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National foreword

This British Standard is the UK implementation of
EN 13032-1:2004+A1:2012, including Corrigendum January 2005. It
supersedes BS EN 13032-1:2004 which is withdrawn.

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to CEN text
carry the number of the CEN amendment. For example, text altered by
CEN amendment Al is indicated by .

The UK participation in its preparation was entrusted by Technical
Committee CPL/34, Lamps and related equipment, to Subcommittee
CPL/34/10, Lamps and related equipment - Light and lighting.

A list of organizations represented on this subcommittees can be
obtained on request to their secretaries.

Please note BS EN 13032-1:2004 superseded BS 354:1995, and was
also used in conjunction with BS 7920:2009 and [BS 667:2005.

Recommendations for construction and use of integrating photometers
and goniophotometers, which were given in [BS 354:1995 and which are
not within the scope of [EN 13032-1| are given in National annex NA.

BS EN 13032-1| specifies laboratory luminance meters and illuminance
meters for testing luminaires only. It does not cover luminance meters
and illuminance meters for other laboratory purposes or for field use,

which are covered in [BS 7920:2005 and [BS 667:2005, respectively.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

Compliance with a British Standard cannot confer immunity
from legal obligations.

Amendments/corrigenda issued since publication

Date Comments

30 April 2012 Implementation of CEN amendment A1:2012
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Foreword

This document (EN 13032-1:2004+A1:2012) has been prepared by Technical Committee CEN/TC 169 "Light and
lighting", the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text
or by endorsement, at the latest by September 2012, and conflicting national standards shall be withdrawn at the
latest by September 2012.

This document includes Amendment 1, approved by CEN on 2012-01-15 and Corrigendum 11, issued by CEN on
2005-01-26.

This document supersedes EN 13032-1:2004.
The start and finish of text introduced or altered by amendment is indicated in the text by tags M.

The modifications of the related CEN Corrigendum have been implemented at the appropriate places in the text
and are indicated by the tags (ac].

Acknowledgement is given to CIE for their help in the preparation of this standard.

The European Standard 13032 Light and lighting - Measurements and presentation of photometric data of lamps
and luminaires is published in the following parts:

Part 1: Measurement and file format.

Part 2: Presentation of data for indoor and outdoor work places.

Part 3: Emergency lighting (in preparation).

Part 4: Sports lighting (in preparation).

Part 6: Tunnel lighting (in preparation).

deleted text

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following coun-
tries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Repub-
lic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Lux-

embourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzer-
land, Turkey and United Kingdom.

1 This corrigendum was relating to the extension of the DOW of EN 13032-1:2004. Documents
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Introduction

The provision of reliable and accurate photometric data is a basic requirement for any lighting engineer in order to
design a good lighting scheme.

This European Standard aims to put on a common basis current European lighting practices so that a luminaire
with its associated performance data, purchased in one country, can be directly compared and accurately em-
ployed in another country.

The standard is a guide to procedures referring where necessary to the relevant CIE, ISO and CEN publications.

The reliability of these data depends also on well defined qualifications about the management, the organisation
and the metrological referability of the Laboratory and the skill of the staff.

Due to the specific handling requirements for T16 and compact fluorescent lamps, these lamps are covered
separately (normative Annex F).
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1 Scope

This European Standard establishes general principles for the measurement of basic photometric data for lighting
application purposes.

It establishes the measurement criteria needed for the standardisation of basic photometric data and details of the
CEN file format for electronic data transfer.

This is part 1 of a multi part standard. Part 1 deals with the basic photometric measurement and file format. Other
parts deal with lamps and luminiares data depending on the applications.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

N 12665:2002, Light and lighting — Basic terms and criteria for specifying lighting requirements
N 60081, Doublecapped fluorescent lamps — Performance specifications (JEC 6008
N 60901, Single-capped fluorescent lamps — Performance specifications (JEC 6090

SO 9660, /nformation processing — Volume and file structure of CD-ROM for information interchange

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in N 12665
together with the following apply.

3.1
light source
lamp or luminaire

3.2

photometric centre

point in a luminaire or lamp from which the photometric distance law operates most closely in the direction of
maximum intensity

NOTE It is the origin of the coordinate system used for the measuring of luminous intensity distribution and should be
specified.

