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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
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 1SO, also take part in the work. ISO 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.

ASTM International is one of the world’s largest voluntary standards development organizations with global
participation from affected stakeholders. ASTM technical committees follow rigorous due process balloting
procedures.

A project between ISO and 'ASTM ‘nternational’has "been formed-to’ develop and maintain a group of
ISO/ASTM radiation processing dosimetry, standardsy Under. this project, ASTM Subcommittee E10.01,
Dosimetry for Radiation Processing, is‘responsible for the development and maintenance of these dosimetry
standards with unrestricted participation and input from appropriate ISO member bodies.

Attention is drawn to thelpossibility that:somelof the ielements' of this documentimaycbe the subject of patent
rights. Neither ISO nor ASTM International ‘shall:besheldresponsible for identifying any or all such patent
rights.

International Standard ISO/ASTM 51401 was developed by ASTM Committee E10, Nuclear Technology and
Applications, through Subcommittee E10.01, and by Technical Committee ISO/TC 85, Nuclear Energy.
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StandardPractice for
Use of a Dichromate Dosimetry System !

This standard is issued under the fixed designation ISO/ASTM 51401; the number immediately following the designation indicates the
year of original adoption or, in the case of revision, the year of last revision.

1. Scope determination of the temperature coefficient.

1.1 This practice covers the preparation, testing, and proce- 1.5 This standard does not purport to address all of the
dure for using the acidic aqueous silver dichromate dosimetrgafety concerns, if any, associated with its use. It is the
system to measure absorbed dose in water when exposed responsibility of the user of this standard to establish appro-
ionizing radiation. The system consists of a dosimeter angbriate safety and health practices and determine the applica-
appropriate analytical instrumentation. For simplicity, the sys-ility of regulatory limitations prior to useSpecific precau-
tem will be referred to as the dichromate system. It is classifiedionary statements are given in 8.3.
as a reference standard dosimetry system (see ISO/ASTM

Guide 51261). 2. Referenced documents
1.2 This practice describes the spectrophotometric analysis 2.1 ASTM Standards:

procedures for the dichromate system. C 912 Practice for Designing a Process for Cleaning Tech-
1.3 This practice applies only toy-rays, x-rays/ nical Glasses

bremsstrahlung, and high energy electrons. E 170 Terminology Relating to Radiation Measurements
1.4 This practice applies provided the following conditions ~ and Dosimetr§

are satisfied: E 178+ Rragtice for Dealing with Outlying Observatiéns
1.4.1 The absorbed dose range'is from 20° to 5 x’10* E 275 “Practicefor '‘Describing and Measuring Performance

Gy. ofpUltraviolet, Visible and Near Infrared Spectrophotom-

1.4.2 The absorbed dose rate does not.exceed 600 Gy/pulse" eter§
(12.5 pulses per second), or does not exceed an equivalent dosé= 666 Practice for Calculating Absorbed Dose from Gamma
rate of 7.5 kGy/s from continuous sourcgy.? on X-Radiatiorf

1.4.3 For radionuclide gammarray:sourdes, theoinitiallphe=sE 668 Practice fonApplication of Thermoluminescence Do-
ton energy shall be greater than 0.6 MeV. For bremsstrahlung 5 simetry)(TLD) Systems for Determining Absorbed Dose in
photons, the initial energy of the electrons used to produce the Radiation-Hardness Testing of Electronic Devites
bremsstrahlung photons shall be equal to or greater than 2 E 925 Practice for the Periodic Calibration of Narrow Band-
MeV. For electron beams, the initial electron energy shall be Pass Spectrophotometers
greater than 8 MeV. E 958 Practice for Measuring Practical Spectral Bandwidth

Note 1—The lower energy limits given are appropriate for a cylindri of Ultraviolet-Visible SpeCtrOphOtometérs
cal dosimeter ampoule of 12 mm diameter. Corrections for displacement E 1026 Practice for Using the Fricke Reference Standard

effects and dose gradient across the ampoule may be required for electron Dosimetry Systent
beams(2). The dichromate system may be used at lower energies by 2.2 ISO/ASTM Standards:
employing thinner (in the beam direction) dosimeter containers (see ICRU 51261 Guide for Selection and Calibration of Dosimetry

Report 35). Systems for Radiation Processing
1.4.4 The irradiation temperature of the dosimeter shall be 51400 Practice for Characterization and Performance of a
above 0°C and should be below 80°C. High-Dose Radiation Dosimetry Calibration Laboratory

51707 Guide for Estimating Uncertainties in Dosimetry for
Radiation Processirig
2.3 International Commission on Radiation Units and
Measurements (ICRU) Reports:
 This practice is under the jurisdiction of ASTM Committee E10 on Nuclear ICRU Report 35 Radiation Dosimetry: Electrons With Ini-

Technology and Applications and is the direct responsibility of Subcommittee tial Energies Between 1 and 50 MeV
E10.01 on Dosimetry for Radiation Processing, and is also under the jurisdiction of
ISO/TC 85/WG 3.

