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This Technical Report has been prepared by CIE Technical Committee 2.2 
Detectoorc (now within CIE Division 2) and has been approved by the Council o f  
the Commission Internationale de 1'Eclairage for study and application. The 
document reports on current knowledge and experience within the specific field 
o f  light and lighting described, and is intended to be used by the CIE 
membership and other interested parties. i t  should be noted, however, that the 
status of this document is advisory and not mandatory. The latest CIE 
proceedings or Journal should be consulted regarding possible subsequent 
amendments. 

Ce rapport technique a été préparé par le Comité Technique CIE 2.2, Détecteurs 
(maintenant partie de la Division 2 de la CIE), et a été approuvé, par le 
Consei 1 de 1 a Commi ssi on International e de 1 ' Ecl ai rage, pour étude et 
application. Le document traite des connaissances courantes et de l'expérience 
dans le  domaine spécifique indiqué de la lumiére et de l'éclairage, et i l  est 
établi pour l'usage des membres de la CIE et autres groupements intéressés. Il 
faut cependant noter que ce document est indicatif et non obligatoire. Pour 
connai tre d 'éventuel s amendements, consul ter les plus récents comptesrendus ou 
le Journal de la CIE. 

Dieser Technische Bericht ist vom CIE-Technischen Komitee 2.2 Detektoren (z.Z. 
in  der CIE Division 2) ausgearbeitet und vom Rat der Commission Internationale 
de 1'Eclairage gebilligt worden. Das Dokument berichtet über den derzeitigen 
Stand von Wissen und Erfahrung in dem behandelten Gebiet von Licht und 
Beleuchtung; es ist zur Verwendung durch CIE- Mitglieder und durch andere 
Interessierte bestimmt. Es sollte jedoch beachtet werden, da6 das Dokument 
eine Empfehlung und keine Vorschrift ist. Die neue- sten CIE-Tagungsberichte 
oder das neueste CIE-Journal sollten im Hinblick auf mögliche spätere 
Änderungen zu Rate gezogen werden. 

Any mention o f  organisations or products does not imply endorsement by 
the CIE. Whilst every care has been taken in the compilation of any 
lists, up to the time of going to press, these may not be comprehensive. 

Toute mention d'organisme ou de produit n'implique pas une préférence de 
la CIE. Malgré le soin apporté 4 la compilation de tous ?es documents 
jusqu'à l a  mise sous presse, ce travail ne saurait être exhaustif. 

Die Erwähnung von Organisationen oder Erzeugnissen bedeutet keine 
Billigung durch die CIE. Obgleich große Sorgfalt bei der Erstellung von 
Verzeichnissen b i  s zum Zeitpunkt der Druck1 egung angewendet wurde, i st 
es möglich, daß diese nicht vollständig sind. 
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SUIMARY 

T h i s  t e c h n i c a l  report c o n t a i n s  t h e  t e rmino logy  r e q u i r e d  f o r  measurements o f  
luminous i n t e n s i t y  d i s t r i b u t i o n s .  I t  a l s o  summarizes t h e  p r i n c i p l e s  o f  l u -  
minous i n t e n s i t y  measurements and t h e  requirements f o r  t h e  photometer  h e a d s  
employed for  such measurements. The c o o r d i n a t e  systems u s e d  f o r  t h e  mea- 
surement  and r e p r e s e n t a t i o n  of luminous i n t e n s i t y  d i s t r i b u t i o n s  are des -  
c r i b e d .  The t y p e s  o f  goniophotometers ,  p o s s i b i l i t i e s  f o r  a n g l e  encoding ,  
c h a r a c t e r i s t i c s  o f  t he  p h o t o - e l e c t r o n i c  system and t h e  a c q u i s i t i o n  and pro-  
c e s s i n g  o f  t h e  d a t a  i n  measurements of luminous i n t e n s i t y  d i s t r i b u t i o n s  are 
d i s c u s s e d  i n  d e t a i l .  O t h e r  s u b j e c t s  cove red  a r e  t h e  power supp ly ,  t h e  mea- 
s u r i n g  c o n d i t i o n s  and  t h e  e x e c u t i o n ,  c o r r e c t i o n  and r e p r e s e n t a t i o n  o f  l u m i -  
nous  i n t e n s i t y  d i s t r i b u t i o n  measurements. The v a r i o u s  s e c t i o n s  c o n t a i n  
s u f f i c i e n t  d a t a  on t h e  r e q u i r e d  c h a r a c t e r i z a t i o n  o f  goniophotometers .  

