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ISO Designation ASTM Designation Title

15554 E 1204-93 Practice for dosimetry in gamma irradiation facilities for food
processing

15555 E 1205-93 Practice for use of a ceric-cerous sulfate dosimetry system

15556 E 1261-94 Guide for selection and calibration of dosimetry systems for
radiation processing

15557 E 1275-93 Practice for use of a radiochromic film dosimetry system

15558 E.1276-96 Practice for use of a polymethylmethacrylate dosimetry system

15559 E 1310-94 Practice for use of a radiochromic optical waveguide |dosimetry
system

15560 E 1400-95a Practice for characterization and performance of a |high-dose
radiation dosimetry calibration laboratory

15561 E 1401-96 Practice for use of a dichromate dosimetry system
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E 1431-91 Practice for dosimetry in electron and bremsstrahlung irradiation
facilities for food processing

E 1538-93 Practice for use of the ethanol-chlorobenzene dosimetry system

E 1539-93 Guide for use of radiation-sensitive indicators

E 1540-93 Practice for use of a radiochromic liquid dosimetry system

E 1607-94 Practice for use of the alanine-EPR dosimetry system

E 1608-94 Practice for dosimetry in an X-ray (bremsstrahlung) facility for
radiation processing

F 1631-96 Practice for use of calorimetric dosimetry systems for electron
beam dose measurements and dosimeter calibrations

E 1649-94 Practice for dosimetry in an electron-beam facilify for radiation
processing at energies between 300 keV and 25 MeV

E 1650-94 Practice for use of cellulose acetate dosimeétry system

E 1702-95 Practice for dosimetry in a gamma irradiation facility for radiation
processing

E 1707-95 Guide for estimating uncertainties in dosimetry fpr radiation
processing

E 1818-96 Practice for dosimetry ,ifi_an electron-beam facility for radiation

processing at energies between 80 keV and 300 keV
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Standard Practice for

This standard is issued under the fixed designation E 1401; the number xmmedlatcly following the designation indicates the

(o)

Use o

riginal adoption or, in the case of revision, the year of last rey

A m ymhar in maranthacac indinatas tha vane A8 lacd cnno

1€ year YISk

of a Dichromate Dosimetry System’
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e year of
TOv

WmMOLET i paréniaeses indicales inc yar oi iast reappr

superscript epsilon (e) indicates an editorial change since the last revision or reapproval,

1. Scope

tionary statements are given in Note 6.

1.1 This p
procedure for

. 1. — - P 1
actree—eovers—the—preparatrom,—testmg,—ard

using the acidic aqueous silver dichromate

dosimetry sysfem to measure absorbed dose in water when

exposed to id
dosimeter ang
simplicity, thd
system. It is

nizing radiation. The system consists of a
appropriate analytical instrumentation. For
system will be referred to as the dichromate

classified as a reference standard dosimetry

n 1A

system (see Guide E 1201).
1.2 This practice describes the spectrophotometric anal-

ysis procedur

for the dichromate system.

1.3 This practice applies only to +y-rays, x-rays, and high
energy electrops.
1.4 This practice applies provided the following condi-

tions are satis

ed:

1.4.1 The apsorbed dose range is from 2 X 103 to 5 x 10*

Gy.

1.4.2 The 4
pulse with a p
does not exce(
continuous so

1.4.3 For 1
photon energ

bremsstrahlung

used to produd
or greater thd
electron energ

Note 1—The|
cylindrical dosin
displacement efT
required for elect
lower energies by
containers (see I

1.4.4 The i1
be above 0°C ¢

NoOTE 2—The
known only in th
is not recommen

bsorbed dose rate does not exceed 600 Gy/

ulse repetition rate not to exceed 12.5 Hz, or

d an equivalent dose rate of 7.5 kGy/s from

hrces (1).2
pdionuclide gamma-ray sources,

the initial
y shall be greater than 0.6 MeV._ For
photons, the initial energy of the electrons
e the bremsstrahlung photons shall beequal to
n 2 MeV. For electron beams,-thé initial
shall be greater than 8 MeV.

