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1. 3<&(Integrating Sphere
Photometer)

1.0~1.5m, 3% 4AFLL omoliog 3},
Y5+ Non-selective$l Diffusing white

paint(BaSos) & FEEHo] Sith, F YHEEH
F2 YoM 22 FHo] FEAR o] Foix
122 F UEE Ho g 7 R
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A% BALE 23] &g Folu g
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O #¥=EXE(Luminous intensity distribut-
ion) 27¢ A4t

@ =% (Iluminance distribution) &%
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O AzxfA e FAFEE AT 54

@ ZT¥=E(standard lamps)9t ®Hlwsle] #
‘Z(working standards)®] %, 7164

!
ofe 7} ug, vus)

ERdT
HET FEAE AL B BALe 242
B3E I (spectral power distribution) gkl

e} e FA(dE E°] metal halide
lamps) el tiste] ALEETh o] Wi ogk thy
Aske $lslo] ol FhEo] Folxi) ¢

D E4EE(Spectral power distribution)

el

@ #4:(Luminous flux)
A (Radiant flux)
A= (Color)
® 948 H7kx14(Color rendering index)
2%, 3%, 3x S Bl By A&
ARsHE Aol BT UL (dE o w3}, &k,

L

olelel Aol 2lain e wech
@ The task of the photometer laboratory
@ Economy |
@ Time consumption

@ Acceptable measuring uncertainty.

3. FEHE AL B4
(Measurement with an Integrating
Sphere)

3.1 &8 ¥2l(Measuring Principle)

B FE2 BE FEYzoe] vlad] 9fst
o F JFEANN 4L ¢ len, & Hst
of L3} TEYZE H4ET9 LY A2l A
A3 dAjstn F BRCAM Y ke F&e] 24

o2 yolgoin}

T BEAY FA8EE AT, AEFHS(DAS)
< 3l 7NEZA(ZEANE #E photometer
head®t 1 $44X9 ALFFHA =2 FAEH

3.2 T+ O|2(Sphere Theory)

Ulbricht o]l webd Fdof @& A&7
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WEEAGA HZT Bt #89 2e (D)3
2} |
O=Fing - d1—p0 G A e (1)
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Eing : 7 WE-FHA 9] 7H82%
o 1 UIREHS] TALE
AT e ERA

Sphere factor k= 4 (2)¢F #th.

4 @94 A2 k= WE4 (9 elaa
oled gkt e sk diE P 53
b B9 Hlol 94 9] WReln adlEE k
(@402 AT & gAT AEIA(ES B
Y) o2 Zgslojort gu.

olr

Mo

¢ N
k= (3)
Ez’nd’ N
Oy: BTz o] B
Ena v %5 oy THHES

3.3 22 (Spectral Method)

Fd Qo] U3t 583 Ase 2 /R &
o2RE AiE ¢ de £33 SAE(Spectral
radiant flux) @e. ¥sete Aolth

@® 4 (Luminois flux)

@ "1 (Radiant flux)

® F AENA o] diste] FET WA

@ AA(Colour) (3R=| (Tristimulous values),

correlated color temperature)

® 44 (Colour rendering properties) (%

A4 H71(specific (Ri)), Fd Q4 #H7}
4(General (Ra) colour rendering index))

Bl B i EE 43T AxAZ EXE
& 9lth, V()9 @2 T8 Photometer head
= A9e #4E719 Z2¥E Monochromator=
9. aAd 98l Spectral irradiance
Eex, indE ~IAEE Eing diAlel - 339 42
N 48 F Yok

Bgzxior 3 ddg WhALE T}

FgslA
Radiometer head®] 44 #3% Responsivity

e B4 (8)~(10)e g Bde BFE & A JFE FA Ferh mR2Azd 244
& st 2o 299 flux 29 Aolol U A ALT
FEAE AHEE FESH B 8 Y, B
Q= @ N __.E._szd.. ........................ (4) % _tg-/\}é‘\—% 7}‘23 E%%E7]' A}%‘E}O‘]O}:?} é}r/}
E inan E4E B4 &% BAE ded, xe tad
qoza ol % 9ot
Doy =Boyx 1{;‘}; — 3(1/1) C Y g e s (5)

s(A)=Yin/Pesn: T EBAH (Sphere radiometer) 2l spectral responsivity
Vox: 3 AclA 39 Xl g E84135 (output signal)