The r e p o r t  is based  mainly on t h e  T e c h n i c a l  Repor t  o f  C I E  T e c h n i c a l  Commit- 
tee TC-2.2 on "Methods of c h a r a c t e r i z i n g  t h e  performance o f  r a d i o m e t e r s  and  
pho tomete r s  [l] as w e l l  a s  on C I E  p u b l i c a t i o n s  24 [ 2 ] ,  2 7  [3]  and 43 [ 4 ] .  
The te rminology is l a r g e l y  based  on t h e  I n t e r n a t i o n a l  L i g h t i n g  Vocabulary  

PI 

LA MESURE DES DISTRIBUTIONS D'INTENSITE LUMINEUSE ABSOLUE 

Ce r a p p o r t  t e c h n i q u e  c o n t i e n t  l a  t e r m i n o l o g i e  n é c e s s a i r e  pour  l a  mesure d e s  
d i s t r i b u t i o n s  d ' i n t e n s i t é  lumineuse.  11 résume a u s s i  les p r i n c i p e s  d e  me- 
s u r e  de l ' i n t e n s i t é  lumineuse  et les q u a l i t é s  r e q u i s e s  pour  l a  tete photo-  
m é t r i q u e  u t i l i s é e  pour  de  telles mesures. Les systémes de coordonnées  
uti l isés pour  l a  mesure e t  l a  r e p r g s e n t a t i o n  d e s  d i s t r i b u t i o n s  d ' i n t e n s i t é  
l umineuse  s o n t  d é c r i t s .  Les types de goniophotomètre ,  l e s  p o s s i b i l i t é s  d e  
r e p é r a g e  a n g u l a i r e ,  l es  c a r a c t é r i s t i q u e s  ch system é l e c t r o n i q u e  e t  celles 
d e  l ' a c q u i s i t i o n  e t  du t r a i t e m e n t  d e s  données d a n s  les measures  d e  d i s t r i  
b u t i o n  d e  l ' i n t e n s i t é  lumineuse  s o n t  d é c r i t e s  en  d é t a i l .  Les a u t r e s  s u j e t s  
t r a i t é s  s o n t  l ' a l i m e n t a t i o n  é l e c t r i q u e ,  les c o n d i t i o n s  de mesures e t  l e u r  
e x é c u t i o n ,  l a  c o r r e c t i o n  e t  l a  r e p r é s e n t a t i o n  des mesures de  d i s t r i b u t i o n  
d' i n t e n s i t é  lumineuse.  Les d i f f é r e n t e s  s e c t i o n s  c o n t i e n e n t  des  données 
s u f f i s a n t e s  sur les c a r a c t é r i s t i q u e s  r e q u i s e s  pour  les goniophotomètres .  

Ce r a p p o r t  s ' appuye  p r i n c i p a l e m e n t  s u r  l e  r a p p o r t  t e c h n i q u e  du comi té  tech- 
n i q u e  2.2 de l a  C I E  "Methods of c h a r a c t e r i z i n g  t h e  per formance  o f  r a d i o -  
meters and photometers"  [i] a i n s i  que s u r  les p u b l i c a t i o n s  CIE  no 24 [Z], 
27 [ 31,  e t  43 [4]. La t e r m i n o l o g i e  est l a rgemen t  empruntée au V o c a b u l a i r e  
I n t e r n a t i o n a l  de 1' E c l a i r a g e  [ 51.  