lower energy limits given are‘appropriate for a
eter ampoule of 12 mm diameter. Corrections for
tcts and dose gradient across) the ampoule may be
fon beams (2). The dichromate system may be used at
employing thinner (if-the beam direction) dosimeter
RU Report 35).

radiation temperature of the dosimeter shall
nd should be below 80°C.

température coefficient of dosimeter response is
range of 5° to 50°C (see 10.1.8). Use outside this range
Hed:

Measurements (ICRU) Reports:”

2. Referenced Documents

2.1 ASTM Standards:
C912 Practice for Designing a Process
Technical Glasses?

An American National Standard

for Cleaning

E 170 Terminology Relating t0-Radiation Measurements

and Dosimetry“

k » RS

E 177 Practice for Use of-the Terms Precision and Bias in

ASTM Test Methods®

E 178 Practice for Dealing with Outlying OYservations®

E 275 Practice for Describing and Measuring|
of Ultraviolet; Visible and Near Infrared
tometers®

E 456 Terminology Relating to Quality and

E 666, Practice for Calculating Absorbed
Gammia or X-Radiation*

E.66® Practice for Application of Thermo

Performance
Spectropho-

Statistics®
Dose from

uminescence

Dosimetry (TLD) Systems for Determining Absorbed

Dose in Radiation-Hardness Testing o
Devices*

f Electronic

E 925 Practice for the Periodic Calibration of Narrow

Band-Pass Spectrophotometers®
E 958 Practice for Measuring Practical Sp

ectral Band-

width of Ultraviolet-Visible Spectrophotometers®

E 1026 Practice for Using the Fricke Refere
Dosimetry System*

E 1205 Practice for Use of a Ceric-Ce
Dosimetry System*

E 1261 Guide for Selection and Calibration
Systems for Radiation Processing?

hce Standard
rous Sulfate

bf Dosimetry

E 1400 Practice for Characterization and Perfprmance of a
High-Dose Radiation Dosimetry Calibration Labora-

tory*

E 1707 Guide for Estimating Uncertainties in Dosimetry

for Radiation Processing*
2.2 International Commission on Radiatio

h Units and

ICRU Report 14 Radiation Dosimetry: X-Rays and

1.5 This standard does not purport to address all of the

Gamma Rays with Maximum Photon Energies Between

safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. Specific precau-

! This practice is under the jurisdiction of ASTM Committee E-10 on Nuclear
Technology and Applications and is the direct responsibility of Subcommittee
E10.01 on Dosimetry for Radiation Processing.

Current edition approved June 10, 1996. Published August 1996. Originally
published as E 1401 - 91, Last previous edition E 1401 - 91,

2 The boldface numbers in parentheses refer to a list of references at the end of
this practice.

0.6 and 60 MeV

ICRU Report 33 Radiation Quantities and Units
ICRU Report 34 The Dosimetry of Pulsed Radiation
ICRU Report 35 Radiation Dosimetry: Electrons With

Initial Energies Between | and 50 MeV

3 Annual Book of ASTM Standards, Vol 15.02.
* Annual Book of ASTM Standards, Vol 12.02.
S Annual Book of ASTM Standards, Vol 14.02.
$ Annual Book of ASTM Standards, Vol 03.06.

7 Available from the Commission on Radiation Units and Measurements

(ICRU), 7910 Woodmont Ave., Bethesda, MD 20814,
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ICRU Report 37 Stopping Powers for Electrons and
Positrons

3. Terminology

3.1 Definitions:

3.1.1 absorbed dose (D), n—quantity of ionizing radiation
energy imparted per unit mass of a specified material. The SI
unit of absorbed dose is the gray (Gy), where | gray is
equivalent to the absorption of | joule per kilogram of the
specified material (I Gy = 1 J/kg). The mathematical
relationship is_the quotient of dé by dm, where de is the

dence during irradiation that is approximately equal to
—0.2 % per degree Celsius between 25 and 50°C. At temper-
atures below 25°C, the dependence is smaller. The dosimeter
response between S and 50°C is shown in Table [, where the
response at a given temperature is tabulated relative to the
response at 25°C (4).