Current edition approved Feb. 27, 2003. Published July 15, 2003. Originally
published as ASTM E 1401 — 91. ASTM E 1401 <9@as adopted by ISO in 1998 2 Annual Book of ASTM Standardgol 15.02.
with the intermediate designation ISO 15561:1998(E). The present International * Annual Book of ASTM Standardgol 12.02.
Standard ISO/ASTM 51401:2003(E) replaces ISO 15561 and is a minor revision of ° Annual Book of ASTM Standardéol 14.02.

Note 2—The temperature coefficient of dosimeter response is known
only in the range of 5° to 50°C (see 4.3). Use outside this range requires

the last previous edition ISO/ASTM 51401:2002(E). 8 Annual Book of ASTM Standardgol 03.06.
2 The boldface numbers in parentheses refer to the bibliography at the end of this 7 Available from the International Commission on Radiation Units and Measure-
practice. ments (ICRU), 7910 Woodmont Ave., Bethesda, MD 20814, U.S.A.

© ISO/ASTM International 2003 — All rights reserved 1
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TABLE 1 Effect of irradiation temperature on dosimeter 1.02
response I\\\
Temperature, °C  Relative Response  Temperature, °C Relative Response

|
i
|
5 1.020 30 0.992 1 \. |
10 1.017 35 0.983 ‘
15 1.013 40 0.972 Y
20 1.007 45 0.960 s
25 1.000 50 0.948 g
x 098
[}
2
ICRU Report 60 Fundamental Quantities and Units for \
lonizingRadiation 096+ .
3. Terminology
3.1 Definitions: 0.94 ]
3.1.1 net absorbance, NA)—change in measured optical 5 15 25 35 45
. Irradiation Temperature, °C
absorbance at a selected wavelength determined as the absquFtIeG 1 Relative response of dichromate dosimeter as a function
dlﬁer_ence, b?tween the pre-irradiation a}bsorba%eand the of irradiation temperature. A fitof the data using Eq 2 yields fit
post-irradiation absorbanca, as follows: parameters as follows:  bo_; ;1. by = —6.259 X 10°%; b, = 1.806.

AA=1A—- A 1) . . . .
4.4 No effect of ambient light (even direct sunlight) has

3t.1'I2 r(_afelrenctﬁstandzrd d05|{nedtedgst|meter_dof high been observed on dichromate solutions in glass ampdg@)es
metrological quailty, used as a standard 1o provide measure- , o .. cajipration with photons, the dichromate dosimeter

ments tr_aceable to and consistent with measurements magﬁall be irradiated under conditions that approximate electron
using primary-standard dosimeters. equilibrium

3t'2. Dteflnlgpr:_s of other termst us(‘;(é " th'ts practlge fthat 4.6 The'absorbed-dose in materials other than water irradi-
_pe'ro\g?Mo_lr_a a '0? meféS;;%meDn f.af_‘t_ Os.'mé ?%nay € Oungted under equivalent conditions may be calculated using the
n 7 _ ermino 093_' - Detiniions in are Lol e dures given in ASTM Practices E 666, E 668 and 1SO/
patible with ICRU 60; that document, therefore, may be use ;
it i p STM Guide 51261.
as an afternative reference. 417 (The dosimeter response is dependent on the type and
4. Significance and use , energy of thexradiation)employed. For example, the response in

. . 3 highs energy)(10 MeV) electron beams is reported to be
4.1 The dichromate system provides a reliable means focr11 proximately 3% lower than the response in cobalt-60

measuring absorbed dose in water. It is based on a process yiation 2). The dosimeter shall be calibrated in a radiation

reduction of dichromate ions to chromic ions in acidic aqueousja 4 of the same type and energy as that in which it is to be
solution by ionizing radiation. used

