS0 8529:1989) 
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@ IS0 IS0 11934:1997(E) 

3 Definitions 

For the purposes of this International Standard, the definitions given in the VIM (see 
11 . 1 d-0 0. l  1 clause 2) and the forrowmg definitions apply. 

3.1 direct-reading capacitor-type pocket dosemeter 

Device, used for individual monitoring, that permits direct reading of the radiation dose 
quantity. 

NOTE - Such a device consists essentially of an ionization chamber connected to a capacitor. This 
capacitor is charged by a charging device which may or may not be built into the dosemeter, thus 
giving the charge indicator a deflection which can be read against a calibrated scale by means of 
an optical system. If the dosemeter is exposed to ionizing radiation, ionization in the chamber 
results in a decrease of the capacitor charge. 

3.2 indirect-reading capacitor-type pocket dosemeter 

Capacitor-type pocket ionization chamber from which the radiation dose quantity can be 
read indirectly by means of a separate electrometer. 

3.3 type test 

Test of one or more devices made to a certain design to show that the design meets certain 
specifications. 

3.4 influence quantity 

Quantity which may have a bearing on the results of a measurement without being the 
objective of the measurement. [ISO 4037-31 

3.5 reference conditions 

Set of influence quantities for which the calibration factor is valid without any correction. 
[ISO 4037-31 

3.6 standard test conditions 

Range of values of a set of influence quantities under which a calibration or a 
determination of response is carried out. [ISO 4037-31 

3.7 conventionally true value of a quantity 

Best estimate of a quantity determined by a primary or secondary standard or by a 
reference instrument that has been calibrated against a primary or secondary standard. 

3.8 response 

<of a detector> Ratio of the quantity evaluated from the detector reading to the 
conventionally true value of this quantity. [ISO 4037-21 
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@ IS0 ISO11934:1997(E) 

3.9 error of indication 

Difference between the indicated value of a quantity and the conventionally true value of 
that quantity, at the point of interest. 

3.10 relative intrinsic error 

Quotient of the error of indication of a quantity by the conventionally true value of that 
quantity measured for a reference radiation under specified reference conditions. 

It is expressed as a percentage. 

3.11 calibration quantity 

Physical quantity used to establish the characteristics of a dosemeter. 

3.12 calibration factor 

Conventionally 
its indication. 

true value of a quantity the dosemeter is intended to measure, divided by 

3.13 kerma, K 

Quotient of dEt, by dm, where dEtr is the sum of the initial kinetic energies of all the 
charged ionizing particles liberated by uncharged ionizing particles in a material of mass 
dm . 

The SI unit of kerma is the joule per kilogram. The special name for the unit of kerma is 
gray (GY)* 

NOTE 1 Air kerma free in air, Ka, is generally used in place of the quantity exposure, X. The SLJ 
unit of exposure is coulomb per kilogram, while the former unit is the riintgen, 1 R=2,58 x lo- 
C/kg. 

NOTE 2 Up to photon energies of 3 MeV, it can be assumed that the quantities “air kerma free in 
air” and “exposure” are approximately equivalent and that a value of Ka = 1 Gy corresponds to an 
exposure X= 29,45 mC/kg. Above 3 MeV and up to 9 MeV, the quantity “air kerma” can still be 
obtained using small ionization chambers with build-up caps. However, for this higher energy 
range, absorbed dose in tissue should be used as the calibration quantity. [ICRP 51; IS0 4037-21 

3.14 absorbed dose, D 

Quotient of d& by dm, where d& is the mean energy imparted by ionizing radiation to 
matter of mass dm. 

The SI unit of absorbed dose is the joule per kilogram. The special name for the unit of 
absorbed dose is gray (Gy). 

NOTE - In quoting values of absorbed dose it is necessary to specify the material, e.g. tissue. 

3 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 11

93
4:1

99
7

https://standardsiso.com/api/?name=7a023deef9153a69a00aa3c98bc8a084


IS0 11934: 1997(E) @ IS0 

3.15 dose equivalent, H 

Product of Q and D at a point in tissue, where D is the absorbed dose and Q is the quality 
factor at that point. 

The SI unit of dose equivalent is joule per kilogram. The special name for the unit of dose 
equivalent is sievert (Sv). 