4.3.2 The data in Table | may be fitted with an appro-
priate formula for convenience of interpolation as follows:

Ry=by+ b, T (3)
where:

mean incremgntal energy imparted by ionizing radiation to
matter of incfemental mass dm (see ICRU Report 33).

de
D=am M

3.1.1.1 Digcussion—The discontinued unit for absorbed
dose is the rad (1 rad = 100 erg/g = 0.01 Gy). Absorbed dose
is sometimes|referred to simply as dose.

3.1.2 calibyation facility, n—combination of an ionizing
radiation soyrce and its associated instrumentation that
provides a yniform and reproducible absorbed dose, or
absorbed-dosg rate traceable to national or international
standards at| a specified location and within a specific
material, and that may be used to derive the dosimetry
system’s resppnse function or calibration curve.

3.1.3 dosimetry system, n—a system used for determining
absorbed doge, consisting of dosimeters, measurement in-
struments, and their associated reference standards, and

procedures fgr the system’s use.

3.1.4 mea

furement quality assurance plan, n—a docu-

mented program for the measurement process that ensures
on a continamg basis that the overall uncertainty megets-the

requiremen
traceability t

of the specific application. This plan\requires
b, and consistency with, nationally or/interna-

tionally recognized standards.
3.1.5 net qbsorbance, (AA), n—change-in-measured op-

tical absorba

hee at a selected wavelength determined as the

absolute diff¢rence between the pre-irradiation absorbance,
Ay, and the pgost-irradiation absorbanee, 4, as follows:

A = |AGo| 03

3.1.6 referpnce standard Jdosimeter, n—a dosimeter of
high metrolggical qualityy~used as a standard to provide

measuremen
ments made

s traceable/to and consistent with measure-
using primary standard dosimeters.

Note 3—Fqr ether terms, see Terminology E 170.

R7=dusimeter response-at-temperature—7ret tive to that at
25°C.
The fitted data is shown in Fig. 1.
4.4 No effect of ambient light (even.direcq sunlight) has
been observed on dichromate solutions in glass ampoules
(5).
4.5 For calibration with photons, the dichjomate dosim-
eter shall be irradiated under ‘conditions thaj approximate
electron equilibrium.
4.6 The absorbed dose-in other materials irfadiated under
equivalent conditions* may be calculated. Hrocedures for
making such calculations are given in Practiges E 666 and
E 668 and Guide E 1261.
4.7 The.dosimeter response is dependent of the type and
energy of the radiation employed. For exampl¢, the response
in high energy (10 MeV) electron beams is feported to be
approximately 3 % lower than the responsq in cobalt-60
radiation (2). The dosimeter shall be calibrated in a radiation
field of the same type and energy as that in which it is to be
used.

5. Interferences

5.1 The dichromate dosimetric solution response is sensi-
tive to impurities, particularly organic impuyities. Even in
trace quantities, impurities can cause a detectpble change in
the observed response (5). For high accuracy fesults, organic
materials shall not be used for any compongnt in contact
with the solution. The effect of trace impyrities may be
minimized by pre-irradiation of the bulk dighromate solu-
tion (see Ref (5) and 8.2).

5.2 Undesirable chemical changes in the d¢simetric solu-
tion can occur if care is not taken during flamg-sealing of the
ampoules (see 8.4).

6. Apparatus
6.1 High-Precision Spectrophotometer—Fdr the analysis

4. Significance and Use

4.1 The dichromate system provides a reliable means for
measuring absorbed dose in water. It is based on a process of
reduction of dichromate ions to chromic ions in acidic
aqueous solution by ionizing radiation.