4.2 . The_d03|meter_|s a so!utlon containing silver z_;md dichro- 4.8 Provided the dosimeter solution is prepared as described
mate ions in perchloric acid in an appropriate container such 47 this document, and steps are taken to avoid contamination,
a sealed glass ampoule. The solution indicates absorbed d f& dosimeter solution stored or sealed in glass vessels (for

by a change (decrease) in optical absorbance at a specifigd,m1e ampoules) is stable before and after irradiation.
wavelength(s)3). A calibrated spectrophotometer is used to '

measure the absorbance. 5. Interferences

4.3 Effect of Irradiation Temperature 5.1 The dichromate dosimetric solution response is sensitive
4.3.1 The dosimeter response has a temperature dependeRgeimpurities, particularly organic impurities. Even in trace
during irradiation that is approximately equal to -0.2 % perquantities, impurities can cause a detectable change in the

degree Celsius between 25 and 50°C. At temperatures beloyhserved responsés). For high accuracy results, organic
25°C, the dependence is smaller. The dosimeter responggaterials shall not be used for any component in contact with
between 5 and 50°C is shown in Table 1, where the response e solution, unless it has been demonstrated that the materials
a given temperature is tabulated relative to the response @b not affect dosimeter response. The effect of trace impurities

25°C(4,5) . . _ ~may be minimized by pre-irradiation of the bulk dichromate
4.3.2 The data in Table 1 may be fitted with an appropriate;g|ytion (see Ref6) and 8.4).

formula for convenience of interpolation as follows: 5.2 Undesirable chemical changes in the dosimetric solution

R = by + byt (2  can occur if care is not taken during sealing of ampoules (see
8.6).
where:
R = dosimeter response at temperaturelative to that at 6. Apparatus
25°C. 6.1 High-Precision Spectrophotometefor the analysis of

the dosimetric solution, use a high-precision spectrophotom-
The curve generated from the fitted data is shown in Fig. 1. eter capable of measuring absorbance values up to 2 with an

2 ©ISO/ASTM International 2003 — All rights reserved
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uncertainty of no more thatt1 % in the region of 350 to 440 8.2 Air saturate both solutions before use. Shaking of the
nm. Use a quartz cuvette with 5 or 10 mm path length forsolution is normally sufficient to achieve this.
spectrophotometric measurements of the solution. The cuvette 8.3 Silver dichromate dissolves slowly and normally re-
capacity must be small enough to allow it to be thoroughlyquires at least 18 h to dissolve completely. For the high range
rinsed by the dosimeter solution and still leave an adequatgosimeter, it is preferable to dissolve the silver dichromate
amount of that solution to fill the cuvette to the appropriatepbefore adding the potassium dichromatéVagning—
level for the absorbance measurement. For dosimeter ampoulegncentrated perchloric acid is a strong oxidizer and dichro-
of less than 2 mL, this may require the use of micro-capacitynate salts are skin irritants. Appropriate precautions should be
cuvettes. Other solution handling techniques, such as the use gercised in handling these materials.)

micro-capacity flow cells, may be employed provided precau-

tions are taken to avoid cross-contamination. Control the Note 5—Dichromate dosimeters of other formulations have been
temperature of the dosimetric solution during measurement &€Scribeds, 9).

25 * 1°C. If this is not possible, determine the solution 8.4 If appropriate, irradiate the bulk solution to minimize
temperature during the spectrophotometric analysis and corregite effects of impurities.

the measured absorbance to 25°C. The temperature coefficientg 4 1 The exact dose is not critical, but a dose of approxi-

during measurement is —0.1 % per degree Celsius within thgately 1.0 kGy is recommendé8). The size of the container

range of 20 to 30°G6). for this bulk solution irradiation should be such that the dose
Note 3—The dosimetric ampoule commonly used has a capacity oiariation to the solution is less than10 %. Mix the solution
about 2 mL. thoroughly after irradiation.

6.2 Glassware—Use borosilicate glass or equivalent chemi- 8.5 Rinse the dosimeter ampoules or other containers as
cally resistant glass to store the reagents and the prepar@giepared in 6.2 at least once with the dosimeter solution before
dosimetric solution. Clean all apparatus used in the preparatidiilingthem for irradiation.
of the solution, as well as the glass ampoules or other 8.6 Exercise care in filing ampoules to avoid depositing
irradiation containers using chromie-aeid ‘solution or'anequivasadlution Jin+ the 'ampoule neck. Subsequent heating during
lent cleaning agent. Rinse at least three times with doublesealing may cause an undesirable chemical change in the
distilled water (see ASTM Practice C 912)( Rry-thoreughly@nddosimetrigysolution remaining inside the ampoule neck. For the
store in a dust-free environment (see ASTM Practice E 1026)ame reason, exercise care to avoid heating the body of the