NOTE - The quality factor for X, gamma and beta radiation is one. 

3.16 personal dose equivalent, H,(d) 

Dose equivalent in soft tissue, at an appropriate depth, d, below a specified point on the 
body. 

The SI unit of personal dose equivalent is joule per kilogram. The special name for the unit 
of dose equivalent is sievert (Sv). 

3.17 ambient dose equivalent, H*(d) 

Dose equivalent, at a point in a radiation field, that would be produced by the 
corresponding expanded and aligned field, in the ICRU sphere at a depth, d, on the radius 
opposing the direction of the aligned field. 

The SI unit of ambient dose equivalent is joule per kilogram. The special name for the unit 
of dose equivalent is sievert (Sv). 

NOTE - For strongly penetrating radiation, a depth of 10 mm is currently recommended. The 
ambient dose equivalent for this depth is then denoted by H*(lO). [ICRU 511 

4 Standard conditions for dosemeter tests 

41 l Reference conditions 

The reference conditions for indirect or direct reading capacitor-type pocket dosemeters, 
in accordance with IS0 4037-3, are: 

- temperature T = 20 “C ; 
- relative humidity R.H. = 65 % ; 
- atmospheric pressure p = 101,3 kPa ; 
- radiation background: ambient dose equivalent rate fi* (10) 5 0,l uSv/h. 

4.2 Standard test conditions 

Except for temperature and humidity tests, the standard test conditions should be in 
accordance with IS0 4037-2: 

- temperature Tbetween 18 OC and 22 “C ; 
- relative humidity R.H. between 50 % and 75 % ; 
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0 IS0 IS0 11934:1997(E) 

- atmospheric pressure 53 between 86 kPa and 106 kPa ; 
- radiation background : ambient dose equivalent rate fi*(lO) < 0,25 uSv/h. 

The actual conditions should be indicated in the test report. They should not undergo 
large or rapid changes during a series of measurements. 

When a dosemeter ionization chamber is not airtight, the reading of this dosemeter shall 
be corrected to reference temperature and atmospheric pressure conditions by multiplying 
it by (preflp)* (Tdkref) where pref and kref are the reference pressure and temperature, p 
and & are the actual measured ones. Here the temperatures are expressed as absolute 
temperatures (K). 

4.3 Irradiation conditions 

The reference radiations to be used shall be selected from table 1 (see 6.2.9). The calibration 
quantity shall be measured with a reference instrument which has itself been calibrated in 
a reference beam traceable to national standards. 

Except in the case of special tests, the irradiation should impinge perpendicularly to the 
principal axis of the dosemeter. 

The distance “source to dosemeter” is defined as the distance from the equivalent point 
source to the geometric centre of the sensitive volume of the dosemeter. When the 
dosemeter is calibrated on a phantom, it should be positioned with its back face in contact 
with the phantom. 

If a radioactive source is used, the duration of the irradiation must be at least 100 times 
longer than the time to advance and retract the source. If this condition cannot be met, the 
amount of interfering irradiation resulting from the movement of the source must be 
determined. 

The irradiation room and calibration devices should meet the following specifications : 

a) table and supports should be made of a low atomic number material and should have 
minimum mass; 

b) if several dosemeters are irradiated together, the distance between them should be such 
that the mutual influence on their reading is small. The difference in the readings of a 
dosemeter irradiated together with other dosemeters and a dosemeter irradiated alone in 
the same position should be less than 3 %. 

c) in order to subject several dosemeters to the same value of the calibration quantity, 
their supports should be placed on the same dose rate contour. If sufficient homogeneity 
cannot be achieved, the support may be made to rotate around the source. 

5 Quantities 

For most of the tests, the calibration quantities shall be air kerma or absorbed dose in 
tissue, whichever is appropriate for the particular type of radiation. 
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However, for the tests on the dependence of the dosemeter response on radiation energy 
and angle of incidence, results shall be reported in terms of personal dose equivalent. 