4.2 The dosimeter is a solution containing silver and

dichromate ions in perchloric acid in an appropriate con-
tainer such as a flame-sealed glass ampoule. The solution
indicates absorbed dose by a change (decrease) in optical
absorbance at a specified wavelength(s) (3). A calibrated
spectrophotometer is used to measure the absorbance.

4.3 Effect of Irradiation Temperature:

4.3.1 The dosimeter response has a temperature depen-

of the-desimetricsolution—use-a—high-precision spectropho-
tometer capable of measuring absorbance values up to 2 with
an uncertainty of no more than +1 % in the region of 350 to
440 nm. Use a quartz cuvette with 5 or 10 mm path length
for spectrophotometric measurements of the solution. The

Effect of Irradiation Temperature on Dosimeter

TABLE 1
Response
Temperature, °C Response Temperature, °C Response

5 1.020 30 0.992
10 1.017 35 0.983
15 1.013 40 0.972
20 1.007 45 0.960
25 1.000 50 0.948
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suppliers. Such water labelled HPLC (high pressure liquid chromatog-
raphy) grade is usually sufficiently free of organic impurities to be used
in this practice.

8. Preparation of Dosimeters

8.1 The recommended concentrations for the dichromate
dosimeter to measure absorbed doses from about 2 to 10
kGy (hereafter called the low-range dosimeter) are 0.5 X
103 mol dm™3 silver dichromate (Ag,Cr,0;) in 0.1 mol
dm™3 aqueous perchloric acid (6). For measurement of

©1S0O
1.02
1 \.
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<
o
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2
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@
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Irradiation Temperature, °C

FIG. 1 Relatjve Response of Dichromate Dosimeter as a Func-

tion of Irradiatio|
Fit Parameters
1.806.

cuvette capac
thoroughly rin
adequate amo
appropriate 14
dosimeter amp
of micro-capa
niques, such a
employed pro|
contamination
solution durin
possible, dete
spectrophoton
absorbance to
measurement
of 20 to 30°C

NOTE 4—The]
about 2 mL.

6.2 Glasswa
chemically re
prepared dosir]
preparation of]
other irradiati
an equivalent
double-distille
and store in a

h Temperature. A Fit of the Data Using Eq 3 Yields
hs Follows: b, = 1.021; b, = —6.259 x 10~5 b, =

y must be small enough to allow it to be
ed by the dosimeter solution and still leave an
unt of that solution to fill the cuvette to the
vel for the absorbance measurement. For
oules of 2 mL or less, this may require the use
city cuvettes. Other solution handling tech-
5 the use of micro-capacity flow cells, may be
vided precautions are taken to avoid cross-
. Control the temperature of the dosimetric
g measurement at 25 = 1°C. If this is not
mine the solution temperature during/the
etric analysis and correct the measured
25°C. The temperature coefficient)during
s —0.1 % per degree Celsius within. the range
5).

dosimetric ampoule commonly uséd has a capacity of

re—Use borosilicate”) glass or equivalent
istant glass to stere the reagents and the
hetric solution.~Clean all apparatus used in the
the solution,. s well as the glass ampoules or
bn contaifiers using chromic acid solution or
cleaning-agént. Rinse at least three times with
i water~(see Practice C 912). Dry thoroughly
dust-free environment (see Practice E 1026).

absorbed doses from about S to 50 kGy (using the dosimeter
hereafter called the high-range dosimeter), the:r¢commended
concentrations are 0.5 X 1073 mol dm~2.silvef dichromate
and 2.0 X 1073 mol dm™3 potassium dichromate (K,Cr,0,)
in 0.1 mol dm™3 aqueous perchlori¢\acid (5). Air saturate
both solutions before use. Silver dichromate digsolves slowly
and normally requires at least 48+h to dissolv¢ completely.
For the high range dosimeter, it is preferable t¢ dissolve the
silver dichromate before adding the potassium dichromate.