3.3
limiting photometric distance
minimum distance for deriving the luminous intensity from the measured illuminance

34

relative measurement

measurement obtained as a ratio of two quantities of the same type expressed in arbitary units. Photometric
measurement in Sl units relative to specified bare lamp flux

[CIE 121:1996, definition 2.3.2]
Documents
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3.5

luminaire data per 1 000 Im (of lamp flux)

photometric data of luminaire relative to a total theoretical luminous flux of 1 000 Im from all the lamps of the lumi-
naire, when these are operated outside the luminiare under reference conditions but with the same ballast(s)

3.6

luminous intensity distribution (of a luminaire)

distribution of luminous intensity with direction. The luminous intensity distribution may be represented by numeri-
cal tables or by graphics and is usually expressed in units of candelas per 1 000 Im of lamp flux

3.7
measurement lamp
lamp used for the photometric characterisation of a luminaire

3.8
cold spot (of a fluorescent lamp)
coldest point on the discharge tube that determine the Hg-pressure in the discharge tube

4 Co-ordinate system

41 General?

The determination of the intensity distribution involves the use of a co-ordinate system in order to define the di-
rection in which the intensity measurements are made; the system used is a spherical co-ordinate system with the
centre coincident with the photometric centre of the luminaire.

From a general point of view the co-ordinate system consists in a group of planes with a single axis of intersec-
tion: the polar axis. In this system a direction in space is characterised by two angles:

a)- the angle between the plane taken as a conventional origin and the half plane containing the considered di-
rection;

b) -the angle between the polar axis and the considered direction or the complement of this angle.

The orientation of this system with respect to the first axis and the second axis (see Figure 1) of the luminaire is
chosen with particular regard to the type of luminaire, to the type of lamp, to the mounting attitude of the luminaire
and its application, in order to perform more accurate measurements or to simplify the consequent lighting calcu-
lations.

The identification of the first axis and the second axis shall be defined by the manufacturer or the photometric
laboratory according to this standard. The third axis is the axis containing the photometric centre and perpendicu-
lar to the two first axes. For information on the location of the photometric centre see clause 5.8.

NOTE Usually the first axis of a luminaire is perpendicular to the light emitting area of the luminaire. As the light emitting
area is not always clearly defined and could be curved, the relationship between this axis and a mechanical feature of the lu-
minaire should be declared (e.g., the design attitude for road luminaires or the front glass for floodlights and for ceiling
mounted luminaires the surface upon which the luminaire is mounted).

2 See CIE 121, 3.3. Documents
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Key

1  First axis

2 Second axis

3 Third axis

4  Photometric centre

Figure 1 — Photometric centre and photometric axes of the luminaire
4.2 System of measuring planes

421 General

In general the luminous intensity distribution of a luminaire is measured in a number of planes. From the variety of
possible measuring planes three systems of planes have been historically used and were identified by the CIE as
A-, B- and C-planes. The same terminology is adopted in this standard, but A-planes system is disregarded.

The C-planes system is to be considered as the recommended standard system.

The B-planes system may also be used, in particular for the photometry of luminaires such as floodlights.

Any two of these planes with an angular difference of 180° will form a plane in the mathematical sense.

4.2.2 B-planes3

The totality of B-planes (see Figure 2) is the group of planes for which the line of intersection (polar axis) goes
through the photometric centre and is parallel to the second axis of the luminaire.

B-planes are marked with angles By with -180° < By < +180°. Within a plane directions are given by the angle B

with — 90° < B <+ 90°. The system of B-planes is coupled rigidly to the light source and follows its filt if the lumi-
naire is tilted.

The photometric centre of the luminaire lies in the centre of the co-ordinate system.

The first axis of the luminaire lies in plane By, is perpendicular to the polar axis through the photometric centre
and points in the direction 3 = 0°.

The second axis of the luminaire is coincident with the polar axis.