6 Requirements concerning performance characteristics and test 
procedures 

6.1 General 

The following requirements apply to all tests 

a) The tests shall always be performed on a number of dosemeters randomly selected 
from a batch. 

b) In order to avoid uncertainties due to geotropism, the readout procedure, including the 
position of the dosemeter, shall be specified by the manufacturer. 

c) For direct-reading dosemeters, the length of the scale and the number of divisions shall 
permit a reading that corresponds to 2% of the full-scale value. 

d) For indirect-reading dosemeters, the analog or digital readout shall permit a reading 
that corresponds to 2% of full range. 

e) The dosemeters shall be capable of being set to zero within a value that corresponds to 
2 % of the full-scale value within three attempts by an experienced operator. 

f) For all the tests, a reference radiation from table 1 (see 6.2.9) shall be selected. 

6.2 Tests with X or gamma radiation 

6.2.1 Zero-point stability 

6.2.1.1 Requirements 

The leakage of charge shall not give rise to a change in the zero point exceeding 2% of the 
full-scale value for a dosemeter stored in standard test conditions for 8 h. 

Direct-reading dosemeters: The change in reading shall not exceed 2 % of the full-scale 
value when the dosemeter is disconnected from the charging source. 

Indirect-reading dosemeters: The change in reading shall not exceed 2 % of the full-scale 
value when the fully charged dosemeter is reconnected to the reader. 

6.2.1.2 Test procedures 

Set a series of 10 dosemeters to zero, store them under standard test conditions and read 
them (YJ after 8 h. If the full-scale value of the dosemeter reading, ymaX , is less or equal to 
1 mSv, the readings, ri, shall be corrected for natural background dose. 
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@ IS0 IS0 11934: 1997(E) 

Direct-reading dosemeters: Set a series of 10 dosemeters to zero, disconnect them and read 
them immediately (ri) l  

Indirect-reading dosemeters: Charge a series of 10 dosemeters, disconnect them from the 
charger, immediately reconnect and read them, ri. 

Calculate the deviations, di, due to leakage or disconnection, in percent: 

di = 100 (Yi/Y,,,), where ri are the readings and Y,,, is the full-scale value. 

6.2.2 Stability of reading 

6.2.2.1 Requirement 

The reading of the dosemeter shall not vary by more than 2 % of the full-scale value after a 
time of up to 8 h between the irradiation and a reading. 

6.2.2.2 Test procedures 

Irradiate 10 dosemeters to a reading between 50 % and 85 % of the full-scale value. Read 
them immediately (~0 ) and read them again (ri ) every hour following irradiation, up to 
8h . 

For each dosemeter, calculate the relative deviation, di, in percent: 

di = 100 (Yi - Y~)/Y,,, for each of the 8 readings, Yi, where y. is the initial reading 
and Gnax is the full-scale value. 

6.2.3 Repeatability 

6.2.3.1 Requirements 

The repeatability of the measurements shall be determined using the same dosemeter 
subjected to the identical irradiation conditions, including laboratory and operator. 

The results of the repeatability test for each dosemeter shall be such that 24~ < O,O5 
where r is the mean reading of the sampled dosemeter and s is the standard deviation. 

6.2.3.2 Test procedure 

Set 3 dosemeters to zero. Irradiate them to a reading between 50 % and 85 % of the full- 
scale value. Read them, ri, and reset to zero. Repeat the test 10 times. 
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Calculate the mean, r / of the 10 readings of each dosemeter, and the standard deviation, s: 
10 

1 F;=- q 
10 c 

i =l 

s= C(q -q2 

i i=l 

6.2.4 Batch homogeneity 

6.2.4.1 Requirements 

Batch homogeneity shall be determined by observing the variability among the readings 
of dosemeters subjected to the same value of the radiation quantity under identical 
conditions, including laboratory and operator. 

The results of the batch homogeneity test shall be such that 2sIy < 0,l where r is the mean 
reading of the dosemeters and s is the standard deviation. 

6.2.4.2 Test procedure 

Irradiate 10 dosemeters to the same value of the radiation quantity between 50 % and 85 Y0 
of the full-scale value and read them (ri ). 

Calculate the mean of the readings, r, and the standard deviation, s : 

IO 
1 ~=- ri 

IO c 
i=l 

S= fjri-TJ2 

i I 

9. 

i=l 

6.2.5 Lower limit of detection 

6.2.5.1 Requirements 

For capacitor-type pocket dosemeters, the lower limit of detection is given by the lowest 
scale reading that can be distinguished from the fluctuations of background for a given 
time interval including leakage. The lower limit of detection, r,in, is determined by taking 
twice the standard deviation, 2s, of the mean value of the difference in the readings for a 
series of dosemeters at the beginning and at the end of an 8 h storage in standard test 
conditions, rounding up 2s to the next scale division. 