IX 

Copyright International Commission on Illumination 
Provided by IHS under license with CIE Licensee=Hong Kong Polytechnic University/9976803100, User=ertert, rtet

Not for Resale, 04/29/2015 23:17:23 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
`
`
,
,
,
,
,
,
`
,
,
,
`
`
,
,
,
`
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: CIE 70-1987

http://www.avadocuments.com/doc/cie-70-1987
http://www.avadocuments.com/doc/cie-70-1987


9006245 0003027 716 I 

ZUCANENFASSUNG 

D I E  MESSUNG DER ABSOL UT EN L I CH T s T ÄRK E VE R TE IL U NG 

D i e s e r  Technische Ber i ch t  enthalt zunächst d i e  für Lichtstarkemessungen 
wicht igen ßegriffsbectimmungen. Danach werden d i e  P r inz ip ien  der Licht -  
stärkemessung und 4ngaben Über d i e  dementsprechend zu verwendenden Photo- 
meterköpfe zusammengestellt. D i e  für  d ie  Messung und Dars te l lung  d e r  
L i ch ts tä rkeve r te i l i Jng  verwendeten Ebenensysteme werden angegeben. ßeson- 
ders werden d ie  Arten von Goniophotometern, d i e  Mögl ichkei ten der 
Winkelerfassung, Aussagen Über d i e  Photoelekt ron ik  und d i e  Reg is t r ie rung 
und Datenverarbeitung b e i  der Messung der L i ch ts tä rkeve r te i l ung  behandelt. 
Auch Aussagen zur Spannungcversorgung, ZU den tkß bedingungsn und zur 
Durchführung, Korrektur  und Dars te l lung  der L i c h t s  tgrkemessungen werden 
gemacht. Rei  den einzelnen K a p i t e l n  werden ausreichende Angaben Über d i e  
notwendige Kennzeichnung von Goniophotometern au fge führ t .  

Dieser ße r i ch t  s t ü t z t  s i c h  vor al lem a u f  den Technischen Ber ich t  des CIE 
Technischen Komi tees TC-2.2 "Me thocis o f  charact  er i z i n g  t he  p e r f  ormance of 
radiometers and photometers" [ 11 sowie auf die  CIE-Publicationen No. 24 
[21, Wo. 27 [ 3 ] ,  und No. 43 141. Rei  den Begriffsbestimmungen s i n d  d i e  
ilngaben des I n te rna t i ona len  Wörterbuchs der L ich t techn ik  [ 51 weitgehend 
zugrunde gelegt. 
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I. TERMINOLOGY 

1.1 Q U A N T I T I E S  r 5 l  

1.1.1 LUMINOUS I N T E N S I T Y  

The luminous i n t e n s i t y  I (of  a source i n  a given d i r e c t i o n )  is the 
quo t ien t  o f  t h e  luminous f l u x  d@ l eav ing  the  source, propagated i n  an ele- 
ment o f  s o l i d  angle conta in ing  the g iven d i rec t i on ,  by the element o f  s o l i d  
angle Cn. 

Symbol: I,Iv 
Unit  : Candela (symbol: cd) 

1.1.2 ILLUMINANCE 

The i l luminance E a t  a p o i n t  of a surface is t he  quo t ien t  o f  the 
luminous f l u x  d$ i n c i d e n t  on an element o f  the sur face dA canta in ing  the  
po in t ,  by t he  area o f  t h a t  element. 

Symbol: E,€, 
Unit : Lux (symbol: 1x1 

1 . 1 . 3  LUMINANCE 

The luminance L ( i n  a given d i r e c t i o n ,  a t  a p o i n t  on the  surface of 
a source or a receptor, or a t  a p o i n t  i n  the path of a beam) is the quo- 
t i e n t  o f  the  luminous f l ux ,  d*@; leav ing,  a r r i v i n g  at ,  or passing through 
an element of surface dA a t  this p o i n t  and propagated i n  d i r e c t i o n s  def ined 
by an elementary cone d;l conta in ing  the  given d i r e c t i o n ,  by the  product of 
the s o l i d  angle of the cone and the area o f  the or thogonal  p r o j e c t i o n  of 
the element o f  surface on a plane perpendicu lar  t o  the  g iven d i r e c t i o n .  