3 See CIE 121, 3.4.2. Documents
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B=180°

3
Key
1  First axis
2  Second axis, polar axis
3  Third axis
4 Page = B-Plane

Figure 2 — Luminaire orientation for B-planes

Conventions related to the choice of axes linked to the luminaire:

1) The first axis of the luminaire is the axis through the photometric centre and perpendicular to the plane which
is representative for the main light emitting area.
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2) For floodlights the second axis of the luminaire generally is parallel to the spigot or tilting axis of the lumi-
naires. If orientation of the lamp requires a different orientation of the second axis, it shall be stated by the
lamp manufacturer or the photometric laboratory.

3) For luminaires other than floodlights containing linear single or double ended lamps, the axis of the lamp or
the geometric axis of multiple lamps, is chosen as the third axis of the luminaire, perpendicular to the two first
ones. Thus the transverse plane to the lamps of the luminaire, which is generally the most extensive light
emitting plane, lies in the B plane (for luminaires with a symmetry in this transverse plane in Bg /B1gg

plane).

4) For other luminaires with the lamp axis coincident with the first axis of the luminaire, for other luminaires with
multiple lamps or for other luminaires where no lamp axes can be defined, the luminaire shall be orientated
that:

a) the maximum intensity Imax of the light distribution is within the Bg plane or if I,ax is located at § = 0° or
if there are more than one location of Igx;

b) the Bg /B1g0 plane is the symmetry plane of the luminous intensity distribution with the highest degree of
symmetry.

If the convention 1) or 2) is applicable or if different conventions are used, the choice of luminaires axes shall be
stated by the manufacturer or the photometric laboratory, so as to clearly identify the luminaire alignment in the
co-ordinate system, both for photometric measurements and for lighting calculations.

4.2.3 C-planes?t

The totality of C-planes (see Figure 3) is the group of planes for which the line of intersection (polar axis) is the
vertical line through the photometric centre. The polar axis does not necessarily coincide with the first axis of the
luminaire, if the luminaire is tilted during measurements.

C-planes are marked with angles Cyx with 0° < Cy < 360°. Within a plane directions are given by the angle y with
0° <£y<180°. The direction y = 0° is oriented to the nadir.

4 See CIE 121, 3.4.3. Documents
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Figure 3 — Luminaire orientation for C-planes
The system of C-planes is oriented rigidly in space and does not follow a tilt of the luminaire.

If the luminaire is tilted during measurement (the polar axis is not coincident with the first axis of the luminaire),
the angle of tilt should be declared (see Figure 4).

1 2 3
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Figure 4 — Definition of tilt angle
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Conventions related to the choice of axes linked to the luminaire:

1) The first axis of the luminaire is the axis through the photometric centre and perpendicular to the plane which
is representative of the main light emitting area.

2) For luminaires containing linear single or double ended lamps, the axis of the lamp or the geometric axis of
multiple lamps, is chosen as the third axis of the luminaire, perpendicular to the two first ones. It means that
the transverse plane to the lamps of the luminaire, which is generally the most extensive light emitting plane,
lies in the C=( plane (for luminaires with a symmetry in this transverse plane in Cg /C1gq plane).

3) For luminaires with the lamp axis coincident with the first axis of the luminaire, for luminaires with multiple
lamps or for luminaires where no lamp axes can be defined, the luminaire shall be orientated that:

a) the maximum intensity lj35x of the light distribution is within the Cq plane or if Imax is located at y = 0° or
if there are more than one location of Igx;

b) the Cg /C1g0 plane is the symmetry plane of the luminous intensity distribution with the highest degree of
symmetry.

If the latest convention 1) or 2) is applicable or if different conventions are used, the choice of luminaires axes
shall be stated by the manufacturer or the photometric laboratory, as to clearly identify the luminaire alignment in
the co-ordinate system, as well for photometric measurements as for lighting calculations.

NOTE For road lighting calculations, the usual convention is that the Cp /Cqg( intensity planes lie parallel to the road.

This is normally the case for most transversely mounted luminaires, but not for luminaires with linear lamp(s) where the lamp
axis is parallel to the road axis.