After a series of irradiations with values of the radiation quantity corresponding to a 
significant fraction of the full-scale value of the dosemeter the lower limit of detection 
shall not vary from the originally determined limit. 
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6.2.5.2 Test procedure 

Set 10 dosemeters as close as possible to zero and read them, r. im Store for 8 h in standard I 
test conditions and read again, ri. 

Calculate the absolute difference between the two readings, Ari = I ri - To i 1, the mean value, I 
& , and the standard deviation, s : 

10 
Xr=&xAri 

i=l 

The lower limit of detection, r,in, is then 2 s rounded up to the next scale division. 

To test the stability of the lower limit of detection take the 10 dosemeters that have been 
tested for their lower limit. Irradiate them successively 10 times to at least 80 % of the full- 
scale value and reset to zero. At the end of the irradiation, determine the lower limit of 
detection r’,in as described. Compare with the original value r,in . 

6.2.6 Relative intrinsic error 

6.2.6.1 Requirement 

The relative intrinsic errors, I, shall not exceed 10%. 

6.2.6.2 Test procedure 

Set 10 dosemeters to zero. Irradiate each to at least 3 different values of the radiation 
quantity, equally spaced between 20 % and 100 % of the full-scale value. Read, ri, and reset 
the dosemeters to zero after each irradiation. 

Calculate the relative intrinsic errors, Ii, in percent: 

Ii = 100 (ri - ro)/rO 

where r. is the conventionally true value of the radiation quantity used in the irradiation, 
and ri are the readings of the dosemeters . 

6.2.7 Linearity 

6.2.7.1 Requirements 

For the test of linearity the coefficient of variation, sl/I, for the series of relative intrinsic 
error measurements made in 6.2.6 shall be less than 0,1 , where 7 is the mean value of the 
intrinsic error and sI is the standard deviation 
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6.2.7.2 Test procedure 

Calculate the mean, 7, of the intrinsic errors, Ii , in 6.2.6 and their standard deviation, sI : 
30 

i=&CIi 
i=l 

The coefficient of variation is then sJ1. 

6.2.8 Memory effect 

6.2.8.1 Requirement 

Following an accidental irradiation of the dosemeter to a high dose the drift due to 
leakage shall not exceed 20 % of the full-scale value following 24 h storage in standard test 
conditions. 

6.2.8.2 Test procedure 

Select 3 dosemeters that have been tested for zero point stability (test 6.2.1) and irradiate 
them once to a value of the radiation quantity corresponding to k times the full-scale value 
of the dosemeter where k is typically 50 . 

This irradiation shall be performed in more than 1 h and less than 5 h and shall not exceed 
the dose rate limit specified by the manufacturer. 

One hour after the end off the irradiation, reset the dosemeters to zero and store in 
standard test conditions. Read them after 24 h, ri. 

Calculate for each dosemeter the drift due to leakage, S, in percent: 

S = 100 ri/Y,,, 
dosemeters. ‘ 

where ri is the reading after 24 h and r,,, is the full-scale value of the 

6.2.9 Energy dependence of response 

6.2.9.1 General 

This is a type test to determine the response of the dosemeters subjected to X or gamma 
radiation as a function of radiation energy. 

Since pocket dosemeters are used as personal dosemeters, the energy response test should 
be performed in receptor present conditions. The dosemeters should be irradiated in front 
of the IS0 water phantom, for normal radiation incidence (see IS0 4037-3 ), and the 

10 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 11

93
4:1

99
7

https://standardsiso.com/api/?name=7a023deef9153a69a00aa3c98bc8a084


@ IS0 IS0 11934:1997(E) 

radiation quantity used should be the personal dose equivalent, H,(d) (see ICRU 47, ICRU 
51) 
The dosemeter to be tested is placed in a manner that is representative for its use in 
practice, with the centre of its sensitive volume, as specified by the manufacturer, in 
contact with and at the centre of the front face of the IS0 water phantom in position P. For 
this calibration point, P, where the conventionally true value of air kerma free in air, K,, 
has been determined, the personal dose equivalent H,(lO) is calculated using the 
conversion coefficients in table 1. 