Yoy 3 Aold EERZ] B

Py BT BREAS

34 47184

%8413 (output signal)



ZAH s B FE& oy olv] <A 4 distribution) SinCE AN 4 9Th

[e]
& gyt Bz o] B3E¥ (Spectral power

C S (Yaxl Yon) V(A) - di .
Dx =Dy - fo . = z . = Km-f ;1(3)‘{ CVQA) - A s (6)
fOSA_N~V(/I)-dA 0

Km=683Im/W Ao 234&-&(luminous efficiency)

non-luminous?! ©H2 %= a4 432l (6)

oA FHEFSE = (relevant relative spectral &% 23 glojopgt @t} o] 3lo] 7153 @
responsivity) 7} V(1) tidle] Algsojol slm, A& B 2Jdle] & ukate Algagith
%% B4 vlasted B AR Fw=Ael  HIYE(Compact) B tidle] 71} 2

A
o

1+ Jde 7P 2 Fdd diste] A4 A

i

Ry

BE FHo] meE oot 3}, AFE Holx 10wolojol dta Z—‘.Jdr(Tubular)
Wxo disjre FY 719 28] ool HEE
3.4 ®E27(Integrating Sphere) CIES =AwAIM e dusta gld. a¥ez
1.0m Zolo A% PF5L sk ok, +

3.4.1 7+ AE(Sphere Diameter) 9] A &L 2m7} Hojof gt

ARTE JA% T Wil 29 AUE £ AETE stray lisht7} AH2RY 72 5o

1
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S
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< —o— Spere paint
&
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o O O ©o O O 0O O O o O o o O
«Q - < ~ o (32} [(e] (o>} o w 2] - < ~
[sp] < <t < Y9} w [Te] w w 0 w P~ P~ ~

Wavelength (nm)

(2 1) The function(p(A)/(1-p(A))])rel of an improved sphere paint with p=0.8
in comparison to a BaSO4- paint with p=0.95
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ofol gt} BUH Aol FLF Eolof Ml
Hojof gt

3.4.2 + =E5(Sphere Paint)

T UiFe ERE F89 deA7n uddy
o2 ¥hAElok 31, Luminescence® HoAME
HETh Sphere factor k(34 (2)& 2d)E
% WAk (spectral reflectance) p(A)7} ©
< BREgo] digixe Audez 22 Wizl
sted ZeiAl Jgy] g o, oF 0.89) wile
=88 Adel=® Axsta gict

(2% 1) BasO4(Barium sulphate coating)

¢

wo 1o HE #m

3 vlad Akl 0.88 71K FRES 48 Y
BhfiRlen, wsteh od S FHago g {8
H st ; frAlell Felsloo}

3.4.3 F¥3}t A=k wid(Arrangement of
Light Source and Screen)
At Ao FYozHE e Ho]

Photometer headel 2 ¢ #(Sphere

opening) CEFE A TEelr] Y2 AxH
ojo} 3, FLE FAATEHE F 74A] HWo]

A

5 3de 7 4 Foln, A ¥
5 o] A&7t HEE Ao}

ol
e
Q.
N
w2l
ol

L: 3¢

H: Asde] gl vz

2
42k

F : photometer headE 98 48AX

(a2 2)

36 #7134

METolN B4S SH

do
e
=5
=
o}
AL



<

L2,
i

2 flow

Sof A7 gAAZ Lo

g Zol7} 11 %

2

2 %o] Photometer headZ%3 ¥3|
ato] 7+ FAlol Ao ap, AlHee B
% Photometer head (2% 2)2%¥ T
A52 ¢k 1/6 Aglell ek (o] + A8
of vlsle] ) el 7Fsd @ Fof
olgle] Photometer head®] Acceptance
area®l A 22g Y] Yt FE3I]

