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HRER LIRS Al

theory and method of light sources fo Hiumnmon)

(Measuremen

T BEAY SRR ARAL= 1F(Sphere
type) ooz ol glom J—P—'—_rL(Integratlng
Sphere Photometer)®] Z15-2- 9] Z719t %
of we} them b8 30cm, AFsARE- ﬁ"rL
+ 60cm, YerEE HEH Y FYE FPgs
+ 1.0~1.5m, HDHAHHZ 2 Pz 8.2 omo|
4 o &2sto 23S . + Yiol= Non-
selective$! Diffusing white paint(BaSo4)Z ¥ &
ojglom T+ YHEHO| F2 Joofi 2& FHo]
FeAR o|FAAEE AW FE 4 QIS H o] §)
o

T el AAE Abddhscreen) FH O 2 HEH
T o] AP AR BARS W2] Y=g 57| 913
o|t}, 181 Photometer head: &3 H7}
(Spectral evaluation (color filters)r <] —E%—E&
(dispersion)(&, A} gratings $5te] dloj i
e ]9}”11 Tt

Tk d9 A YA %7 (Directional
evaluation(Diffusing windows, Lenses,
Apertures)) 5 $Jgh A 3fal glom, Hlof
g A2V YRS 2713 o HghA|
7= Aol

1% & LED(Light Emitting Diode)?] HEA]
& ZAste AEoly, (I¥ 29 W, I3
3 HID(High Intensity Discharge)#25-9] 3574
& EA8 k= At Aot

<Jg 1
LEDSAMR M2

OF=EZLD)EHE Akt

@ Z=E2E[luminance distribution) Z5-E Akt

® Photometricol\ #3=7go] ot A2+
Photometers AMESHEA

@ Box photometers ARS8 74

® ZZ(Mluminance), 3= (Luminous intensity)
T= 3= Cuminance)E 187 AR &4 £
Hx2 Ry 3P0 FHL P54 7] ol
o}, E50] F& AL WA Ysto] giRE
o] zk =7te] A4 W AIE7|EE A ARSI 9l
o, FEEA ) g2 A (Color)ot EFEE
(Spectral power distribution)?] 35t £4-2 o]
Hhof weta Thgold 4= Qi

T HEA S AR S vt A

O AzGA A ] FHFEE A% =4
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@ B3I (standard lamps)@} B3t W (working
standards)®] 7, 7|5}8HA moko & Q15 0. 7.9] Tﬂ— B4 o 3. E=ETE ANSETHES
W= FYIO| FagRare} ] Haz o] 2jo]

@ Azboll wet Weks 34S Zhe BACREYE Ay 3-1 5% Eel
5ol &4 0] -2 P HEATLOLO) w]siof o] T FEA A

@ AR T2 )

BN
o2t
A
ox
{fha}

on] 24 Sisle] Bk} BRYTL 4R 5

sk Apzbof A3 AXHIL F EHMY 2Eb kY] 24
e P41} 57170 402 e AU 717

H|§0] 240 Wmol Er|1o] Pr Hyz} Amo]

Bol B 4 glow], BEAZ Y4 =

3} 275 o] U B YEHEL, wﬂe o

chel 0] Sk L h EAL ¢1919] FolA] TFHRA]

o A7) TANS Uetick 327012

L
I_& 1o
otd
["E m.l)]t
L )

T 4457414 %L*t@_& AR, ARFEDASE 8l 7158
Z)(Z%A)E 24 photometer head2t 1 "24 242)0] AYTEA
A& F/dE,

rlo
g

N
A
rr

AL FEAS LGS B BALo 240 HyHy Ulbricht o}i2e]| wfebA] Z o] 3F-e- AR ol A 7H
(spectral power distribution) ¥3¥o]| Tt Hah= FU(¢E =0 A2 Enat HE A2 (0 2t
metal halide lamps)of Hs}o] ARG-E}, o WHio] offh thz A
ARE S8 o 9] ghEo) Foixint, 6 =En- | P-A : 1)

© FFE-E(Spectral power distribution) o Eind © 5% YRE A O] 7R R 5

@ *F<(Luminous fhux) co P UHIEHO VAR

® Ho“\}——‘%RadJant flux) AR HHA

@ A (Color)