d2 Q L =  
$2 dA COSE 

E Angle between the  normal t o  the area and the d i r e c t i o n  

Symbol: L,L, 
U n i t  : Candela per square  meter (symbol: cd*rn-2) 

considered 
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1.2 SURFACE OF LUMINOUS INTENSITY D ISTRIBUTION 

The surface o f  luminous i n t e n s i t y  d i s t r i b u t i o n  is t h e  surface formed 
by t h e  extremities o f  a l l  t h e  r a d i u s  v e c t o r s  drawn from a common o r i g i n ,  
t h e  l e n g t h  o f  each r a d i u s  v e c t o r  be ing  p r o p o r t i o n a l  t o  t h e  luminous i n t e n -  
s i t y  of t h e  s o u r c e  i n  t h e  cor responding  d i r e c t i o n .  

1 .3  LUMINOUS INTENSITY D ISTRIBUTION CURVE 

The IiJminous i n t e n s i t y  d i s t r i b u t i o n  c u r v e  ( f o r  a lamp or l i g h t  f i t -  
t i n g )  i s  t h e  c u r v e ,  g e n e r a l l y  p o l a r ,  which r e p r e s e n t s  t h e  luminous i n t e n s i -  
t y  i n  a p l a n e  p a s s i n g  through t h e  s o u r c e ,  as a f u n c t i o n  o f  t h e  a n g l e  mea- 
sured from soine g iven  d i r e c t i o n .  

Note : 

a )  When t h e  s o u r c e  h a s  a symmetr ical  luminous i n t e n s i t y  d i s t r i b u t i o n ,  t h e  

b) When t h e  r e f e r e n c e  d i r e c t i o n  is v e r t i c a l ,  a n g l e s  a r e  measured f r o m  t h e  
p l a n e  is g e n e r a l l y  a mer id ian  p lane .  

downward vertical .  

1 .4  ISOCANDELA DIAGRAM 

The i s o c a n d e l a  diagram is t h e  a r r a y  o f  i s o c a n d e l a  c u r v e s .  These are 
curves t r a c e d  on an imaginary s p h e r e  w i t h  t h e  s o u r c e  a t  its c e n t r e  and 
j o i n i n g  a l l  t h e  p o i n t s  c o r r e s p o n d i n g  t o  t h o s e  d i r e c t i o n s  i n  which t h e  l u m i -  
nous i n t e n s i t y  is t h e  same, or a plane p r o j e c t i o n  o f  t h i s  curve.  

1.5 MEASURING F I E L D  AND MEASURING-FIELD ANGLE I N  LUMINANCE MEASUREMENTS[ 61 

The measuring f i e l d  of a luminance meter is t h e  t o t a l i t y  of a l l  p o i n t s  
i n  t h e  external s p a c e  t h a t  r a d i a t e  i n t o  t h e  a c c e p t a n c e  area and a r e  s e n s e d  
by t h e  d e t e c t o r  and e v a l u a t e d  by it  wi th  a d i r e c t i o n - d e p e n d e n t  r e s p o n s i v i t y  
o f  a t  least  10% of t h e  maximum r e s p o n s i v i t y .  

Note: 

The measuring f i e l d  is u s u a l l y  c i r c u l a r .  
a r e  a l s o  p o s s i h l e ,  however ( e . g . ,  t r a p e z o i d a l ,  r e c t a n g u l a r ,  q u a d r a t i c )  

O t h e r  f i x e d  or v a r i a b l e  s h a p e s  

The m e e s u r i n g - f i e l d  e n g l e  tr is t he  a n g l e  under  which t h e  measuring f i e l d  
a p p e a r s  when viewed from t h e  measuring p l a n e .  

