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???????????? ?

The r?di?nce f?ctor depends on the conditions of me?surement?  p?rticul?rl?  the spectr?l ?nd geometric 
ch?r?cteristics of the instrument used.  The diffuse r?di?nce f?ctor ?s de?ined b?  this Intern?tion?l 
St?nd?rd is  determined using instruments h?ving the ch?r?cteristics given in Anne?  A ?nd c?libr?ted 
?ccording to the procedure speci?ied in Anne?  B .

The diffuse r?di?nce f?ctor is  the sum of the re?lected r?di?nce f?ctor ?nd the luminescent r?di?nce 
f?ctor?  ?nd the luminescent r?di?nce f?ctor of ? luminescent (?luorescent)  ob?ect is  dependent on the 
spectr?l power distribution of the illumin?tion.  If ?de?u?tel?  ?ccur?te me?surements ?re to be c?rried 
out on ?luorescent ob?ects ?  the ??-content of the instrument illumin?tion must therefore be ?d?usted 
to produce the s?me ?mount of ?luorescence for ? ?luorescent reference st?nd?rd ?s the selected CIE 
illumin?nt.  The prep?r?tion of ?luorescent reference st?nd?rds to en?ble this ?d?ustment to be m?de 
is  described in Anne?  C .  The use of these ?luorescent reference st?nd?rds is  described in det?il  in the 
Intern?tion?l St?nd?rds describing the me?surement of the properties of the m?teri?ls cont?ining 
?luorescent whitening ?gents.

The spectr?l diffuse r?di?nce f?ctor or the weighted diffuse r?di?nce f?ctor ?pplic?ble to one or sever?l 
speci?ied w?velength b?nds is  often used to ch?r?cteri?e the properties of pulp?  p?per ?nd bo?rd.  
E??mples of diffuse r?di?nce f?ctors ?ssoci?ted with speci?ied w?velength b?nds ?re the ISO brightness 
(diffuse blue r?di?nce f?ctor)  ?nd the lumin?nce f?ctor.

The diffuse r?di?nce f?ctor or diffuse re?lect?nce f?ctor is  ?lso used ?s the b?sis for c?lcul?ting 
optic?l properties ?  such ?s op?cit??  colour?  whiteness ?nd the ?ubel??-Mun? sc?ttering ?nd ?bsorption 
coef?icients.  These v?rious properties ?re described in det?il in speci?ic Intern?tion?l St?nd?rds ?  ?nd for 
?ll  of these?  ISO 2469 is  the prim?r?  norm?tive reference.
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1 Scope

This Intern?tion?l St?nd?rd describes the gener?l procedure for me?suring the diffuse r?di?nce f?ctor of 
?ll t?pes of pulp?  p?per ?nd bo?rd.  More p?rticul?rl??  it speci?ies  in det?il in Anne?  A the ch?r?cteristics  
of the e?uipment to be used for such me?surements ?  ?nd in Anne?  B  the procedures to be used for 
c?libr?ting th?t e?uipment.

This Intern?tion?l St?nd?rd m??  be used to me?sure the diffuse r?di?nce f?ctors ?nd rel?ted properties 
of m?teri?ls cont?ining ?luorescent whitening ?gents ?  provided th?t the ??-content of the instrument 
illumin?tion h?s been ?d?usted to give the s?me level of ?luorescence ?s ? ?luorescent reference st?nd?rd 
for ? selected CIE illumin?nt?  in ?ccord?nce with the speci?ic Intern?tion?l St?nd?rd describing the 
me?surement of the propert? in ?uestion.

This Intern?tion?l St?nd?rd describes in Anne?  C  the prep?r?tion of ?luorescent reference st?nd?rds ?  
?lthough the procedures for using these st?nd?rds ?re not included?  since their use is  described in 
det?il in the speci?ic Intern?tion?l St?nd?rds describing the me?surement of the properties of m?teri?ls 
cont?ining ?luorescent whitening ?gents.

2  Normative references

The following documents ?  in whole or in p?rt?  ?re norm?tivel?  referenced in this document ?nd ?re 
indispens?ble for its  ?pplic?tion.  ?or d?ted references ?  onl? the edition cited ?pplies.  ?or und?ted 
references ?  the l?test edition of the referenced document (including ?n? ?mendments)  ?pplies.