27 slojok g}

ro

Q@ Wao] 73t 3¢ & LEDY Reflector
lamp5<Y %492 Photometer head 717}
oo Light emitting area’} & 9ol
A2 F glon, # Ak FLo 9%
Photometer head®] Direct illumination
= Terh B Agde udgzoln, A

& 549 RhALgo] 7FsE 3 Eolol s,
FY Holdere 7Fsd & Zal Whalgol &

ol
o,

PEREE )

L
S A
F

(a8 3)

© photometer head® 9%

oz

3.4.4 Fo} HzaTdk] EA42 sk(Influences
of Objects
Auxiliary Lamp)

Toll e BE EAE, 48 &

T Fvie 42T 9%

in the Sphere and

AT} P
iAez Od As

Yao| 28 BT BEE 71N Balo WL Sug

-4

F gk Zojok st oA EAS S
AR B7HEQl &4 st 2
@Qil BRE & Ut

-‘E Photometer head® 3+ Opening
A ] Aot stz F WFHel| de] 29

ﬁ
m
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ojo} gt} old BAE 95le] FE & Aol
BRYT ko] o] glojob s, ole F4H

= #AQlo] AHzHS TolEr) Top reflectorized

bulb7b Sl WEFA ARgETH #7HA”] A
Hute gash gov 59, RaYze 3&

3.5 Z=A(Illuminance Meter)

T BEANAN F& EHs] st 7 ¥
A Fel FEo wiHsle IHEEE S8 oF
gk gtk o] EAg 9sle] 2EA7L B8,
Photometer head®l Acceptance areat %%
& A B4 ("ground glass) & $HE0iAof dta
T el & glolol gty AH=-E AA 817
9J8}o}, acceptance areat 2 71§ 7Aoot
a3, AE 252 AXE AoJHE photometer
head?l At&ol CIES ZA|THE 3] Axdr},

Photometer head®l JUlE3-SH=(relative
spectral responsivity)7t V(4) - gl 2318}
A 2EEE Aol Fa3leg & FUEE 2=
Aol Ao AA oEsy] Wi uFHe] Z&A
& AHgsjopst gt

N 57439717} & (Built-in signal attenuator)
25AE Addshs Ao &30, & EFHRZ
2 23ske B9 BAEE gol $HHE Ay
o AHAQ 71EE folaH St=F 1 flux

$Z47)(Spectroradiometer) & AH&sol g}
Radiometer head®l Acceptance area XA
He 259 Photometer headdl] thetd AF

38 AT

9 A 22 Yo mEA] HEoiA ok gt
#& (Data Acqu:smon)

uilt-in gain control
2 ?GHLE}“& FA J‘l —‘?—Ei A4 9o 59 F
It} routine £3< #5lo] IR SHT &
&zke 2¥sleE Axndd. o BEFE 8l
photo-electronic apparature= digital data
Aok B
242 fgk] B% olge] YLAY,
£4A8E S 71S5he ol B4
E&(luminous efficiency)el A &¥& 9
dlod fgsict. Wk A7 ARETE 2
HE FEEHT, EFHA, failure to reach

T3 Z2Eela

outputs

Routine
CEE

the minimum luminous flux)=

AR 9.

3.7 & FFAU=(Luminous Flux Standard
Lamp)

HET FACNA BE 4L SHHE B
3 AR & BEYgno)
TEER, %‘Z_W ZHEIE zh=td e 2
#HE Fopd 4 it

gtk 2R e FYy ZFTHEL o] EAEF
e g2H SR Y s jlon,
HE BFEFO| Aold g JFule] AAE
28, photometer head® Fsle A 54
7)ol kgl digt ES ARI s W
Z235)s B4EF(spectral power distribution)
o] BFo] Fot,

agUzE RE $5 EFoeH A

HE



P ool o2 e WEZE9 EFogT AlR
2l=3

EFEZE gk og IUdie 444 B=
(Commercial lamps)= $=3IA%F, IECTZ

o3t quauﬂg Ergzas= aﬂJ}r’H/\ okAl7 ]
(Reference ballasts) & ¥3sl= FEYWZo|n,
EFHEL] A AlE ]*‘Jt—i*— PTB, NIST,
NML, NPL %o°] 3}\5} HEH
RS Bol ke o