NoOTE 6: Precaution—Conceéntrated perchloric acid |s a strong oxi-
dizer and dichromate salts“are skin irritants. Appropriate precautions
should be exercised ifi,handling these materials.

Note 7—Dichfomate dosimeters of other formulatjons have been
described (7,8).

8.2 If appropriate, irradiate the bulk solutior] to minimize
the effects of impurities.
8.2-1The exact dose is not critical, but a m|nimum dose
of \1.0'kGy is recommended (5).
8.2.2 Choose the size of the container fpr this bulk
solution so that the dose delivered to any part of the solution
is 1.1 £ 0.1 kGy.

8.2.3 Mix the solution thoroughly after irradiation.

8.3 Rinse the dosimeter ampoules or other pontainers as
prepared in 6.2 at least once with the dosimeter solution
before filling them for irradiation.

8.4 Exercise care in filling ampoules to avolid depositing
solution in the ampoule neck. Subsequent hgating during
sealing may cause an undesirable chemical change in the
dosimetric solution remaining inside the ampople neck. For
the same reason, exercise care to avoid heating the body of
the ampoule during sealing.

9. Spectrophotometer Calibration
9.1 Check the wavelength scale of the spect

Such a lamp may be obtained from the spectfophotometer

7. Reagents

7.1 Analytical reagent grade (or better) chemicals shall be

used in this practice for preparing all solutions.

7.2 Use of double-distilled water from coupled all-glass
and silica stills is recommended. Water purity is very
important since it is the major constituent of the dosimetric
solutions, and therefore may be the prime source of contam-
ination. Use of deionized water is not recommended.

NoOTE 5—Double-distilled water distilled from an alkaline
permanganate (KMnO,) solution (2 g KMnO, plus 5 g sodium
hydroxide (NaOH) pellets in 2 dm3 of distilled water) has been found to
be adequate for routine preparation of the dichromate dosimetric
solution. High purity water is commercially available from some

rument sup-
pliers. Other appropriate wavelength standards are holmium-
oxide filters or solutions. For more details, see Practices
E 275, E 925, and E 958.

NoTe 8—For example, holmium-oxide solutions in sealed cuvettes
are available as certified wavelength standards (SRM 2034) for use in the
wavelength region of 240 nm to 650 nm.®

9.2 Check the accuracy of the photometric (absorbance)
scale of the spectrophotometer. Certified absorbance stan-
dard filters or solutions are available for this purpose.

8 Available from National Institute of Standards and Technology (NIST),
Gaithersburg, MD 20899.
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mples of absorbance standards are solutions of various

concentrations such as SRM 931d and SRM 935 (9) and metal-
on-quartz filters such as SRM 2031.8

10. Calibratio

n Procedures

10.1 Irradiation:
10.1.1 Separate five dosimeters from the remainder of the
batch and do not irradiate them. Use them in determining 4,

(see 10.3.1).

10.1.2 Calibrate the dosimeters, using an irradiation fa-
cility that has a dose rate traceable to nat10na1 standards and

that meets the
a reference o
traceability (s

transfer dosimetry system to estabhsh this
e Guide E 1261 and Practices E 1026 and

©1S0

dosimetric solution. The absorbance of irradiated solutions will be less
than 1.3, that is, the absorbance decreases with increasing dose.

10.2.4 Empty the water from the cuvette (or flow cell) and

rinse it at least once with #he solution from

an ampoule.

Discard the rinse solution and fill to the appropriate level
with more solution from the same ampoule. Carefully wipe
off any solution on the exterior surfaces of the cuvette and.
measure the absorbance. Repeat this procedure for all

unirradiated and irradiated solutions.

