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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 ISO, 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.

International Standard ISO 15569 was prepared by the American Society for Testing and Materials (ASTM)
Subcommittee E10.01 (as E 1649-94) and was adopted, under a special “fast-track procedure”, by Technical
Committee ISO/TC 85, Nuclear energy, in parallel with its approval by the ISO member bodies.

A new ISO/TC 85 Working Group WG 3, High-level dosimetry for radiation processing, was formed to review the
voting comments from the ISO “Fast-track procedure” and to maintain these standards. The USA holds the
convenership of this working group.

International Standard ISO 15569 is one of 20 standards developed and published by ASTM. The 20 fast-tracked
standards and their associated ASTM designations are listed below:

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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beam current; for a pulsed machine, the averaging shall be
done over a large number of pulses.

3.2.3 beam length—dimension of the irradiation zone
perpendicular to the beam width and direction of the
electron beam specified at a specified distance from the
accelerator window.

Discussion—See Fig. 1.

3.2.4 beam power—product of the average electron en-
ergy and the average beam current.

3.2.5 beam width—dimension of the irradiation zone
perpendicular to the beam length and direction of the
electron beam specified at a specific distance from where the
beam exits the accelerator.

DiscussioN—For a radiation processing facility with a conveyor
system, the beam width is usually perpendicular to the flow of motion of
the conveyor (see Fig. 1). Beam width is the distance between the points

CONVEYOR— along the dose profile which are at a defined level from the maximum

LENGTH dose region in the profile (see Fig. 2). Various techniques may be

. employed to produce an electron beam width adequate to cover the

FIG. 1 Diagram Showing Beam Length and Width for a Scanned processing zone, for example, use of electromagnetic scanning of pencil

Beam Using a Conveyor Material Handling System beam (in which case beam width is also referred to as scan width),
defocussing elements, and scattering foils.

matter of mass dm (see ICRU Report 33). 3.2.6 compensating dummy—simulated product used

de during routine production runs with irradiation units con-

D= am taining less product than specified in the product loading

The special name of the unit for absorbed dose is the gray ngzgugggzz:;;tftol;et:: %;Sstl:cge%r}dpfggug{ a production
(Gy): 3.2.7 depth-dose distribution—variation of absorbed dose

1Gy=11J-kg™! with depth from the incident surface of a material exposed to
radiation.

DiscussioN—A typical distribution in homogeneous material pro-
duced by an electron beam along the beam axis is shown in Fig. 3. See

Formerly, the special unit for absorbed dose was the rad:
1 rad = 1072 J-kg~! = 1072 Gy
and:

1 Mrad = 10 kGy . L.
. 4 McKeown, J., AECL Accelerators, private communication, 1993. Example of
3.2.2 average beam current—time-averaged electron a beam width profile of an AECL Impela accelerator.

0.18
0.15
0.14 | i i s S ?”E Dmax
0.13 | WIDTH fDmax
012
0.1 |
0.1}
0.09 |
0.08 |-
0.07 -
0.06 -
0.05 |-
0.04 |-
0.03 -
002 |
0.01 |

0 1 1 1 1 L 1 1 Il 1 1

-50 -30 -10 10 30 50
DISTANCE (cm)

FIG. 2 Example of Electron-beam Dose Distribution Along the Beam Width* with the Width Noted at Some Defined Fractional Level fof
the Average Maximum Dose D,
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FIG. 3 A Typical Depth-Dose Distribution for an Electron Beam

Appendix X1.

3.2.8 dose uniformity ratio—ratio of the maximum to the
minimum absorbed dose within the irradiation unit; it is a
measure of the degree of uniformity of the absorbed dose; the
concept is also referred to as the max/min dose ratio.

3.2.9 dosimetry system—a system used for determining
absorbed dose, consisting of dosimeters, measurement in-
struments and their associated reference standards, and
procedures for the system’s use.

3.2.10 duty cycle—for a pulsed accelerator, the fraction of
time the beam is effectively on; it is the product of the pulse
width in seconds and the pulse rate in pulses per second.

3.2.11 electron beam facility—an establishment that uses
energetic electrons produced by particle accelerators to
irradiate product.

3.2.12 electron energy—kinetic energy of electron (unit:
electron volt (eV))

3.2.13 electron energy spectrum—frequency or energy
distribution of electrons as a function of energy; the energy
spectrum of the electron beam impinging on the product
depends on the type of the accelerator and the conditions of
the irradiation process.

3.2.14 electron range—penetration distance along the
beam axis of electrons within homogeneous material.

DiscussioN—Several range parameters may be defined to describe
the characteristics of the electron beam. For more information, refer to
ICRU Report 35.

3.2.15 half-entrance depth (Rsy.)—depth in homogeneous
material at which the absorbed dose has decreased 50 % of
the absorbed dose at the surface of the material.

DiscussioNn—See Fig. 3.

3.2.16 half-value depth (Rso)—depth in homogeneous
material at which the absorbed dose has decreased 50 % of its
maximum value.

DiscussioNn—See Fig. 3.

3.2.17 irradiation unit—a volume of product with a
specified loading configuration processed as a single entity;
this term is not relevant to bulk-flow processing.

3.2.18 optimum thickness (R,,)—depth in homogeneous
material at which the absorbed dose equals the absorbed dose

Full document details: ISO 15569-1998

at the surface where the electron beam enters.
Discussion—See Fig. 3.

3.2.19 practical range (R,)—distance from the surface of
homogeneous material where the electron beam enters to the
point where the tangent at the steepest point (the inflection
point) on the almost straight descending partion of the
depth-dose distribution curve meets the depth axis.

DiscussioN—See Fig. 3.

3.2.20 production run—series of irradiation units con-
taining the same product, and irradiated sequentially to the
same absorbed dose.

3.2.21 pulse beam current—for a pulsed accelerator, the
beam current averaged over the top ripples (aberrations) of
the pulse current waveform,; this is equal to I,,,/wf, where
I, is the average beam current, w is the pulse width, and fis
the pulse rate.

DiscussioN—See Fig. 4.

3.2.22 pulse rate—for a pulsed accelerator, the pulse
current repetition frequency in hertz, or pulses per second;
this is also referred to as the repetition (rep) rate.

3.2.23 pulse width—for a pulsed accelerator, the time
interval between the half peak beam current amplitude
points on the leading and falling edges of the pulse beam
current waveform.

Discussion—See Fig. 4,

3.2.24 reference material—homogeneous material of
known radiation absorption and scattering properties used to
establish characteristics of the irradiation process, such as
scan uniformity, depth-dose distribution, throughput rate,
and reproducibility.

3.2.25 reference plane—a selected plane in the radiation
zone that is perpendicular to the electron beam axis.

3.2.26 scanned beam—an electron beam which is swept
back and forth with a varying magnetic field.

DiscussioN—This is most commonly done along one dimension
(beam width), although two dimensional scanning (beam width and
length) may be used with high-current electron beams to avoid
overheating the beam exit window of the accelerator.

| PULSE
f WIDTH
|

CURRENT

TIME

FIG. 4 Typical Pulse Current Waveform with Pulse Current and
Pulse Width Noted
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