4.2.4 Relationships between the plane systems®

The value of the light intensity measured in a certain direction is independent of the way the direction is pre-
sented. Generally the values of each of the two angles are different for any direction in the aforementioned plane
systems. The angular values of one plane system can be converted into the corresponding angular values of an-
other plane system if the relationships given in the following Table 1 are used. The relationships are only valid if
the tilt angle of the luminaire in the C-plane system is zero and as far as the second axis of the luminaire respects
the conventions for luminaire orientations in the two co-ordinate systems.

Table 1 — Conversion equations for plane systems

Orientation For Conversion of
Planes Angles
Given Wanted For Planes For Angles
B, B Cy tan C =sin B/ tan cosy =cos Bxcos [
Gy BB tan B =sin C X tan y sin f# =sin C Xsin y
NOTE In some countries, the defined B-planes system has also been named A-planes system. To avoid confusion with

the co-ordinate systems originally defined by CIE, A-plane name for this system is not recommended.

5 See CIE 121, 3.4.4. Documents
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5 Laboratory requirements for tests

5.1 General®
The object of the tests is to measure the characteristics of the luminaire by means of appropriate equipment and

procedures under the following test conditions which are comparable between laboratories and which relate as
closely as practicable to the typical conditions of service for which the luminaire is designed.

5.2 Test conditions

5.21 Testroom
Measuring location: A luminaire shall be measured in surroundings so arranged that the photometer head re-

ceives only light from the luminaire direct or with intended reflection. Stray light shall be minimised according to
the requirements in annex A.

5.2.2 Test voltage’

The test voltage at the supply terminals shall be the rated lamp voltage or the rated circuit voltage appropriate to
the lamp control gear in use, if any.

The voltage shall be controlled in accordance with Table 2.

5.2.3 Ambient temperature8

The mean ambient temperature, Ty, shall equal (25 + 1) °C throughout the test of the light source, except where
larger tolereances are indicated in table 2.

If the temperature for which the nominal luminous flux of a fluorescent lamp is published is other than 25 °C, a
correction factor, supplied by the lamp manufacturer, shall be applied by the laboratory.

The ambient temperature shall be measured at a horizontal distance not exceeding 1,5 m to the surface of the
light source with the lamps switched on.

Photometric measurements not made in accordance with the mean ambient test temperature shall have correc-
tion factors applied to the individual readings.

6 See CIE 121, 4.1 and 4.3.
7 See CIE 121, 4.2.5.

8 See CIE 121, 4.31. Documents
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Table 2 — Overview of selected requirements and operating conditions for light sources

Requirement

Incandescent and Halogen
Lamps

Fluorescent Lamps

High  Pressure

Lamps

Mercury

Metal Halide Lamps

Low Pressure
Sodium Lamps

High Pressure Sodium Lamps

Stability of Sup- | £0,1 % for DC +0,2%
ply Voltage +0,2 % for AC
Repeatability of | +1 % for DC +29% 1)

Luminous Flux

+ 2 % for AC

Ageing of the
Lamps 2)

1 hor 1 % of life if less than
100 h

100 h, with 10 min off eight
times per 24 h

100 h with 15 min off every
6h

100 h in the position
used for test

100 h with 15 min
off every 6 h

100 h with
15 min off every 6 h

Stabilisa-
tion Time of
light source 3)

Measurement of intensity shall be taken at least once per min for 15 min. No pair of reading shall differ by more than 1 % of the minimum. If this is not feasible the real fluctuation

shall be stated. Lamps shall be cooled down in measurement position; at least the cooling down time of the lamp type under consideration shall be applied.

The provisions of Annex F apply for luminaires equipped with single capped tubular compact fluorescent lamps (TC-F, TC-L and other TC lamps with external ballast), 16 mm diame-

ter linear double-capped fluorescent lamps (T16) and single-ended ring fluorescent lamps (T16-R).