Tequirements specifi - =

dosimeter solutions can lead to errors due to sel
(cross-contamination). Techniques for minimizing)thi
cussed in Ref (9).

w cell) between
tion carryover
effect are dis-

E 1205). o
10.1.3 Spedify the calibration dose in terms of absorbed 10.2.5 Check the zero balance after.¢ach sample with air

dose in watdr (for example, see Practices E 1026 and  only in the light beam(s). Periodically during fthe measure-

E 1205). ment process, remeasure the absorbance of disfilled water to
10.1.4 Posifion the dosimeters in the calibration radiation ~ detect any contamination ef the cuvette (or flow cell) and

field in a defi

ed, reproducible location.

10.1.5 Whdn using a gamma-ray source for calibration,
surround the dosimeters with a sufficient amount of material
to achieve approximate electron equilibrium conditions.

take appropriate corrective actions if required.
10.3 Analysis:
10.3.1 Calculate the'mean absorbance of thd
dosimeters, A, (see 10.1.1). Calculate the nef

unirradiated
absorbance,

. ) . AA, for eachf irradiated dosimeter by subtracting its
NoTe 10—The appropriate thickness of such material depends on bsorb pos; A foll .
the energy of fhe radiation (see Practices E 666 and E 668). For absorbance, Aj, Irom Ag as 10Uows:
measurement of absorbed dose in water, use materials that have A = Ay — 4; 4)

radiation absor
example, for a §
polymeric mater

10.1.6 Whe

tion properties essentially equivalent to water. For
°Co source, 3 to 5 mm of polystyrene (or equivalent
al) should surround the dosimeter in all directions.

n using an electron beam for calibration,

103%.1 Using the data in Table | and Eq
measured net absorbance AA4 to the net absorbg
for'an irradiation temperature of 25°C using th

B, correct the
nce expected
e formula:

locate the dosjmeters in a well characterized position within Ad,s = AA/R, (5)
the radiation field.

10.1.7 MaKe the calibration field within the volume 10.3.2 Prepare a calibration curve by plofting the AA
occupied by the dosimeter(s) as uniform as possible_ The  values versus absorbed dose, D. Fit the data by means of a
variation in dose rate within this volume should (be)within  least-squares method with an appropriate anplytical form

*1 %.

10.1.8 Con
eters during
irradiation ter
+2°C, or bettd

irol (or monitor) the temperature of the dosim-
rradiation. Calculate or measure the mean

T,

nperature of each dosimeter_fo an accuracy of

that provides a best fit to the data. The d
dichromate dosimeters should fit a second-ords
of the form:

AA = by + b,D + b,D?

ita for these
r polynomial

(6)

10.1.9 Calibrate each batch of désimeters prior to routine 10.3.2.1 Examples of calibration test data) of solutions
use. known to produce good dosimetric results are given in Table
10.1.10 Us¢ a set of at Jeast three dosimeters for each 2. The conditions during irradiation and megsurement for

absorbed dose
10.1.11 Irrg
known dose v

value.
Jdiate these sets of dosimeters to at least five
hlues covering the range of utilization in order

to determine the calibration curve for the dosimetry system.

these data were as follows:

Radiation type: °Co

Irradiation and measurement temperature: 25°C
Optical path length during analysis: 10 mm
Wavelength for analysis of high-range dosimeter: 44

D nm

10.2 Measyrement: Wavelength for analysis of low-range dosimeter: 35¢ nm
102l For . ngth nf
the spectrophotometer at 350 nm, and use a spectral TABLE 2 Typical Dichromate Calibration Data