ISO 4094?  Paper,  board and pulps — International calibration of testing apparatus — Nomination and 
acceptance of standardizing and authorized laboratories

ASTM E308-06 ?  Standard Practice for Computing the Colors of Objects by Using the CIE System

3  Terms and de?initions

?or the purposes of this document?  the following terms ?nd de?initions ?ppl?.

?OTE It is  intended th?t these terms ?nd de?initions ?nd their s?mbols be included in ISO/T? 10688 ?  in 
order to h?ve ? single ?nd common reference document for Intern?tion?l St?nd?rds for me?surement of optic?l 
properties of p?per?  bo?rd ?nd pulps.

3.1
radiance factor
?
r?tio of the r?di?nce of ? surf?ce element of ? bod?  in the direction delimited b? ? given cone with its  ?pe?  
?t the surf?ce element to th?t of the perfect re?lecting diffuser under the s?me conditions of illumin?tion

?ote 1  to entr?:  ?or luminescent (?luorescent)  m?teri?ls ?  the tot?l r?di?nce f?ctor?  ??  is  the sum of two portions ?  
the re?lected r?di?nce f?ctor?  ?S ?  ?nd the luminescent r?di?nce f?ctor?  ?L ?  so th?t

         ? =  ?S  +  ?L

?or non-?luorescent m?teri?ls ?  the re?lected r?di?nce f?ctor?  ?S ?  is  numeric?ll?  e?u?l to the re?lect?nce f?ctor?  R .
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3.2
diffuse radiance factor
R
r?tio of the r?di?tion re?lected ?nd emitted from ? bod?  to  th?t re?lected from the perfect re?lecting 
diffuser under the s?me conditions of diffuse illumin?tion ?nd norm?l detection

?ote 1  to entr?:  The r?tio is  often e?pressed ?s ? percent?ge.

?ote 2  to entr?:  This  Intern?tion?l St?nd?rd prescribes diffuse il lumin?tion ?nd norm?l detection in ?n instrument 
constructed ?nd c?libr?ted in ?ccord?nce with the provisions of this  st?nd?rd.  The term ?diffuse r?di?nce f?ctor?  
is  used here both for bidirection?l ?nd sphere geometries.

3.3
intrinsic diffuse radiance factor
R?
diffuse r?di?nce f?ctor of ? l??er or p?d of m?teri?l thic? enough to be op??ue?  i .e.  such th?t incre?sing 
the thic?ness of the p?d b?  doubling the number of sheets results in no ch?nge in the me?sured r?di?nce 
f?ctor

?ote 1  to entr?:  The r?di?nce f?ctor of ? single non-op??ue sheet is  dependent on the b?c?ground ?nd is  not ? 
m?teri?l propert?.

3.4
re?lectance factor
r?tio of the r?di?tion re?lected b?  ? surf?ce element of ? bod?  in the direction delimited b?  ? given cone 
with its  ?pe?  ?t the surf?ce element to th?t re?lected b?  the perfect re?lecting diffuser under the s?me 
conditions of illumin?tion

?ote 1  to entr?:  The r?tio is  often e?pressed ?s ? percent?ge.

?ote 2  to entr?:  This term m??  be used onl?  when it is  ?nown th?t the test m?teri?l e?hibits no luminescence 
(?luorescence) .

3.5
diffuse re?lectance factor
R
r?tio of the re?lection from ? bod?  to  th?t from the perfect re?lecting diffuser under the s?me conditions 
of diffuse illumin?tion ?nd norm?l detection

?ote 1  to entr?:  The r?tio is  often e?pressed ?s ? percent?ge.

?ote 2  to entr?:  This Intern?tion?l St?nd?rd speci?ies diffuse illumin?tion ?nd norm?l detection in ?n instrument 
constructed ?nd c?libr?ted in ?ccord?nce with the provisions of this  st?nd?rd.

3.6
intrinsic diffuse re?lectance factor
R?
diffuse re?lect?nce f?ctor of ? l??er or p?d of m?teri?l thic? enough to be op??ue?  i .e.  such th?t incre?sing 
the thic?ness of the p?d b? doubling the number of sheets results in no ch?nge in the me?sured 
re?lect?nce f?ctor

?ote 1  to entr?:  The re?lect?nce f?ctor of ? single non-op??ue sheet is  dependent on the b?c?ground ?nd is  not ? 
m?teri?l propert?.