Table 1 - Conversion coefficients (IS0 4037-3) 

Radiation Mean energy or energy 
quality keV 

Conversion coefficients 
q)( 1 O)l& 

Sv/Gv 
241 Am 59,6 I,89 
‘3’Cs 662 1.21 
6x0 1250 1;15 I 

Mono- 
energetic 
radiation 

3000 
6000 
10000 

Narrow filtered X-radiation 

I,12 
I,11 
I,11 

N-20 16 0,27 
N-40 33 1.17 
N-60 48 I,65 
N-80 65 1.88 

I N-100 I 83 I 1.88 
N-120 

I N-200 I 164 I I,57 
I N-250 I 208 I 1.48 

6.2.9.2 Requirements 

The response of the dosemeter to any radiation energy, chosen from table 1 within the 
useful energy range specified by the manufacturer, shall be within 30 % of the response to 
a calibration reference radiation, E,, chosen from the same table. 

For dosemeters intended to cover the energy range between 3 MeV and 10 MeV, the 
response should be within - 50% and + 100% of the response to the calibration reference 
radiation, E,. 

6.2.9.3 Test procedure 

Perform successively, with 3 different dosemeters, the following operation. 

Place one dosemeter with the centre of its sensitive volume at the calibration point P in the 
centre of the front face of the IS0 water phantom I? Irradiate the dosemeter to a 
conventionally true value of personal dose equivalent H&10) between 50 % and 80 % of 
the full-scale value. All energies Ek from table 1 which are within the useful energy range 
specified by the manufacturer shall be used. Read r(Ek) and reset the dosemeter to zero. 

Calculate the response, NE& for each energy Ek : 

R&J = r(&) /H,(lo) 

11 
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Determine the deviation for the response, d(Ek), for the energy Ei in percent: 

d(Ek) = 100 [R(Ek)/R(E,) -11 

where E, is the calibration reference radiation. 

6.2.10 Angular dependence of response 

6.2.10.1 Requirements 

This is a type test to determine the angular response of the dosemeters with the photon 
energies in table 2 which are within the useful energy range specified by the manufacturer. 

Within the interval 0” to 60” and for the same personal dose equivalent, the ratio of the 
dosemeter reading at angle cy to that at normal incidence shall be within 20 % of the values 
of the ratio Xa in table 2, for 137Cs or 6oCo gamma rays and 50% for the N-40, N-60, N-80 
narrow spectrum filtered X-rays or 24PAm gamma-rays. The angles ~1 are set by rotating 
the phantom around the vertical and horizontal axes at the calibration point, P, this point 
being at the centre of the sensitive volume of the dosemeter. 

6.2.10.2 Test procedure 

Place the dosemeter on the front face of the IS0 water phantom in the same way as for the 
energy response test 6.2.9. Irradiate under normal incidence to a conventionally true value 
of personal dose equivalent H&10) between 50 % and 80 % of the full-scale value, read yoo 
and reset the dosemeter to zero. Rotate the phantom successively clockwise at angles of a 
= 30”, 45”, 60” and anticlockwise at angles of a = - 30”, - 45”, - 60” around the vertical and 

horizontal axes passing through P, and irradiate the dosemeter to the same conventionally 
true value of personal dose equivalent as for O” and read YU . All energies from table 2 
which are within the useful energy range specified by the manufacturer shall be used. 

Calculate the ratios ua/ ~00 and determine the deviation, da, -in percent from the angular 
response Xa = Hp(lO)&Hp(lO)oo for the radiation sources in table 2. 

d a= -- 100 

Table 2 - Angular response values (IS0 4037-3) 

Radiation 

source 

Angular response 
Ra 

a = 30” a = 45” a = 60” 
I N-40 I 1 I 036 t 0,87 I 0,731 
I N-60 I I- I 036 1 0,89 I 0,77 I 

N-80 or *41Am 1 0,97 0,91 0,79 
'37Cs 1 1.01 I,01 0.98 

-- 6OCo I 1 I 

12 
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6.3 Temperature and humiditv tests 

6.3.1 Requirements 

TemDerature : within 
not differ by more 
dosemeters designed 

IS0 11934: 1997(E) 

the temperature range - 10 “C to + 40 OC, the dosemeter reading shall 
than + 20 % from its reading in standard test conditions. For 
to be used between - 25 “C and +50 OC, the readings shall not differ 

by more than 50 % from the reading under standard test conditions. 