2 
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1.6 TERMS FOR M E A S U R I N G  INSTRUMENTS 

1.6.1 PHOTOMETER 

A photometer  is an i n s t r u m e n t  
quant i t ies .  

f o r  t h e  measurement o f  pho tomet r i c  

Note: 

Pho tomet r i c  q u a n t i t i e s  are q u a n t i t i e s  t h a t  can  be d e r i v e d  from 
r a d i o m e t r i c  q u a n t i t i e s  by means o f  c e r t a i n  conven t ions  ( law o f  
a d d i t i v i t y  , V ( X  ) f u n c t i o n ,  d e f i n i t  i o n  o f  t h e  u n i t  o f  luminous i n t e n s i t y )  
Dl 

1.6.2 GONIOPHOTOMETER 

A goniophotometer  is a photometer  for t h e  measurement o f  t h e  a n g u l a r  
dependence o f  a pho tomet r i c  q u a n t i t y .  

Note: 

A goniophotometer  f o r  t h e  measurement of  t h e  s p a t i a l  luminous i n t e n s i t y  
d i s t r i b u t i o n  is a l s o  c a l l e d  a luminous i n t e n s i t y  d i s t r i b u t i o n  
photometer .  

A goniophotometer  f o r  t h e  measurement o f  t h e  s p a t i a l  luminous i n t e n s i t y  
d i s t r i b u t i o n  u s u a l l y  c o n s i s t s  o f  a mechanica l  dev ice  for  t h e  suppor t  and 
p o s i t i o n i n g  o f  t h e  l i g h t  s o u r c e  and t h e  photometer  head and one (or  more) - 
o f t e n  moveable - photometer  heads  t o g e t h e r  w i th  t h e  necessary t r a n s d u c e r s  
and r e a d o u t s  as well as d e v i c e s  f o r  a c q u i r i n g  and p rocess ing  d a t a .  

1 . 6 . 3  PHOTOMETER HEAD 

A photometer  head c o n s i s t s  o f  a l i g h t - s e n s i t i v e  d e t e c t o r  and f a c i l i -  
t ies f o r  t h e  s p e c t r a l  e v a l u a t i o n  (e.g., c o l o u r  f i l t e r s )  or for  t h e  s p e c t r a l  
d i s p e r s i o n  ( e . g . ,  g r a t i n g s )  o f  t h e  l i g h t .  I t  may a l s o  c o n t a i n  f a c i l i t i e s  
f o r  t h e  d i r e c t i o n a l  e v a l u a t i o n  o f  t h e  l i g h t ,  e.g. ,  d i f f u s i n g  windows, l e n -  
ses ,  a p e r t u r e s .  The l i g h t - s e n s i t i v e  d e t e c t o r  c o n v e r t s  t h e  i n c i d e n t  l i g h t  
i n t o  an e lec t r ica l  q u a n t i t y .  

1.6.4 ACCEPTANCE AREA 

The  accep tance  a r e a  is  t h e  area of  t h e  photometer head which is re- 
c e i v i n g  and d i r e c t i o n a l l y  e v a l u a t i n g  t h e  i n c i d e n t  l i g h t .  
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1 .7  P H O T O M E T R I C  CENTRE (OF A LAMP OR L U M I N A I R E )  

The pho tomet r i c  c e n t r e  o f  a lamp o r  l u m i n a i r e  is t h e  r e f e r e n c e  p o i n t  
from which t h e  photometr ic  d i s t a n c e  law is a p p l i c a b l e  ( s e e  section 2 . 1 ) .  
Fo r  lamps the  pho tomet r i c  c e n t r e  co r re sponds  t o  t h e  c e n t r e  o f  g r a v i t y  o f  
t h e  l i g h t - e m i t t i n g  a r e a .  For  lamps wi th  r e f l e c t o r s  t h e  pho tomet r i c  c e n t r e  
i s  s i t u a t e d  a t  t h e  c e n t r e  o f  t h e  ex i t  a p e r t u r e .  Fo r  l u m i n a i r e s  data about  
t h e  pho tomet r i c  c e n t r e  a r e  c c n t a i n e d  i n  t h e  Technica l  Report  "Photometry of 
Luminaires"  [ 81. 