bandwidth of no more than 1 nm. For the high-range

dosimeter, set

the wavelength at 440 nm, and use a spectral

High-Range Dosimeter

Low-Range Dosimeter

. Approximate AA = 1.1 Approximate AA = 1.3
bandwidth of no more than 1 nm. Dosa, kG " Dose kG v
10.2.2 Set the balance of the spectrometer to zero with air s ik
only (no cuvette) in the light path(s). }g'g g‘;égg ;'g g;;gi
10.2.3 Fill a clean cuvette (or flow cell) of 5 or 10 mm 200 0.3518 30 0.3557
pathlength with double-distilled water and measure the 25.0 0.4381 4.0 0.4733
absorbance. Record this value. gg'g g'gggf g'g 8?822
Note !!1—Choice of pathlength depends on the maximum 40.0 0.6918 7.0 0.8220
absorbance that can be accurately measured by the spectrophotometer. 45.0 0.7748 8.0 0.9369
For example, a pathlength of 10 mm will result in an absorbance of 1gg :?21;

about 1.3 (or 0.65 for a pathlength of 5 mm) for the unirradiated
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Note 13—Computer software is available commercially for per-
forming least-squares fits of data with polynomials or other analytical
forms.

10.3.3 Graphs of the data in Table 2 are shown in Figs. 2
and 3. The curves should tend towards A4 = 0 at zero dose.
An appreciable A4 intercept value is indicative of contami-
nation of the dosimetric solution with impurities.

10.3.4 Compare the net absorbances determined by a
given calibration with the examples given in Table 2. For
cobalt-60 radiation, agreement should be within +3 % if the
dosimetric solutions were properly prepared and all associ-

1.25 D e

0.75 1

sA

0.54

ated analysis e
high energy e
mately 3 % 14
values from Y
system should

quipment was properly calibrated. Values for
ectron beam irradiation should be approxi-
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FIG. 3 Response of the Low-Range Dosimeter it Terms of AA
as a Function of Absorbed Dose in Water. A Least-Squares Second
Order Polynomial Fit (see Eq.6) of the Data Yields Fit Parameters as
Follows: b, = 1.162 x 10~3%'by = 1.200 x 10~7; b, = B.398 x 10—4.

bance values and the calibration curve.
11.4 Record<he' calculated absorbed dose values and all
other relevant.data as outlined in Section 12.

12. Minimum Documentation Requirements

1240 Calibration:

12.1.1 Record the dosimeter type and bjtch number
{code).

12.1.2 Record or reference the date, irradiatjon tempera-
ture, temperature variation (if any), dose ranfge, radiation
source, and associated instrumentation used to [calibrate and
analyze the dosimeters.

12.2 Application:

12.2.1 Record the date and temperature of irradiation,
temperature variation (if any), and the date and temperature
of absorbance measurement, for each dosimetef.

12.2.2 Record or reference the radiation soyrce type and
characteristics.

12.2.3 Record the absorbance, net absorpance value,
temperature correction (if applicable), and fesulting ab-
sorbed dose for each dosimeter. Reference the calibration
curve used to obtain the absorbed dose values.

12.2.4 Record or reference the uncertainty ig the value of
the absorbed dose.

12.2,5 Record or reference the measurement quality as-
surance plan used for the dosimetry system application.

11.2 Use the irradiation and measurementiprocedures in
accordance with 10.1.1, 10.1.3, 10.1.8;\.10.2.1 through
10.2.5, and 10.3.1.

11.3 Deterrhine the absorbed dpese.from the net absor-
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FIG. 2 Response of High-Range Dosimeter in Terms of AA as a

Function of Absorbed Dose in Water. A Least-Squares Second
Order Polynomial Fit (see Eq 6) of the Data Yields Fit Parameters as
Follows: b, = 1.338 x 10~3; b, = 1.799 x 10~2; b, = 1.648 x 1075,

13. Precision and Bias

NoOTE 14—Measurement uncertainty is a more accurate description
of the contents of this section.

13.1 To be meaningful, a measurement shall be accompa-
nied by an estimate of uncertainty. Components of uncer-
tainty shall be identified as either Type A or Type B
according to their method of evaluation. Type A evaluation
of standard uncertainty is based on the statistical analysis of
a series of observations, and Type B is based on all other
methods of analysis. Additional information is given in
Guide E 1707 and Refs (10) and (11).
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