3.7
international reference standard of level 1
IR1
perfect re?lecting diffuser (see CIE public?tion 17.4?  ?o 84? .04.?4) ?  ide?l spectr?ll?  uniform isotropic 
L?mberti?n diffuser with ? re?lect?nce e?u?l to 1  ?t ?ll w?velengths

?ote 1  to entr?:  ?e?lect?nce is  de?ined ?s the r?tio of the re?lected to the incident r?di?tion?  see Anne?  E .
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3.8
international reference standard of level 2
IR2
st?nd?rd whose r?di?nce (re?lect?nce)  f?ctors h?ve been determined b?  ? st?nd?rdi?ing l?bor?tor?  in 
rel?tion to the I?1  ?s de?ined b?  ISO 4094

?ote 1  to entr?:  This Intern?tion?l St?nd?rd refers to two t?pes of I?2:

A non-?luorescent I?2  whose spectr?l re?lect?nce f?ctors h?ve been determined b? ? st?nd?rdi?ing l?bor?tor?  in 
rel?tion to  the I?1.  A non-?luorescent I?2  is  used to c?libr?te the photometric sc?le of ?n ?uthori?ed l?bor?tor??s 
reference instrument.

A white ?luorescent I?2  whose spectr?l r?di?nce f?ctors corresponding to ? speci?ied CIE illumin?nt h?ve 
been determined b?  ? st?nd?rdi?ing l?bor?tor?.  A ?luorescent I?2  st?nd?rd is  used to ?d?ust the ?? level of ?n 
?uthori?ed l?bor?tor??s reference instrument.

3.9
international reference standard of level 3
IR3
reference standard
st?nd?rd whose r?di?nce f?ctors h?ve been determined b?  ?n ?uthori?ed l?bor?tor?  in rel?tion to ?n 
I?2 ?  ?s  de?ined b?  ISO 4094

?ote 1  to entr?:  This Intern?tion?l St?nd?rd refers to two t?pes of I?3:

A non-?luorescent I?3  whose spectr?l re?lect?nce f?ctors h?ve been determined b?  ?n ?uthori?ed l?bor?tor?  
in rel?tion to the I?2 .  A non-?luorescent I?3  is  used to c?libr?te the photometric sc?le of ? testing l?bor?tor??s 
reference instrument.

A white ?luorescent I?3  whose c?libr?tion v?lues h?ve been determined b?  ?n ?uthori?ed l?bor?tor? in rel?tion 
to the I?2 .  A testing l?bor?tor?  uses ? ?luorescent I?3  to ?d?ust the rel?tive ?mount of ??  r?di?tion incident on 
the s?mple to ? speci?ied level.

3.10
working standard
ph?sic?l st?nd?rd whose r?di?nce (re?lect?nce)  f?ctors h?ve been determined b?  c?libr?tion with ? 
suit?ble intern?tion?l reference st?nd?rd (I?3)  for subse?uent use on ? single instrument th?t conforms 
to this Intern?tion?l St?nd?rd

3.11
primary working standard
wor?ing st?nd?rd which is  used routinel?  to  v?lid?te ?nd c?libr?te ? given me?suring instrument for its  
intended use

?ote 1  to entr?:  The c?libr?ted r?di?nce (re?lect?nce)  f?ctors of the prim?r?  wor?ing st?nd?rd m??  not be 
tr?nsferred to ? different instrument?  even of the s?me t?pe (see 3 .10) .  ?owever?  it is  possible to use ? prim?r?  
wor?ing st?nd?rd for v?lid?tion purposes onl?  on instruments of the s?me t?pe.

3.12
control plate
second?r?  wor?ing st?nd?rd which is  used on ?n infre?uent b?sis to  monitor ?nd v?lid?te the 
perform?nce of ? given prim?r?  wor?ing st?nd?rd

?ote 1  to entr?:  ?hen one or more control pl?tes give ?nom?lous results on ? given instrument?  it m??  be necess?r? 
to  re-c?libr?te the prim?r?  wor?ing st?nd?rd used with th?t instrument with ?n ?ppropri?te intern?tion?l 
reference st?nd?rd (I?3) .
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