7. Reagents ampoule during sealing.

7.1.Ana'lytical rg:agent grade' (orrbetter) _chemicals shallbeysl cHjibration’of the dosifretry system
used in this practice for preparing all solutions: ) ) o

7.2 Use of double-distilled water from coupled all-glass and 9-1 Prior to use, the dosimetry system (consisting of a
silica stills is recommended. Alternatively, water from a high SPecific batch of dosimeters and specific measurement instru-
quality commercial purification unit capable of achieving TotalMents) shall be calibrated in accordance with the user's
Oxidisable Carbon (T.O.C.) content below 5 ppb may be useddocumented procedure that specifies details of the calibration
Water purity is very important since it is the major constituentProcess and quality assurance requirements. This calibration
of the dosimetric solutions, and therefore may be the prim@rocess shall be repeated at regular intervals to ensure that the

source of contamination. Use of deionized water is not recomaccuracy of the absorbed dose measurement is maintained
mended. within required limits. Calibration methods are described in

Nore 4—Double-distilled distiled Kali ISO/ASTM Guide 51261.
ote 4—Double-distilled water distilled from an alkaline permangan- . - —_ . _ .
ate (KMnQ,) solution (2 g KMnQ plus 5 g sodium hydroxide (NaOH) 9.2 Calibration Irradiation of Dosimeters-Irradiation is a

pellets in 2 drf of distilled water) has been found to be adequate for Cfitical component of the calibration of the dosimetry system.
routine preparation of the dichromate dosimetric solution. High purityCalibration irradiations shall be performed at an accredited
water is commercially available from some suppliers. Such water labelle¢alibration laboratory, or at an in-house calibration facility
HPLC (high pressure liquid chromatography) grade is usually sufficientlymeeting the requirements in ISO/ASTM Practice 51400, that
free of organic impurities to be used in this practice. provides an absorbed dose (or absorbed-dose rate) having
8. Preparation of dosimeters measurement traceability to nationally or internationally rec-
gnized standards.

9.2.1 When the dichromate dosimeter is used as a routine
osimeter, the calibration irradiation may be performed in
dm 2 silver dichromate (AgCr,0,) in 0.1 mol dm?® aqueous acqqrdance with 92 or at a production or research irra_ldiation
perchloric acid(7). For measurement of absorbed doses fronfacility together with reference- or transfer-standard dosimeters

about 5 to 50 kGy (using the dosimeter hereafter called th at have measurement traceability to nationally or internation-
high-range dosimeter), the recommended concentrations afdy recognized standards.

8.1 The recommended concentrations for the dichromatg
dosimeter to measure absorbed doses from about 2 to 10 kG
(hereafter called the low-range dosimeter) are>).50 2 mol

0.5% 10°2 mol dni2 silver dichromate and 2.8 10~ mol 9.2.2 Specify the calibration dose in terms of absorbed dose
dm 3 potassium dichromate ¢Cr,0-) in 0.1 mol dni® aque-  In water.
ous perchloric acid6). 9.2.3 Calibrate each batch of dosimeters prior to use.

©ISO/ASTM International 2003 — All rights reserved 3



ISO/ASTM 51401 — 2003(E)

9.2.4 Separate five dosimeters from the remainder of th®iscard the rinse solution and fill to the appropriate level with
batch and do not irradiate them. Use them in determiigg more solution from the same ampoule. Carefully wipe off any
(see 9.5.1). solution on the exterior surfaces of the cuvette and measure the

9.2.5 Control (or monitor) the temperature of the dosimeter@absorbance. Repeat this procedure for all unirradiated and
during irradiation. Calculate or measure the mean irradiatiotirradiated solutions.
temperature of each dosimeter to an accuracy-@fC, or Note 9—Inadequate rinsing of the cuvette (or flow cell) between
better. . dosimeter solutions can lead to errors due to solution carryover (cross-

9.2.6 Use aset of at least three dosimeters for each absorbgghtamination). Techniques for minimizing this effect are discussed in Ref
dose value. (20).