Z7 ZAHoE AL AlBE D gle
A #3A = (Tubular ﬂuorescent lamp),

X (High pressure mercury lamp),

ol M
[H

(Low pressure sodium lamp),
# I (High pressure sodium lamp),
o = #Z(Metal halide lamp), &%
TX A Z (Spectral power distribution lamp);
WA (Incandescent lamp) S°] o, =
2~ ¥ 7] (Reference ballast)<] IEC'TV:IOH/#,]
311%*7?74% THE3} ol BFdd
@ A# gFAZ(Tubular fluorescent lamp)
S IEC std. 60081
@ 1Y F2¥Y=Z(High pressure mercury
lamp) : IEC std. 60188
® A YEFHZ(Low pressure sodium
lamp) : IEC std. 60192
@ 1t JEEIZ(High pressure sodium
lamp) : [EC std. 60662
® vg gelol= WZ(Metal halide lamp) :
IEC std. 61167
EFUEE 32 (Luminous flux) 3% (Lumin-
ous intensity) gk o|¥el= Bl AMEE BF
AWE= BAEF (Spectral power distribution,
380nm~780nm), ¥44AH EAN(Spectral

radiance & irradiance), UV, 941 (Color
rendering) #E°] TLZ 3 FFUZE= EF
o] 2% (Calibration) < $J3te] Hojw #
Zo| tfalld] Ha 579 ool AFeA Mels)
Zlo] IESNAQ] A7gAtgtoln},

rir

3.8 &3 &ldli(Execution of Measurements)

2 &}

® 235E P9 AT AN =0 B
ZATE W) Vg J12a0,

@ 2zYTE 2% Z39e A9 g v
z

g 4
= 349 %%%5‘&7} o%lf?} ?_%]Eﬂilr“ﬁ
T 89 Selectivitydt V(A)&o] g
Photometer head® Spectral fitollxle] 23
AL &3 FExd dgE F4 42 Aotk &

2, vEse Feo] T2 BYT ¥ PEE P



oo L gald T2 cavity(BAF 22)E AHEE 3.9.1 HET 280 gfel] gk 2A(Correction
= Ao) 753l for the Influence of the Sphere Paint)

dE50], HPEMel E FUL SAsont @ T =89 93l oplHe 2FE BAE kE
e 29 exE o 24TE 248w T F=A  AAY F Aok

2 Augt} o
@ PL7} ‘&7'85]‘?& 7o AL 23n 7o YR D= D rmoas K covererresirnemonneiniss (8)
exyl £xAZ 25T 2% w7 7oHt
7} %Eﬂl/\i/] e AAY 71E3 O meas - illuminant type 7% F99 =3
d 35
3.9 A&t 88 (Testing and Correction) k : illuminant type 71 Fdel tigt 2A&
- jomsm\f DS v -a ] [osivio a0 "

[T 80 v - aa Sy T2y v - d

H

CERYE e 2 EX SAN) : 3& g5Yze] B4 BY
p( A) T E89 B Wil V(A) : B3 ¥)A1 2% (Spectral luminous efficiency)

3.9.0 WAz =48 o3k ¥A(Corrections WS 42 FAE F loH, Pz FA
for Measuring Incandescent Lamps) ol o&3ch BE 59 -5%75@ FEL Omeass
T £8o B33ty uhalgo] gk g BF o 2

we 24E 4
e ugss A%d FRE FPYPIA FE
o ohle Fuo 2g0] 9o Dol 4 AE 0 = Opss -k e (11)
e B8 V(B 7R Z=AT 239 AFE
Slojolet ala, AZFA AL FLEA £ 0 uEsy 3
ofo} gk, et factor k(U)7} Do A% VAN 242 B&0

ko EAE
K(U) = Orneas (U/I(U) o (10)
o}7]9]4

Dreas(U) - A UollA 289 B
(D) A% Ul BE (U IO

48

L(12)