® AN H7EX]4{CRI, color rendering index) Sphere factor k+= A]2)2+ 24t}

J—E B, HE E4S Foto] FHUY FEE AAsk= Aol k=104 @

SRS B0 =3}, %, 94 F)el 1’41@ Sk 24st
ttﬂ AAE @@EJE} HE o)A *H'HX“’ o] Fejj= o A|@0l|A AAR k= W AO)el sk o}&A ke th=
Zck, o] Wi gk 21y Aa|oflA FgsiIe] g 24 914 o}, SfLfobd - téxé?f}%%oi Hlo] 91| g7 wjiZolct,
ARE 4= 9let JHEZ ki= Q402 AR = §IARE 7133905 2

FEs ZA0l AR WP o8 7hs et vk Aol o o Axsjojolut iy, (18 3} (17 4)+= 24 A

ShH, Adu|up AR of] AR P2 ol o] Alsol] SJafiAf 1 Rk GAYol| wh2 o] Hiatel Zj o] whE 7o) HWIARE Vi 1o
< et o}

(D The task of the photometer laboratory k=g ©

@ Economy

(3 Time consumption QN I HSHIEO B

@ Acceptable measuring uncertainty. - Eind, N & ON 9 IHIRE
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HRECR | Al

(Measurernent theory and mathad of light sources for Hiumt ation)

SHE (b)

bl 84 @~100) Slet He] B2 o
AU}
o =on - E]f":fv @

Light Reflector [ jght
uuuuuuuuuuuu

<8 3> S0 (= 22| HiAt

NS
FRONT
SURFACE
AR AIR e AR
GLASS vy GLASS iy GLASS e

AR REAR SURFACE

<& 4> THEOH (= &2 HiAL

5 w27 gor
HE AN 4= 9= B WA Spectral radiant

O 33(Luminous flux)

@ WA (Radiant fhux)

@3 WESTA ol ot fash Al

@ AA(Color), [3A=A](Tristimulous values),
CCTl

® 4A4(Colour rendering properties) [E4
A B7k(specific R, B4 B7General
CRD)J

E/'xo;‘l

£

FY B A AET PrAR 24 5
Atk VOS] 28-S 8= Photometer head= 24
St H=7)19F A¢s Monochromator® 234t
1A oJgte] Spectral irradiance Eerind = 78
Z Find T4l 29 3k 2799 4= Qlk,

Bgagon 7 vvel AR g
Radiometer head®] At v‘:r'J*Responsmty]_ A
o] ofeks 3] e, EeEamo} 247 F9lo)
flux H-322] Zfolof| T3t G AR FLAE A
B3 FESA o] At oF FYUsH, £ WASS
7H FEHZTE AR ofopt Bk,

275 3910) 35 BA: Ol s 122 412
2 dojd 4= 9l

Yox _ 1
Y S Yix (

@

Ox=0n -

SA=YiN, /e N | 7+ EA(Sphere radiometer)

9 spectral responsivity

Yix 2 o4 el Xof gisk 2gkis
(output signal)

VAN : Bl A] EH IO it 284
(output signal)

Qe N : YO PR

SR e FYY FS Oxeov YERl S 0

Ne EEY L Ol BAE I (Spectral power

distribution) S, N2 A8 4= 3T
[ S (Bxny VA dh_ Ko 7 BF V)l e @

@X:%\/
78 v)-dh 5

Km=683 Im/W o 23 &S (luminous
efficiency)

non-luminous$! th2 oo dajA A4 (

of| A} A3 (relevant relative spectral
responsivity)7F VT4l AMg-S|ofof aar, g8t
2 ol v]asto] By AR FreA o] e
o] alz{jojo} 3tk

3427
3417 XIE
AR el 7 o] SRR AS £ S
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At Q=7 = o] tiste] &Sk A EL- 7k Qlojokd
. 016471] 314 7hg et 2 A2 Felof oJslof the i
A7}

HHE (Compact) 2ol thsle] 717 & - 2152 Holw 108)
ojofoF 5kl 2K Tubular) Y=ol ciefAi= 34 719 284 o4

]
o] H=F CIES FAITZolAh= Bastar Qrk 131—5 LOm
2ojo] A7 YA5L 2SI ol 72 AL o7} Eolor
o}
B stray light7F QR 2HE L& S0z 4= 9= s
oJZo} 8, Photometer headS A215}7] 2151 %7} Opening
o Al Eojof girt, Eat, FUT} AL FU3H o)of wj|Ejojof
gt

rSL'

