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IAUInan (candela) AQD:]

The candela (/k7n'delo/ or A9 dide/: symbol: cd)is

the base unit of luminous intensity in the International

System of Units (Sl); that is, luminous power per

unit solid andle emitted by a point light source in a

particular direction. Luminous intensity is analogous
to radiant intensity, but instead of simply adding up
the contributions of every wavelength of light in the

source's spectrum, the contribution of each
wavelength is weighted by the standard luminosity

function (@ model of the sensitivity of the human eye
to different wavelengths).

() d010uU1aS3INUIIIHVLNG

NIMT

e

SI 2 SI

Candela uonNvalald
o1 candle (Avy) |

IAUINAaT AD HUDUOTUUO\JLEU']I’UHD']UIUUUD\J\

N1SsdovadvHS oA WITUIEYEI WIUS=UUHUDY
S-HOWUS:INA HED S:UUKUDLIDEID BurAa
f&vUoVA I WEDKTVHUDULUAURIUIN
IHavrIdaIEvIuURaTURANWIOAANVATD
ADUITUUDYNISAaVaI Waunsoinuulanu
ADWIUUIAVHSOSYE 10NOWILUVIIAIINISSIU
Iavilca:no uuoA3UaU TNMsaovinHUuNAY

LVNBULUNOSIIUNUVUDINNISODUEUDVUDY

\\iifmwuuuﬂkuuaéu




N1SQ0UAUDVUIVAUONUUUY

ﬂ'"ISODUHUD\JUD\JH”IUO"IUL'IUU_

1k

n4ar

0.a-

0.7

06

5k

04+

03

n2r

01

() d010uU1aS3INUIIIHVLNG

I
450 200 250 GO0 B350

ADUUIDAZUIEY (unluas)

1
700

L[ g |



33CUUNNISUDIVUIASIIUADIIUED Y

NniNvulugraslu



= = AWQAM
S3uuNNsudvLasIAUINaT (Svngu) G- s
S22 49 -

I
"Pentane

"Standard e
Candle" Lamp
made from proposed by
/| 8 8 Q Vernon-
Whale fat Harcourt to
be used as
standard.

Known as
"Spermacet;"

.

The burner adopted by Vernon-Harcourt is a candle-burner of yellow copper, because of the ease with which this metal is worked.
The opening is circular; it is made in a copper plate 0.05 of an inch thick and should be 0.25 of an inch in diameter.

This dimension may be reproduced within 0.001 of an inch; that is, with an error of less than 0.8 per cent of the total section of
the opening. The greatest diameter compatible with steadiness of the flame was chosen. The body of the burner is 4 inches long
and 1 inch in diameter.

The normal height of the flame is 2.5 inches measured from the opening of the burner; under these conditions, the normal
consumption of gas is between 0.48 and 0.52 cu. ft. per hour. The height of the flame is shown by a platinum wire carried on a rod
parallel to the burner.

() dn0uunas3nuUIHVLID

NIMT



[=3
=

= Y
JJUUINSUdVUNOSIWIAUINGT (ludsUu) N

Friedrich von
Hefner-Altenech
invented a
"Hefner Lamp"

The Cerman
Association of
Gas and Water

Cerman city and
a gas company
agreed on using

. Industries )
standardized which was later
8 b 8 adopted the
e 4 | standard taperec e,
called "Munich cagrilfeﬂr?w?g”eegf Austria anél
Candle". P Scandinavia from

"Vereinskerze".

1890 to 1942.

O:IRUVATSIo0A0-3I0N
(CsH11CoH305) 1daHaon
Juriofi D = 8 UL.
NuludouUNSNIAAU
FENSANUAILEVUDY
UadIWIKIAR 40 L.

INuUlurinNAIGUSU D =
20.5 UU. OOULU 11a: 23 UU.
AU T&dUs:nouGuAY 50
AU IUTHUASOSY 10.2 -
10.6 NSUGaBDILY TRIVaoTW
guus=uanu 50 UU.

IfuulurinINWISIUU D = 20 UW.
U712 314 UU. KON 83.6 NSU 13
Us=noudnudnuthy 25 1&u A
RUNUS=UN 668 Jaansuaaiuas
TRIUaDIWavus=uand 50 U
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Violle, French

Modified "Argand scientist
O gl d: calied Carcel R e
I'toile" or "French . : :
Star Candle” Lamp" burning /l 8 8 2 incandescence of
made of stearin 42 grams of a metal
' rape-seed oil per (Platinum) at the
hour. temperature at

which it freezes

Extreme diameter of the burner 23.5 mm
Interior diameter (for the interior current of air) 17.0 mm

L Diameter of exterior current of air 45.5 mm HUDUUDY Violle mHUO,TOU
_ Total height of the glass chimney 290.0 mm mS“U'g\JﬁUU\J|0?||U§U§F7USSQ o
(I - Distance of the bend from the base 61.0 mm IWaGaIuUSaNsNoruKNDIgoN
T Exterior diameter at the bend 47.0 mm 16y TUGURUIYNISIUSYER

I
il 2

Exterior diameter at the top of the chimney 34.0 mm
Mean thickness of the glass. 2.0 mm

Fig. 10, — Verre da bec d'Argand.
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Max Planchk
introduced
the equation
for
"Blackbody
Radiation"

13" CCPM
adopted more
precise
definition
based on
blackbody
radiation.
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"New candle"
was adopted.