S4% Ush S9dele 7 229 #39

40 A2



AZ(blue to red ratio)9 H
(ratio temperature) Tre &3] 25l €7§

F ot agln, AL gFE g2 427}
non-halogen MEEZ Hlmale] A@E o 8

o

3.9.3 335 4< A3t ¥ (Correction for
Measuring Fluorescent Lamps)
T =59 B3eE wiAlge] Jg digh 24
45 S 9 o" zyslA 8=

o]
ps

¥ rlo

Hluminant type N$I %< #FFH2E(fluorescent
luminous flux standard lamp)7} 8359 %
&% E4st=d AHEYE llluminant type Z
Ql &5 5’?‘# A % 3 4
g Az Fu(xx) SF(RUE &)= F

a7 B S (correction factor)® wAE 4+

=
-r“jé,]i’;

w%

-r"

3.9.4 A7+ e %ol digt Aj&(Test for Stability

with Time)

L

T FEAY Azl M2 EEE thEel 9st
o JEFE + ik
O F =5°] 2% A (Spectral reflectance)
o] A|zbo]| uh2 W3}
@ A& AHeke Bote] Wt
® UV-34 (=a) 3 Ax 28l o5k His}
@ T =59 #34 ke p(1)9 &% 9
4
® Photometer head?] 3|2
® Photometer headd] &% 2|&4
@ A7 39 54739 At &4
T BTAY A7) BE HEe oF Bt
aglm a oY EAES dg A

7 BEfze HARE 4 gl

LA O
&S

3.10 2% #2l(Error Sources)

T BEAE sl 3458 233 d3e oS
o Aol d¥Fe e F A
@ #&% E=(Luminous flux standard)¥® =%
H FYe] EFE¥(Spectral distribution)
o] Aol
@ F&EFI 549 B E BEEX
9] zjo]
® B&ETH 549 B9 A4 (dimensions)
g F549] Aol
@ T JFEe] AR Aol (s, ALHRA F
et 7 ulFHEe TS £E(%)
g3k wFof Wgt}
ARSIl &2 dole FEEEAY Warme
FAANZN] et} F R FZE AFe Ao
AuE glom, wabgE egog HE 4 jlo
22 A5 o3t gido] dasitt xe, WA



o e HE 9
an.

Zah7 B ol% WMol

3.11 + &xA<2l §4(Characterization of
Sphere Photometers)
T BEAY 54¢& Jehlisd a3 dolE
© oot 2t
O T+ 3%
@ AHeta Bzl 93 44
@ BZYZ(type, nominal voltage etc.)ol
i3k glolg
@ F =89 3T (p(1)/(1-p( 1))
© AHE 2549 HolH
® A= AS5H IANFAC g3 FEE

@ &% 7Fs3 H2GE5(Ee) )0l gt dolg
71e}
4, gurdel 427 (General

Measuring Condition)

4.1 SAx7(Operating Condition)

EE Hze 2o gouA & ,
CIE, IESNA¥ 19} =7} BFETAA ded =
Aol w2t 25Ea 54 RE gy 53

XL

z Ae AL, A Tt A

A delA e HRelA € @2 Zae) v
2% F Sve A )

IFE FEY F2 st & &4 v #
5 Adle g5t AA G Wolopyt m2

42 2718

E7tget A gELS 24 Hr1E negoltt gt
Calibratione - ZA Aoz " TFH v

o ol AH Ee MHFoR 4E PZy

=3 ARG AHEsle] FElojolt & Aolt}

=4

4.2 =3Ageing)

#Zol ZF Parameters
Varying degrees® HHEEH), o
Pxol Zyld FHtEZ SHwEAY F
HEE 47] Y5t AZE Lﬁw 2 Fart %C‘r.
w3kl A|&7)7h
FrAdA e P %‘E—%] fﬁo}"q HAIH
o} git}.