Cooling Times of
the Lamps

> 10 min

> 15 min

> 10 min

Operating Posi-
tion of the Lamp

Vertical, base up, if not
specified else by the lamp
manufacturer

Tubular and ring shaped
fluorescent lamps: horizon-
tal, Compact fluorescent
lamps: vertical, base up, if
not specified else by the
lamp manufacturer

Vertical, base up, if not
specified else by the lamp
manufacturer

As specified by the lamp
manufacturer

Horizontal, if not otherwise specified by the lamp manu-

facturer

Ambient  Tem- [ (20to 27)°C+3°C4) (25£1)°C (20to 27)°C +3°C4)
perature
Remarks For luminous flux measure- | Double ended metal halide lamps and high pressure sodium lamps up to 400 W shall be measured using a quartz tube for luminaire simulation, the

ments of lamps special four
pin sockets shall be applied
to determine the electrical
data

results shall be corrected due to the loss in luminous flux in the luminaire simulator.

+ 1 % for low pressure induction lamps.

= = =

The switching periods given here for the ageing of test lamps are not valid for the determination of the average life time of discharge lamps.
Electric and photometric stability of the individual light source under consideration shall be reached in any case; the ballast used shall be in thermal equilibrium too.
The temperature shall be selected between 20 °C and 27 °C, but shall not vary more than + 3 °C throughout the test.

S1ud
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5.2.4 Air movement?

The movement of air around the light source under test will reduce the operating temperature, and in consequence
the luminous flux of some types of lamps will change. Such movement of air may be caused by draughts, air con-
ditioning or motion of light source in the photometer. The air movement caused by self heating of the light source
shall be ignored.

Air movement in the vicinity of light sources sensitive to temperature variation shall not exceed 0,2 m/s.

NOTE For lamps highly sensitive to temperature variations a smaller value may be necessary.

The provisions of Annex F apply for luminaires equipped with single capped tubular compact fluorescent lamps

(TC-F, TC-L and other TC lamps with external ballast), 16 mm diameter linear double-capped fluorescent lamps
(T16) and single-ended ring fluorescent lamps (T16-R).

5.2.5 Stabilisation &1 of the light source

Measurement shall not be started until the light source has stabilised photometrically, see Table 2. At the end of the
measurement (and regularly during a long series of tests) a return should be made to the initial position (e.g. 0° in
elevation with a goniophotometer) to check that the initial photometric reading is maintained within £ 1 %.

For lamp types other than those listed in Table 2 test conditions should be selected to meet the repeatability re-
quirements of + 2 %.

5.3 Electrical power supply'0

5.3.1 Current handling capacity

The power supply shall be of ample current handling capacity for the loads to be connected. In particular the sup-
ply, including ancillary transformers, shall be of very low impedance.

5.3.2 Stability of supply voltage

The voltage at the supply terminals of the luminaire and lamps shall be set and maintained at a constant value,
within the tolerances given in Table 2.

5.3.3 AC frequency

The frequency of supply voltage shall be maintained constant within + 0,5 % of the required frequency.
5.3.4 AC waveform
The total harmonic content of the voltage waveform of an AC supply shall be as low as possible, and shall not ex-

ceed 3 % of the fundamental, except that where only incandescent lamp luminaires are to be measured this re-
quirement may be relaxed.

5.3.5 DCripple

If DC is applied, the voltage at the input terminals of the luminaire shall not contain more than 0,5 % of AC compo-
nent.

9 See CIE 121, 4.3.2.

10 See CIE 121, 4.5.1. Documents
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5.3.6 Electro-magnetic field

The electro-magnetic field caused by the electric power supply and by the luminaire or bare lamp supply circuit
shall not affect the electrical or photometric measurement equipment.

5.4 Luminous intensity distribution measurements

The luminous intensities emitted by a light source in different directions are measured with a goniophotometer and
be expressed for luminaires usually in units of candela per 1 000 lumens and for lamps in candelas.

For very high or very low luminous intensities a multiplier may be used.

NOTE Guidance for intensity distribution measurements is given in CIE Publication 70.

5.5 Luminous flux measurements

The luminous flux of the luminaire and the bare lamp is usually determined by luminous intensity integration meth-
ods using the same goniophotometer for both measurements. Where luminous flux measurements are necessary
on bare lamps an intergrating photometer may be used.

NOTE Guidance for luminous flux measurements is given in CIE Publication 84.