Yote: 

For t h e  measurement o f  t h e  luminous i n t e n s i t y  d i s t r i b u t i o n  t h e  photo- 
metric centre o f  t h e  l i g h t  s o u r c e  shou ld  l i e  on t h e  c r o s s p o i n t  of t h e  
axes  o f  the goniophotometer .  

1 . 8  STRAY L I G H T  - - 
S t r a y  l i g h t  is t h e  p a r t  o f  t h e  luminous f l u x  i n c i d e n t  on and e v a l u a t e d  

by t h e  photometer  head t h a t  does no t  reach  t h e  measuring a r e a  of t h e  photo-  
meter  head i n  a d i r e c t  l ine  froin t h e  l i g h t  sou rce .  

1.9 L L M I T I N G  PHOTOMETRIC D I S T A N C E  --- 

The l i m i t i n g  pho tomet r i c  d i s t a n c e  is t h e  a l lowed minimum d i s t a n c e  be- 
tween Light  source and photometer  head, For which t h e  measuring error  i s  
smaller t h a n  t h e  p e r m i t t e d  e r r o r .  

2. PRINCIPLES OF LWINOUS INTENSITY MEASUREMENTS 

Luminous i n t e n s i t i e s  can be measured v i a  a measurement of the i l l u m i -  
nance  and c a l c u l a t i o n  v ia  t h e  pho tomet r i c  d i s t a n c e  law, or by i n t e g r a t i o n  
of  t h e  luminance.  Both p o s s i b i l i t i e s  fo l low from t h e  b a s i c  law of 
photometry.  

2 . 1  PHOTOMETRIC D ISTANCE LAW -- 
The pho tomet r i c  d i s t a n c e  lavJ allows one t o  de t e rmine  the luminous i n -  

t e n s i t y  a c c o r d i n g  t o  

I E r2 / ( c o s  €2 80) (4 )  

I Luminous i n t e n s i t y  i n  t he  d i r e c t i o n  t o  t h e  accep tance  a r e s  
E I l l uminance  on t h e  a c c e p t a n c e  a r e a  
r Di s t ance  between l i g h t  s o u r c e  and accep tance  a r e a  
E 2  

Q O  I s r  ( u n i t  s o l i d  a n g l e )  

Angle o f  i n c i d e n c e ,  measured r e l a t i v e  t o  t h e  normal t o  t h e  ac- 
cep tance  a r e a  
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T h e  q u a n t i t y  80 is u s e d  i n  accordance  w i t h  t h e  f o u r t h  e d i t i o n  of t h e  C I E  
vocabulary ( i n  p r e p a r a t i o n ) ,  which p e r m i t s  its o p t i o n a l  use .  There is  no 
complete  agreement on t h e  need t o  use 80, which may e q u a l l y  well be o m i t t e d  
or r e p l a c e d  by t h e  number 1. 

The Equat ion (4) only a p p l i e s  f o r  d i s t a n c e s  r t h a t  exceed t h e  l i m i t i n g  
photometr ic  d i s t a n c e .  

measuring e r r o r  depends on: 

- t h e  l a r g e s t  dimension of t h e  l i g h t  s o u r c e  
- t h e  s p a t i a l  and d i r e c t i o n a l  luminance d i s t r i b u t i o n  of  t h e  l i g h t  s o u r c e  
- t h e  s p a t i a l  and d i r e c t i o n a l  r e s p o n s i v i t y  of t h e  acceptance  area of the 

photometer head. 