H2 7 ER

 WH-9] =8 (Sphere Painthi= %5-58] ARHA|7] 1L wjAdgd 2] o
2 dhrtslol sb, LuminescenceS Eoﬂfﬂt ok} Sphere
factor k (744 ()5 E )= A B (spectral reflectance) p
W7H B w2 WhAREl thajils Ao R 22 Halo| <jslo]
7oA G| wiizol, oF 0.89) WIS 7h= TR E Aldsle
i -—rE].J_ﬁ]-:ﬂ O]E}

(1% 5)+= BasO4(Barium sulphate coating)¥} v w5 HFARS
°] 0.8& 7K EZR9| o E Yehfglon we3lo} 0 dg
FrO 2 [{A|5}7] 9fsto] prATHY wistel HAG Ao 2=
ofstofof gitt,

1

*“...” R & LR ™
09 ¢+
=
s 084
c
8
o 074 S —
E —e— Spere paint
Qo ni
v 06T = i BaS0a

0571 ©

0.4 i I 1 1 } } 1 I ! } 1 Il

Wavelength (nm)

<& 5> The functionle (3/(1-0 (Mrel of an improved sphere
paintwitho = 0.8in comparison to a BaS04 — paintwith o ~0.95.

3-4-3 EHat Xfmate| s
awjuke AR o] FY o2 HE L2 Yol Photometer
head®l] 218 9] £(Sphere opening) S Z 58 2|3 =254
UEE A2|Eojof 8l FeE 314 AFl=dlE F 71X W]
Ak
O Hg FYE F F4o lto]ml Z[atof| bl AT l
a7} QEE AeFeitt, os A3 Faga e o)y
Y2 71 %ol Photometer head Sk dR|sRe] - F4lof HX]
dfjoF &b, Apmeke 25 Photometer head (1% 6) 02K E] 4
A5 ¢k 1/6 A=)l it (o] 7+ A8l Hlsto] Zrhd) 1
2|2l 7hs8tk 3 Fof 98l Photometer head®] Acceptance
areal] A £ =5 U] Qlsto] S83] ZA soof gt
@ Hohg)k/\jo] 7]—’6]— “6]'1_ = LEDQ— Reflector 1amp = _4 .:J—%g
Photometer head 7}71ool| Light emitting area?} Q= FHo]]
IAE 4= glom A2 2wk o] &J3 Photometer head
9} Direct illuminationS E.}%‘jr B3} AL Bl g H o1, A
2 EA o) ubARgo| 7153t 3t otof s, 33 Holders 7Hs3t
B 2431 jhARgo] olof 31tk

_|_.O

L2 - d:2XIE - H XS] Q= BxaT

F : Photometer headZ (8t H2I&HX|

<& 6> BEF0IM 252 S | IS

f
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LS  AEHEA S 5k (b

S AR
F : Photorneter head=

- H: RHEHIZIO| Qi R
PI5t L2IFK|

<37
HISHAIS 2= BiSIo| B4 SRS S8 MiED
3-4-4 712} LEHuoﬂkl =H2 I
Tl Q= BE Al Al S0l A =
o S44ao] 03%% A Eg 19 AE52 7t
53 3k Zlojok s FLofjA] EA4|2] FeHInfluences
of ObJects) -2 2 23 (Auxiliary Lamp)/E ARE3H
H71AQ1 4o eJste] AAw| HAE 4= Qick,
E'_L%i‘; Photometer headE 13 Opening %
o] fJAsloF shaL <t o] de] Zi5Eofof
B}, o] HAE 9fste] 22 Aol B o
Zo]| o] glojof st o= A= FHY A
2L ok} Top reflectorized bulb7t = H
HgolA Mg F7FA Q1 Apete- W ashr] o
o 53|, BRI O] Po- AT whe} YA sfof
ok

35 =27
T FEACN g2 48] Hsted T EollA

9] o] vlEisi= 7 2B Aok g
o] B8 9J5lod 2T A (luminance Meter)7} 24
OFU% Photometer head®] Acceptance arear= 9%t
L AR B4 (ground glass)2 WHEoAoF Bkl
Higo| 2 dbojof sit}, X|HuRS AA| 817] Lot