4.3 Burning Position

349 F49AE 449 [ECHne =7} ¥
A

T4, e AZAR] dyalel Al Ao ulgjol
7 & Zlo]i, Burning positiong &% H3A

oM Agsofokt gt

4.4 =2 2= (Ambient Temperature)

oft M4 2 o
2
l’ { i
i
&
i
2
o
AR
o}
ol

P o e
2 o] i E3Tolojof gt} g}
eEdq S4Ye 1 LEE BAsol @

LI
s

£ o

LEE Fojx 0.1C9 &g 7R £EA4=



2l

Sgslolof st &= YL FdH A9 2

5 AA7)9 Fde 2HHE Fe2 4
© Fde] HoeHARY Wk dojok
gt F FEAd distd &% A7l + EHH
22RE 20cmiE TAEL 1/37:49] Agldl 9
Asfol gt} wek 2EgA7le EAHirradiation)
28e 235 WAl (radiation source)7HA]
A E|ofo} gt}

4.5 Fs1 24 (Vibration and Shock)

29X8 AL 0 BxE 2% 9slo] 10m/s
(4-3000Hz) = ZHLE 71557 golof 817
U 9x dsE 30mm4Hz7BA) & 2FsME
PAT} ol st Wzl FE3] FHEA
A5 4 3

4.6 oF¥Z=7|(Stabilization Period)

do] el FAEA
1% Aol gk

. 00 L
Uehix) @ene eE Aoe 138 4 g,
Note : ol #L& ozt A5 =

4.7 M7|% X (Electrical Measurements)
4.7.1 24 844 (Measurement Uncertainty)

240 A7 WFEe] ZAoMY QFo
ol FrAe Agel 5 dE2A e
. AR AGDC =E AC)d diste] Wy
Z7 g Hﬁ@_’“—"— 0.1%% z38IMe <k
o 2R WAEY Aol AC AF} Aol
o ek ﬁﬂ’é"*f_ 0.2%°1tt.

Note : &5l diele] MY 1%9 23+
FollA ok 4%9 HAE DYA T2,
FollAel FU A= FolA
8%2 WANZT wed EHsE
TFEESE, AR, d™H)o] dFA A

Slojolgt gt}

rL_

= dﬁ ol

R 40 L o

4.7.2 A¥ 7ok A5 W (Power Type and
Operating Mode)

EE AC Bt DCE 9 ¥ £48 +
g, dukst ACY disted [71d &4 gx
Prto] ohel FYx SHFH(JE EH AF,
&, A% A Be dFe W] g du)

A7NE SRR BEESg e &Nl ¥
W&o 7HsE ¥ e AVR & UPSE
THAE Aok & Zlojtt,

¥

_._4

¥o
e

KW

2
e,
OH
ON

4.7.3 w4 (Wiring)

A7, 71, A7l F71Fe A7 FE
ok dtx Fasiriy o] o] njAA Y=
& ardEojof gt} geF o FrExo] Az
Solv MY ZAAsi=E eFdv SHshe
WEZZE|(&7) 9] AFgo] Az o]o} gt

Note : —Jéo}t A %ﬂi T 409k H&st



AoM ARAoZ AxAYG ZHE AT
271 5olth.

l

474 ANA 24
Electrical measurements)

Asl(Execution of the

A=A ;40174] = AEAE AlLsle 248
o, A4A £ AEA] AEE=(path) & FL
7 ARA (e ;ﬁ“rr a2) Alolel] dZsopt st

<d ZA AAe SHAF(HE) 7 sef=ofopgt
&t} (see also instructions in the applicable
IEC recommendations). 329 &35%L 4
ol FgFe vd FE ok 53, & Eud
AMEE #E(Low pressure sodium vapour
lamp)olAl txd Fagrt dAdTH a2¥
Aolth, kg HALFe dAR SH AT FTF
<= "E F o

4.7.5 &4 32 (Measuring Circuit)

wbdAsre] ALos [EC #x B 71 ¥F
TEol Hgsle S35 o U =g F
gt

4.8 °+47|(Ballasts)

PAfze] digh $4-2& P2yl Asddalel A
v‘/‘r ZAS] disiA 131015174 %= 3 Reference
Fg71eh A ¢
7I(AE ER F717 dg SHE st
7} ARETE AL e 718X 7

44 A7EY

HEoixjof & For}. wlef ©E

Esfjobtt & Zolt}

4.9 32 H2(Supply Voltage)