Humidity: at a temperature of 35 “C and a relative humidity of 90 % , the dosemeter 
reading shall not differ by more than 10 % from its reading under standard test conditions. 

6.3.2 Test procedure 

Use a test apparatus that fits into an environmental chamber supporting 10 dosemeters on 
the isodose contour of an isotopic gamma source (137Cs or 6oCo). 

Condition the dosemeters for 1 h in the chamber at the test conditions before irradiation 
Put in the source and irradiate for a fixed time such that the reading of the dosemeters is 
between 50 % and 80 % of the full-scale value. Remove the source but leave the 
dosemeters in the chamber until the total time in the test conditions is at least 4 h. 

Record the dosemeter reading, YT,hr, as a function of temperature T and relative humidity 
R.H. and apply a temperature and pressure correction to reference conditions for unsealed 
dosemeters. 

These tests should be performed with a series of 10 dosemeters each successively : 

- in 65% relative humidity at - 10 “C, 20 “C and 40 “C ; 

- in 90 % relative humidity, at 35 “C. 

The readings, Y, , at 20 “C and 65 % relative humidity are taken as reference data. Calculate 
the ratios : qO”,65%/y, I y40°,65%/Y, and y35°,90%/Y, l  

Determine the deviations, dT RH, in percent: dTm = 100 (YTm/Y, -1). I I I 

For dosemeters designed to be used between - 25 “C and +50 “C additional tests shall be 
performed with a series of 10 dosemeters each in 65% relative humidity at - 25 “C and at 
+50 “C. 

Calculate the ratios : r-250 65%/r, and 1’50~ 65%/Y, I I and the deviations, dT,m / in percent. 
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6.4 Mechanical tests 

6.4.1 Drop test 

6.4.1.1 Requirement 

The dosemeter shall be able to withstand a drop without affecting its reading in excess of 
10 % of the full-scale value. Following this test the dosemeter should function correctly. 

6.4.1.2 Test procedure 

The dosemeter shall be supported by a device which can release it suddenly, reproducibly 
and without initial velocity above a hardwood surface, e.g. oak, made from a single piece 
5 cm thick, resting on a concrete base. The height of drop should be 1,5 m measured 
between the upper surface of the board and the lowest point of the dosemeter. 

a) Irradiate 10 dosemeters to 80 % of their full-scale value and read them, y. i I - 

b) Submit each of them to two drops and read them again, ~1 i I - 

C) Calculate the deviation, dl i , in percent: dl i I I = lOO(ri,i - ~0 i)/Y,,, where Y,,, is the full- I 
scale value, 

d) Reset the dosemeters to zero, irradiate to the same value as before and read them, ~2 i ? - 

e) Calculate the deviation, d2 i , in percent: d2,i = IOO(r2,i -ro,i)/ rmax I . 

6.4.2 Vibration 

6.4.2.1 Requirement 

The mean instrument reading following the vibration test shall not vary from the initial 
reading by more than 10% of the full-scale value. 

6.4.2.2 Test procedure 

Irradiate a series of 10 dosemeters to 80 % of the full-scale value and read them, r. i. I 

Submit the dosemeters to a harmonic load of 2g for 15 min in each of three orthogonal 
directions (1,2,3) at one or more frequencies in each of the following ranges : 
10 Hz to 21 Hz, 22 Hz to 33 Hz. After each vibration interval of 15 min, read them (rl,i, r2 if I 
y3,i) l 

Calculate the mean values ro, rl, r2, r3 and the deviations, dl, d2 and d3, in percent: 

dl = (Yl - To> knax, 

d2 = (Y2 - ~ohnax / 

d3 = (r3 - Yg)knax 
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where rmax is the full-scale value. 

Specify any damage revealed by visual inspection. 

6.4.3 Immersion (for dosemeters specified watertight) 

6.4.3.1 Requirement 

Immersion at a depth of 30 cm in water for 2 h shall not change the reaciing of a dosaneter 
by more than 10 % of the full-scale value. 