05] acceptance area™ 2+ 3715 7FA 0k 81, 2}
L 0 =2 A2 A|oE]E= photometer head®] Ab
£0| CIE 5 A2l 28] @i,

Photometer head?] AtjE-3-3-H = (relative
spectral responsivity)7F V@<=l S381A 245
= AHo| ZQ35plHE & 24 Adrl= 2579 Aof
A o&sly| W Zo] 2FA| XA E AMg3folt
Elisy

AZ 7717} 9l =(Built—in signal attenuator) &
TAE Adsh= Flo] f-8eld|, B4 #EEEE S
Asl= Eot :/\]5]‘— 7Fo| 25| A o] o
A< 7158 GolaH shes 7L flux #holl £
w]ojok gt

Biol| uleh 1 LA NS o] 85 HE SS9
o] 27| giAl GRAEHA 0 7S5l B
7)(Spectroradiometer) & A&} gt

Radiometer head®] Acceptance area YA A2
25 7A9] Photometer headol] tisto] g4 At
72 Heof| wheka ghsoiAfof sitt,

KRPN=R =
ZA L) 10 5142 hyilt-in gain control=
FEAGE AR 25 2 A o] Y 4 qith
routine £ $Jslo] THHE S F&E &
ot s® FaHrh o] Z42 39 photo-
electronic apparaturex= digital data output< 714
o]:u]— 6]—1:}
Routme Z4& Yool W o|9jo] et
AREE FAl 7158k Ao] Wgas

N
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(luminous efficiency)2] AlAkTF £8-& QJ5lo] 8-t} Tk A
A7 /\FQ“E]E}EE Ec’iioﬂ A FHEEA, :—i—fr Z} faﬂure to

37 UL gREiT

YU7 AR Y 2 S Pk A B

ZH = (Luminous Flux Standard Lamp)7} 5438t 2719} 19}
)

.‘_’—-— b
SREE PHH RIS ZHecel o AuE Hold 4
et

ﬁ;‘éﬂvﬂ ‘ﬂ“"ﬂ )\E &’litq BE w8 AJolof gt 4
shtto] A A€ 4= 44|, photometer headS E3Fah= 24 24
7]-e] Fogukgol tigt SRe AR} 1S wf STl Y
(spectral power distribution)?] E£0] F=01%It,

Wl R R kds 220 s AlRE W
B o] YLEO| HEO R W AN

FEAEZE i oR oA 498 = (Commercial
lamps)S SEHAIR, IECTFHA ] 9Jgh AR o) s #o)
A OFY7] (Reference ballasts)& Zgoh= TS ZToH FF
O] FAFR A7 Re 2= PTBE), NIST(T]), NML(E),
NPL(F)r&ol et

REHLRE AGHA O 7 wigmkS: uho] AYZksl=t] o g5+
O] REHLF IA|IH 02 AR AlHEL glom 1T FREE X]
¥ PFHZ(Tubular fluorescent lamp), LT HZ(High
pressure mercury lamp), AUUHEFTHZ(Low pressure sodium
lamp), LUYUHEEHZ(High pressure sodium lamp), WEEz}o]
CZ(Metalhalide lamp), +°F FEHZ(Spectral power
distribution lamp), B &-HIncandescent lamp)s-o] k., #H#H
2 QF47](Reference ballast)2] IRCT20l|41 2] 3142 ofefjet
o] FEich

ghofujet 2

@ 213 #3542 (Tubular fluorescent lamp) : IEC std. 60081
@ 18F =233 (High pressure mercury lamp) © IEC std.

® A YEEYE (Low pressure sodium lamp) : EC std.
60192

@ 19 YEEHT (High pressure sodium lamp) : [EC std.
60662

& HE galo) = HWE (Metal halide lamp) : IEC std. 61167

FEHAT = B2 Luminous flux), FE(uminous intensity)}gh
olQ]ol| = S| AMg el BT A (Spectral power
distribution, 380nm~780nm), F&UAE EAHSpectral
radiance & irradiance), UV, A (Color rendering)ét=°] 2=
shet] Ed s ¥20) WA (Calibration)e $J8to] Aojw 247t
o) o] tfafxl 24 57]9] oflold AlFellA 7FE gt RE
Mgl Zlo] IESNAS] HAR ol
(Che3of 3-8

2748

58 ojofguct)
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