9.2.7 Irradiate these sets of dosimeters to at least five known g 4 5 check the zero reading after each sample with air only

dose values covering the range of utilization in order to;, he light beam(s). Periodically during the measurement

determine the calibration curve for the dosimetry system.  ,/,cass “remeasure the absorbance of distilled water to detect
9.3 Measurement Instrument Calibration and Performanceany contamination of the cuvette (or flow cell) and take

Verification—For the calibration of the instruments, and for the 5o riate corrective actions to remove any contamination, if
verification of instrument performance between Ca"brat'onsrequired.
see ISO/ASTM Guide 51261 and/or instrument-specific oper- g g Analysis

ating manuals. 9.5.1 Calculate the mean absorbance of the unirradiated
9.3.1 Check the wavelength scale of the SpeCtmphOtomet%fosimetersAo (see 9.2.4). Calculate the net absorbarios,

and establish its accuracy. The emission spectrum from g, e4ch jrradiated dosimeter by subtracting its absorbakce,
low-pressure mercury arc lamp can be used for this purposg.,m, A, as follows:

Such a lamp may be obtained from the spectrophotometer

manufacturer or other scientific laboratory instrument suppli- AA= A= A ®)
ers. Other appropriate wavelength standards are holmium- 9.5.2 Using the data in Table 1 and Eq 2, correct the
oxide filters or solutions. For more,details, see ASTM Practicegneasured net absorbanaé to the net absorbance expected
E 275, E 925, and E 958. for an lirradiation’ temperature of 25°C using the formula:

Note 6—For example, holmium-oxide solutions in sealed-cuvettes-are Ahgs = AAIR 4)
available as certified wavelength standards (SRM'2034) for uUse in the' 9.5 3 Prepare a calibration curve by plotting th& values
wavelength region of 240 nm to 650 rfi. versus absorbed dosB, Fit the data by means of a least-

9.3.2 Check the accuracy of the photometric (abserbancegquares- method with an appropriate analytical form that
scale of the spectrophotometer)“Certified ‘absorbance’ standgpdvides-a' bestfit to'the’data. The data for these dichromate

filters or solutions are available for this purpose: dosimeters'should fit a second (or third) order polynomial of
Note 7—Examples of absorbance standards are solutions of varioutshe form:
concentrations such as SRM 931f and SRM €85 and metal-on-quartz AA=1Dby+ bD + b2D2 (+ b3D3) (5)

filt h as SRM 2031. . . .
iers such as 9.5.4 Examples of calibration test data of solutions known

9.4 Measurement . to produce good dosimetric results are given in Table 2.
9.4.1 For the low-range dosimeter, set the wavelength of the

spectrophotometer at 350 nm, and use a spectral bandwidth ofNote 10—Computer software is available commercially for perform-
no more than 1 nm. For the high-range dosimeter, set th@g least-squares fits of data with polynomials or other analytical forms.
wavelength at 440 nm, and use a spectral bandwidth of no
more than 1 nm. . I
. TABLE 2 T I dich te calibration data
9.4.2 Set the balance of the spectrophotometer to zero with ypice! Alenfomae caTbraton daa

air only (no cuvette) in the light path(s). 'j;gggg;{?;f:';"ifr f&iﬁﬁ;ggﬁ"ﬁﬁr

9.4.3 Fill a clean cuvette (or flow cell) of 5 or 10 mm F—— A F—— A
pathlength with double-distilled water and measure the absor OS;'O Y e Osi’o Y Ties
bance. Record this value. 150 0.2625 20 0.2374
Note 8—Choice of pathlength depends on the maximum absorbance ;g'g 8%23 131‘8 8'2322
that can be accurately measured by the spectrophotometer. For example, 55 0.5198 50 0.5902
a pathlength of 10 mm will result in an absorbance of about 1.3 (or 0.65 35.0 0.6038 6.0 0.7065
for a pathlength of 5 mm) for the unirradiated dosimetric solution. The 40.0 0.6866 7.0 0.8220
absorbance of irradiated solutions will be less than 1.3, that is, the 45.0 0.7679 8.0 0.9369
absorbance decreases with increasing dose. 50.0 0.8475 9.0 1.0511
55.0 0.9249 10.0 1.1646

9.4.4 Empty the water from the cuvette (Or flow Ce”) and AThe conditions during irradiation and measurement for these data were as

rinse it at least once with the solution from an ampoulefoliows:
Radiation type: ®°Co
Irradiation and measurement temperature: 25°C
Optical path length during analysis: 10 mm
8 Available from National Institute of Standards and Technology (NIST), Wavelength for analysis of high-range dosimeter: 440 nm
Gaithersburg, MD 20899, U.S.A. Wavelength for analysis of low-range dosimeter: 350 nm

4 ©ISO/ASTM International 2003 — All rights reserved



Further information on mathematical methods for handling calibration i
datais given in ISO/ASTM Guide 51707.9.5.5 Graphs of the data in Table 2 are shown in Fig. 2 and

Fig. 3. The curves should tend towarl8 = 0 at zero dose. An
appreciableAA intercept value is indicative of contamination
of the dosimetric solution with impurities.