6.4.3.2 .Test procedure 

Irradiate a series of 10 dosemeters to 80 % of the full-scale value and read them, r. ia I 

Immerse the dosemeters in water at a depth of 30 cm for 2 h. Remove the dosemeters from 
the water, dry and read them, r1 i . I 

Calculate the deviations, dl i , in percent: I 

d 1,i = rl,i - , ( rO ihnm 

where r,,, is the full-scale value. 

6.4.4 Atmospheric pressure 

6.4.4.1 Requirement 

A sealed dosemeter shall achieve the accuracy requirements specified in 6.2.6. An unsealed 
dosemeter shall withstand the same variations when an air density correction is applied to 
its reading. 

6.4.4.2 Test procedure 

Select a series of 10 dosemeters which have successfully passed the relative intrinsic error 
test (6.2.6). Using the apparatus of test 6.3, irradiate these dosemeters to 80 % of the full- 
scale value in an environmental chamber, under the following atmospheric pressures pi : 

PO = IOl,3+5 kPa 
Pl = 60 + 5 kPa 
P2 = 120 +5 kPa 

The temperature should correspond to those under standard test conditions (see 4.2). Read 
the dosemeters, ri, and correct for air density if the dosemeter is unsealed. 
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Calculate the deviations, di , in percent: 

di = 100 (ri - rg)lr,,, 

where 

r max is the full-scale value; 
r0 is the dosemeter reading at normal pressure. 

6.5 Utilization tests 

6.5.1 Salt spray 

6.5.1.1 Requirement 

Following the salt spray test, the dosemeter shall meet the requirements of the batch 
homogeneity test specified in 6.2.4. 

6.5.1.2 Test procedure 

Place the dosemeters in a spray cabinet complying with IS0 9227. 

For 100 h during a one-week period, spray with a sodium chloride solution of mass 
concentration 50 g/l at 35 OC. For the rest of the week (68 h), stop spraying but maintain 
the temperature at 35 OC. 

Rinse the dosemeters with water, dry them in air at 20 “C and perform the batch 
homogeneity test in 6.2.4. 

6.5.2 Decontamination 

6.5.2.1 Requirement 

The susceptibility of dosemeters to retain contamination should be as low as possible. All 
exterior surfaces of the instrument should be hard and smooth, with as few joints as 
practicable. 

6.5.2.2 Test procedure 

Set 3 dosemeters to zero and read their background after 1 h, r. i . I 

Contaminate each dosemeter with 14’La or another appropriate radionuclide in one 
physical form: dry dust, moist dust or solution. 

Decontaminate the dosemeters in accordance with the manufacturer’s directions. 

Reset to zero and read the background reading after 1 h, r1 i . I 

Compare the readings r1 i and r. i . I I 
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6.6 Response to beta radiation 

6.6.1 Requirement 

The dosemeter response to beta radiation should be stated. 

6.6.2 Test procedure 

Set 5 dosemeters to zero and irradiate them with a 90Sr/90Y source, in standard test 
conditions and in accordance with the recommendations of IS0 6980, to at least 20 % of the 
full-scale value. 

Following irradiation, read the dosemeters, ri. 

Calculate the response R = F/I, where lo is the conventionally true value of the beta dose 
and r is the mean value of the readings, ri. 

6.7 Response to neutrons 

6.7.1 Requirement 

The dosemeter response to neutrons should be stated. 

6.7.2 Test procedure 

Set 5 dosemeters to zero and irradiate them with an 241Am-Be neutron, in standard test 
conditions and in accordance with the recommendations of IS0 8529, to at least 20 % of the 
full-scale value. 

Following irradiation, read the dosemeters, ri. 

Calculate the response R = F/I, where lo is the conventionally true value of the neutron 
personal dose equivalent and r is the mean value of the readings, ri , 

7 Markings and information 

Indirect- or direct-reading capacitor-type pocket dosemeters should bear the following 
markings and information : 

a) Dosemeter type and identification number. 

b) An indication of the radiation dose quantity it is designed to measure. The scale of the 
dosemeter should be marked correspondingly in micro- or milligray (uGy or mGy) or 
micro- or millisievert (uSv or mSv). 

c) Sealed or unsealed. 
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