Yote 1: 

For  a c i r c u l a r  e m i t t i n g  a r e a  w i t h  c o n s t a n t  luminance ( l a m b e r t i a n  r a d i a -  
t o r )  and a c i r c u l a r  r e c e i v i n g  a r e a  t h e  l i m i t i n g  photometr ic  d i s t a n c e  r 
is taken  a s  10 times (5 times) t h e  d i a m e t e r  o f ' t h e  l a r g e r  o f  t h e  two 
a r e a s .  In  t h i s  case t h e  e r r o r  o f  I i n  t h e  d i r e c t i o n  o f  t h e  a x i s  o f  t h e  
d i s k  i n  t h e  c a l c u l a t i o n  a c c o r d i n g  t o  t h e  photometr ic  d i s t a n c e  law is 
less than 0,5 X (1 X). 

Note 2: 

For narrow luminous i n t e n s i t y  d i s t r i b u t i o n s  t h e  l i m i t i n g  p h o t o m e t r i c  
d i s t a n c e  is g r e a t e r  t h a n  fo r  a Lambert ian r a d i a t o r  [ 9,101. 

Note 3: 

When c a l c u l a t i n g  t h e  luminous i n t e n s i t y  a c c o r d i n g  t o  e q u a t i o n  (4) it 
should  be a s c e r t a i n e d ,  i f  n e c e s s a r y  by means of measurements a t  
d i f f e r e n t  d i s t a n c e s ,  whether  t h e  l i m i t i n g  photometr ic  d i s t a n c e  is 
exceeded.  For goniophotometers  w i t h  s t a t i o n a r y  photometer heads f o r  
which t h e  measuring d i s t a n c e  is smaller t h a n  t h e  l i m i t i n g  p h o t o m e t r i c  
d i s t a n c e ,  t h e  measuring d i s t a n c e  can b e  extended by t h e  u s e  of a 
s u f f i c i e n t l y  l a r g e  d e f l e c t i n g  m i r r o r .  The p o l a r i z a t i o n  of t h e  l i g h t  by 
t h e  d e f l e c t i n g  m i r r o r  a s  well as t h e  s p e c t r a l  r e f l e c t a n c e  of t h e  
d e f l e c t i n g  m i r r o r  must be t a k e n  i n t o  account .  

Note 4: 

When t h e  luminous i n t e n s i t y  i s  d e r i v e d  a c c o r d i n g  t o  e q u a t i o n  (4) i t  is 
impor tan t  t o  l i m i t  t h e  i n c i d e n c e  of s t r a y  l i g h t  on t h e  photometer  head 
by means o f  b a f f l e s  between t h e  l i g h t  s o u r c e  and t h e  photometer  head. 

5 

Copyright International Commission on Illumination 
Provided by IHS under license with CIE Licensee=Hong Kong Polytechnic University/9976803100, User=ertert, rtet

Not for Resale, 04/29/2015 23:17:23 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
,
`
`
,
,
,
,
,
,
`
,
,
,
`
`
,
,
,
`
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: CIE 70-1987

http://www.avadocuments.com/doc/cie-70-1987
http://www.avadocuments.com/doc/cie-70-1987


411 p a r t s  o f  t h e  background o f  t h e  l i g h t  s o u r c e  t h a t  a r e  v i s i b l e  f r om 

t h e  measuring a rea  of t h e  photometer  head  s h o u l d  b e  as  black as  p o s s i b l e  
(113. 4s large a d i s t a n c e  a s  p o s s i b l e  s h o u l d  be k e p t  between t h e  l i g h t  
source  and the background ( F i g .  I.). 

BAFFLES 
/ /  \ 

BLACK 
BACKGROUND 

I LIGHT 
SOURCE 

Fig .  1 Reduct ion o f  s t r a y  l i g h t  i n  luminous i n t e n s i t y  measurements 

2.2 LUMINANCE I N T E G R A T I O N  

Luminous i n t e n s i t y  can  be determined by means o f  luminance i n t e g r a -  
t i o n  : 

A l  e m i t t i n g  a r e a  
d A l  element o f  t h e  e m i t t i n g  a r e a  
L k 1 )  luminance o f  t h e  a r e a  element  

cos € 1  ( 5 )  

dA, i n  t h e  d i r e c t i o n  i n  which 
t h e  luminous i n t e n s i t y  is  t o  be determined 
e m i t t i n g  a n g l e  o f  t h e  a r e a  element  dA, between its a r e a  normal 
and t h e  d i r e c t i o n  f o r  which t h e  luminous i n t e n s i t y  i s  t o  be 
determined.  