If an integrator, spherical or otherwise in shape, is used for light output ratio measurements, then it shall be en-
sured that differences in the luminous intensity distributions of the lamp and luminaire do not influence the accuracy
significantly. This shall be checked by comparing results obtained in the integrator with the corresponding results
obtained within a goniophotometer which complies with the requirements of clause 6. The value of light output ratio
obtained by each of the two methods shall not differ by more than + 2 %.

5.6 Luminance measurements

The following procedures shall be followed when measuring either the average luminance of a luminaire or the lu-
minance of a stated luminous patch:

1) The average luminance of the luminaire in a stated direction, or in a series of directions. The luminous intensity
shall be measured with a goniophotometer and the luminance shall be calculated by dividing it by the projected
luminous area.

2) The luminance of a stated luminous patch in a stated direction (usually part of a scan of the luminaire to find
the maximum luminance in a stated direction, the scan may be repeated for other directions). The measure-
ments may be made either with a goniophotometer or with a luminance meter. The patch luminance can be
measured directly with a luminance meter or with the goniophotometer using an appropriate mask.
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5.7 Photometric factors
Photometric factors are of three types:

1) measurement correction factors: These are applied to take into account measurement conditions, such as dif-
ferent ambient temperature and test position, and are employed when it is not possible to measure a light
source in the laboratory according to clause 5.2. For lamps with nominal characteristics defined at tempera-
tures other than 25 °C the correction factor shall be stated by the lamp manufacturer for a specified
lamp/ballast combination.

2) service conversion factors: These apply when the service conditions differ from the test conditions according to
clause 5.2. They are applied in the laboratory to allow for service conditions.

3) ballast lumen factor: This factor corrects for the effect of operating a luminaire with a ballast of different charac-
teristics to those of the reference ballast and shall be quoted with all photometric data.

The ballast shall comply with the electrical performance requirements of the relevant IEC Publications. The ballast
setting (lamp power delivered under reference conditions) shall be within £ 5 % of the corresponding reference bal-
last and should be representative of the production ballast in setting and in power loss. If the ballast setting is out-
side these limits, a ballast lumen factor shall be introduced.

A reference ballast shall comply with its relevant IEC requirements

NOTE Ballast lumen factors are not relevant to luminaires employing self ballasted lamps.

5.8 Luminaires for test!?

The lamp(s) shall be measured and shall comply with its relevant IEC publication. If relevant publications do not
exist, the lamp(s) shall comply as closely as possible with the nominal specifications of the lamp manufacturer.

When testing luminaires and bare lamps the ballasts built into the luminaire shall be used. If the luminaire under
test does not have a built in ballast, the ballast type shall be of a type agreed by the luminaire manufacturer and the
same ballast shall be used for testing the luminaire and the bare lamps.

The luminaire's specification shall be clearly and fully identified.

The luminaire shall be mounted according to the manufacturer’s instructions. For surface mounted luminaires, the
greater heat retention influence of a longer warm up compared to recessed or pendant mounted luminaires shall be
taken into account by attaching the luminaire to a mounting board.

The board shall be approximately 15 mm thick and made of wood or wood fibre (or insulating material if required.) It
shall be of the same outline as the plan view of the luminaire; minor corrugations of outline may be ignored. The
lower surface of the board shall be smooth and shall be painted with a matt neutral grey non-metallic paint of a re-
flectance of 50 % + 10 %. Boards for use in a photometric integrator shall be finished matt white on their upper sur-
face and sides.

The position of the photometric centre of a luminaire shall be determined in accordance with the following and in
accordance with Figure 5:

1) Luminaires with substantially opaque sides: At the centre of the main luminaire opening (or diffusing/prismatic
member across the opening) if the lamp compartment is substantially white or luminous but at the lamp photo-
metric centre if it is outside the plane of the opening, or if the lamp compartment is substantially black or non-
luminous and there is no diffusing or prismatic member across the opening.

2) Luminaires with diffusing/prismatic sides: At the centre of the solid figure bounded in outline by the luminous
surfaces but at the lamp photometric centre, if it is outside this solid figure.

11 See CIE 121, 5.3.1 and 5.3.2. Documents
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3) Luminaires with transparent sides or without side members: At the lamp photometric centre.

Luminaires other than those above shall have the definition of their photometric centre given in the publication of
their data.
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