9.5.6 Compare the net absorbances of a given calibration
with the examples given in Table 2. For cobalt-60 radiation,
agreement should be withift3 % if the dosimetric solutions
were properly prepared and all associated analysis equipment
was properly calibrated. Values for high energy electron beam
irradiation should be approximately 3 % lower. Agreement of
the dosimetric response values from batch to batch over the
useful range of the system should be withirl %.

9.5.7 Estimate the precision (random uncertainty) of the
individual dosimeter results either from the results of replicate
measurements or from the statistics of the least-squares fit to
the data. The precision provides a measure of acceptable
performance of the dosimetry system. The precision, expressed
as one standard deviation, should not exceed 0.002 absorbance

ISO/ASTM 51401 — 2003(E)
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0.75
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FIG. 3 Response of the low-range dosimeter in terms of AAasa

units for the high-range dosimeter or 0.003 absorbance units function of absorbed dose in water. A least-squares second

for the low range dosimeter for an optical pathlength of 10 mm. . | iBbfit dere ietids b parameters
Suspected data outliers should be tested using statistic%llféi ;ﬁi;?ﬁf&%%m b =T‘?ﬂg‘( Shﬁ)t-j?.@f”: 1.22?)& 107
procedures such as those found in ASTM Practice E 178. 10.4 Record the calculated aibs(;)rbea Tﬁ)§88v>é|&’@§i-and all '

10. Application of dosimetry system other relevant data as outlined in Section 11.

10.1 For most applications, use a minimum of three dosim41. Minimum documentation requirements
eters for each dose measurement. The number of dosimeters11 1 Calibration:
required for the measurement of absorbed dose on or-within a - ;
material is determined by the precisionlof the dasimetry system
and the required precision associated with the application[E
Appendix X3 of AS.T.M Pr:_actlce E 668 describes { Stat'sncaland associated instrumentation used to calibrate and analyze
method for determining this number. :

: o the dosimeters.
10.2 Use the irradiation and measurement procedures in 11.2 Application

accordance with 9.2.2, 9.2.4, 9.2.5, 9.4.1 to 9.4.5, 9.5.1 jand 12.2.1 Record-the’date and temperature of irradiation, tem-
9.5.2. perature variation/(if-any),~and ' the'datecand temperature of
absorbancemeasurement; for each dosimeter.

11.2.2 Record or reference the radiation source type and
characteristics.

11.2.3 Record the absorbance, net absorbance value, tem-
perature correction (if applicable), and resulting absorbed dose
for each dosimeter. Reference the calibration curve used to
obtain the absorbed dose values.

11.2.4 Record or reference the uncertainty in the value of
the absorbed dose.

11.2.5 Record or reference the measurement quality assur-

k B T ~plan used for the dosimetry system application.

o /12. Measurement uncertainty
- o 2.1 To be meaningful, a measurement of absorbed dose
shdll be accompanied by an estimate of uncertainty.

06 4 1p.2 Components of uncertainty shall be identified as be-
longing to one of two categories:
1p.2.1 Type A—those evaluated by statistical methods, or
0.4 - 1p.2.2 Type B—those evaluated by other means.
1p.3 Other ways of categorizing uncertainty have been
widely used and may be useful for reporting uncertainty. For

12,141 Record the dosimeter type and/batch number (code).
11.1.2-'Record or reference the-date, irradiation temperature,
mperature variation (if any), dose range, radiation source,

AA

0.2 4

0.0 ¥ ] T { T
[} 10 20 30 40 50 60

Dose (H.0), kGy

FIG. 2 Response of high-range dosimeter in terms of AA as a
function of absorbed dose in water. A least-squares third order
polynomial fit (see Eq 5) of the data yields fit parameters as
follows: bo =7.515 X 107%; b, = 1.745 X 1072; b, = 3.485 X 10°5;
by =-2.765 x 107".

© ISO/ASTM International 2003 — All rights reserved 5



	#|_éA°øžž�S�¡Ë��.ÑªqÝ}>¥³´´D‹%‚—Ëh°Ú„„¯×àb^Â=>¶‰¼¤eW—�ñ:Éò?ÄKfÛã¦?!ü§Ø‡TI¨@!½º…ËÏd�ˆ