€ 1  

3, TYPES OF PHOTOMETER HEADS 

Depending on t h e  t h e o r e t i c a l  r e l a t i o n s h i p  used f o r  t h e  d e t e r m i n a t i o n  of 
t h e  luminous i n t e n s i t y  ( e q u a t i o n  ( 4 )  o r  ( 5 ) ) ,  t h e r e  a r e  two t y p e s  o f  photo- 
meter heads  i n  use in goniophotometers .  

3 . 1  PHOTOMETER HEAD FOR MEASURING ILLUMINANCE 

For t h e  d e t e r m i n a t i o n  o f  t h e  luminous i n t e n s i t y  a c c o r d i n g  t o  e q u a t i o n  
( 4 )  a photometer  head fo r  t h e  measurement o f  illuminance m u s t  be employed. 
Such a photometer head m u s t  comply with t h e  f o l l o w i n g  r e q u i r e m e n t s  [ 1,6] : 
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- good f i t  of t h e  r e l a t ive  s p e c t r a l  r e s p o n s i v i t y  t o  t h e  V h )  f u n c t i o n  

- l i n e a r i t y  ( e r r o r  f 3  ) 
- 
- independence from t h e  ambient t e m p e r a t u r e  ( tempera ture  c o e f f i c i e n t  a )  
- a s  small a s o l i d  a n g l e  a s  p o s s i b l e  f o r  t h e  a c c e p t a n c e  a r e a  of t h e  photo- 

( e r r o r  f i  1 

low f a t i g u e  ( e r r o r  f5  1 

meter head a s  seen froin t h e  photometr ic  c e n t r e .  

UGHT 
%URCE 

L 

The terminology f o r  t h e  errors f i  t o  f 5  and a c l a s s i f i c a t i o n  of i l l u m i n a n c e  
meters have been compiled by t h e  C I E  [6]  

~----- ---- ACCEPTANCE AREA 
-,--, - - - - -- OR APERTURE 

(DIAMETER a )  I 

9 r L f 4  

3.2 PHOTOMETER HEAD FOR LUMINANCE I N T E G R A T I O N  

3.2.1 CDNSTRUCTION 

3.2.1.1 Photometer head wi th  lens [U] 

A photometer head f o r  luminance i n t e g r a t i o n  by means o f  a l e n s  
c o n s i s t s  o f  a l e n s  w i t h  a d i a m e t e r  l a r g e r  than  t h e  l i g h t  s o u r c e  and a de- 
t e c t o r  ( i n c l u d i n g  f i l t e r  f o r  V(h )  c o r r e c t i o n )  t h a t  is p o s i t i o n e d  behind a 
diaphragm a t  t h e  f o c a l  p o i n t  o f  t he  l e n s  ( a l s o  c a l l e d  t h e  f i e l d  s t o p )  
(F ig .  2 ) .  

a = 2 a r c  t a n  ( a / î f )  

The measuring f i e l d  a n g l e  a of such a photometer head is 

(6 1 

f f o c a l  l e n g t h  of l e n s  
a d iameter  of measur ing- f ie ld  s t o p  

F i g .  2: Photometer head wi th  lens f o r  luminous i n t e n s i t y  measurements by 
means o f  luminance i n t e g r a t i o n  

The l a r g e s t  diameter  D o f  a l i g h t  s o u r c e  t h a t  can be measured w i t h  a photo- 
meter head f o r  luminance i n t e g r a t i o n  by means o f  a l e n s  is given by 

D d - r 9 a / f  ( 7  1 

D l a r g e s t  p e r m i s s i b l e  e x t e n t  of t h e  l i g h t  source 
d diameter of t h e  l e n s  
r distance between l e n s  and l i g h t  s o u r c e  
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