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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 ISO 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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/​directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/​patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www​.iso​.org/​iso/​foreword​.html.

This document was prepared by Technical Committee ISO/TC  20, Aircraft and space vehicles, 
Subcommittee SC 14, Space systems and operations.

This second edition cancels and replaces the first edition (ISO 23038:2006), which has been technically 
revised. The main changes compared to the previous edition are as follows:

—	 radiation environment models were updated from AE8/AP8 to AE9/AP9;

—	 threshold energies for atomic displacement for silicon and GaAs were deleted;

—	 a statement was added that, whatever the method, the duration or intensity level of the electron and 
proton irradiation test is considered a “destructive test”.
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Space systems — Space solar cells — Electron and proton 
irradiation test methods

1	 Scope

This document specifies the requirements for electron and proton irradiation test methods of space 
solar cells. It addresses only test methods for performing electron and proton irradiation of space solar 
cells and not the method for data analysis.

2	 Normative references

There are no normative references in this document.

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 IEC Electropedia: available at http://​www​.electropedia​.org/​

—	 ISO Online browsing platform: available at http://​www​.iso​.org/​obp

NOTE	 Physical constants are given to four significant figures only and reflect current knowledge.

3.1
differential energy spectrum
spread of energies of some specific group

Note 1 to entry: In this document, this refers to the number of particles possessing an energy value that lies in 
the infinitesimal range E,  E  +  dE divided by the size of the range (dE). Integration of the differential particle 
spectrum over all particle energies yields the total number of particles. This quantity is given in units of particles 
per unit area per unit energy.

3.2
electron
e−
elementary particle of rest mass m = 9,109 kg × 10−31 kg, having a negative charge of 1,602 C × 10−19 C

3.3
flux
number of particles passing through a given area in a specified time

Note 1 to entry: Flux may also be specified in terms of the number of particles per unit time passing through a 
unit area from source directions occupying a unit solid angle. Typical units are particles per cm2 per second per 
steradian (sr) (1 sr is the solid angle subtended at the centre of a unit sphere by a unit area of the surface of the 
sphere).

3.4
fluence
total number of particles in any given time period given in units of particles per unit area

Note 1 to entry: Fluence is also known as time-integrated flux.
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