16t CCPM
adopted new
definition
relating
luminous
intensity to
radiant power

2008-

2011

oo
Vs

"New candle"
became

h
o
< Sl .
4 e

"candela" and

was adopted
worldwide in
oth CCPM.

"The Quantum

Candela
Project"
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1946 CIE and CIPM

- The value of the new candle is such that the brightness of the full radiator at the temperature of
solidification of platinum is 60 new candles per sguare centimetre.

« Cive the new name "candela" to the unit.

1967 Revised by 13" CCPM

- The candela is the luminous intensity, in the perpendicular direction, of a surface
of 1/600 000 sqguare metre of a black body at the temperature of freezing platinum under a pressure
of 101 325 newtons per square metre.
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Equivalent in candela

candle (English) 0.96 international candle
Britain
1787- Harcourt pentane lamp
Munich candle
Vvarious
national Cermany Vereinskerze 0.95 international candle
photometric Hefner 0.903 candela
units _
bougie de I'toile (star candle)
France
Carcel unit 0.98 candela
1889 decimal candle = 1/20 violle, about candela
1896 decimal candle = 1 hefner, about 0.903 candela
1909 international candle

() 1946 new candle
N 1948 candela



: V. - 3
The Project S iy
Ju Fro S

uncertainty

qu s

Photoen Wil

1{]_1-- I Single

Bingle
Flotomn
IFeteetnr

SEiree r,.-
- I } WP2

Correlated photons Cryogenic rlﬁﬂl'i["lfr

Predictable Cluantum
clliciency detector

t i : t —
103 106 102 1012 1013  photonsss
1913 10-14 10-% 10-% 103 Watt

() d00uuIaSINUIIKYUNG

NIMT



o7 é

uviuuoviiauioan (A.A. 1979 - 20 w.A. 62) s
G
e The candela is the luminous . |mummﬁom:ﬂuwuuoumséqu \\
intensity, in a given direction, IdV (A WIUUNEY) Tuﬁﬁmmau
of a source that emits uvIHaUrIdQNaEVAIUSUS
monochromatic radiation of IUIKSNTWENATAWAIoNSYAR
frequency 540 x 107 hertz 540 X 10" [3SOU lId=gAdIUIuY
and that has a radiant IaURANIVUU A 1IRYUINT 1/683
intensity in that direction of J0009dI03ISIAUU
1/683 watt per steradian.
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UU"IUUO\JIIF]UIOFHHFI\JDUI'I 20 W.A. 2562

The candela, symbol cd, is the Sl unit\

of luminous intensity in a given
direction. It is defined by taking the
fixed numerical value of the luminous
efficacy of monochromatic radiation of
frequency 540 X 10% Hz, K_,. to be
683 when expressed in the unit Im
W™, which is equal to cd sr W', or cd
sr kg m = s3, where the kilogram,
metre and second are defined in terms
of h, c and An...

07 0.
&

IAUINAN AD KUDYUIUS:=UUKUDUIDAIDUDY
JSuUnunWIduUaVNISdovad Ty dululau
MISHHUOTREUUS=-8N5N1SO0UaLDVUDY
SUONNUULTUDSVEIRNSYARDADIUA 540 X
10" 13saU DANINAU 683 aIuUAING By
INNU cd sr W'HSD cd sr kg™ ' m™2 s°
lauRnlansy 1Was 1a:3uNA Guwlusuiuy
UdVAIAVA h, C 113 Ane.
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radiometer

Cryogenic

NNSO0UAUDVADRNEVUIVIEY
A=A IUUNDAIUUDVIAILOS (A/W)
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Electrical Substitution Radiometry - The 4?945".:
Principle Behind the Cryogenic Radiometer a«p i

A cryogenic radiometer is based on the principal of electrical
substitution radiometry (ESR). An ESR uses a thermometer to
measure the temperature rise of a thermal detector, relative to a
constant temperature heat sinH, during alternate optical ana
electrical heating cycles. By adjusting the electrical power so that
the detector temperature rise is the same for both types of
heating, the optical power can be considered eqguivalent to the
electrical power.
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Electrical Substitution Radiometry - The éggé@éﬁ
Principle Behind the Cryogenic Radiometer o

Optical Fower [Fom)

Temp= AT

Ternperabare Sensor

Heat N
Sink

Bachkground

When ATqpi= AT gy Then Pgpt = Pge.
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Cryogenics Radiometer at NIMT
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