W 2o gt F2 A71EH FU=r ¢
g2 olf2 7H94 DC TE8A= d9Hn, 3
A5l did E¥2 dukdoE AC IEFAE
A=z Aot

Ageingshe B¢ FEAEE 0.5% o= <t
Belojoptt st AA SHskeE Fdele 0.1%

olf, zglzm ¥WI%59| Calibrationdl tieixe
FEFol7] d&el 0.02% ook gt Eg
e 77 BAE Ae2RE Holok 0.1%
o] 2AE 383t

aga AC FEAYe £ 1z29 Content®

3%E ZIsME ET =L Hed] gl

A9¢ 7 29T A%S AT AAFFL
223 ZdEA A (Reactive power)o] T

HEE AdEojo}k g}

% 3123% Content® 7123 (fundamental) &
100%2 st AE4d zzd HES HEX
(root-mean-square summation)® &€},

Note : o]AL& Fa€ol 7] dsdxel vjm

0] 3 Yo AE A2 9
o

3t
the A vehas :zaﬁ 0] 2E



XHASIEIR(Guide to Optical Units)

1. &2 32} ot2(Photometric quantities and units)

= =
asEd] 030?37} 24 ¢ A F A
% £ Quar.ltity of Light Qv | lumen.second=talbot Im.s=talbot
Luminous energy
% ¥ X | Luminous density Uy | lumen.second/m’ Im.s=m’
& < | Luminous flux O, | lumen Im
%33 & & | Luminous efficacy K | lumen/watt Im W
&A% | Luminous emittance | My | lumen/m” Im m™
, candela/m” cd/m*
3] = Lu@lnanoe Ly candela/ 7 ft*=footlambert | cd/x ft?=fL
(brightness) candela/ 7 cm®=lambert cd/ mem®=L
% % | Luminous intensity Iy candela cd(Im sr-1)
Z % | Mluminance Ey tumen/m"=lux tm/m’ =1
lumen/ft*=footcandle Im/ft?=fc
2. ZA4zknt ch9l(Radiometric quantities and units)
= =
izid] 4957 ar 5 .
WAlUA] | Radiant energy joule=watt-second J=W, s
WAl W% | Radiant energy density joule/m’ J/m’
AL & Radiant flux (power) . P | watts=joule/second W=J/s
AL BT | Radiant emittance watts/m” W/m*
HAL 8% | Radiance watts/m”. steradian W/m” st
Al 2% | Radiant intensity watts/steradian W/sr
WAL 2% | Irradiance watts/m” W/m’

= I 45



Wavelength (nm) CIE Photopic Luminous Photopic Lumen/Watt
Efficiency Coefficient Conversion Factor
390 0.0001 0.13
400 0.0004 0.27
410 0.0012 0.82
420 0.0040 2.73
430 0.0116 7.91
440 0.0230 15.7
450 0.0380 25.9
460 0.0600 40.9
470 0.0910 62.1
480 0.1390 94.8
490 0.2080 142.0
500 0.3230 220.0
510 0.5030 343.0
520 0.7100 484 .0
530 0.8620 588.0
540 0.9540 650.0
550 0.9950 679.0
555 1.0000 683.0
560 0.9950 679.0
570 0.9520 649.0
580 0.8700 593.0
590 0.7570 516.0
600 0.6310 430.0
610 0.5030 343.0
620 0.3810 260.0
630 0.2650 181.0
640 : 0.1750 119.0
650 0.1070 73.0
660 0.0610 41.4
670 0.0170 11.6
680 0.0320 21.8
690 0.0082 5.59
700 0.0041 2.78
710 0.0021 1.43
720 0.0010 0.716
730 0.0005 0.355
740 0.0003 0.170
750 0.0001 0.820

" (1) lcandela : 540x 1012(Hz) (=555nm) 9 ©43& WEsle o disled 1/683(W/sr)l BAAEE 7HAe
kol B,

(2) lumen : 1{cd)d Z=E 7IRE A3 93] 1sn) g Fdste 3%

(3) Color : ZAZEYAS(CIE) MEFE(Chromaticity diagram)
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