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ËÑÇ¢ŒÍ¡ÒÃºÃÃÂÒÂ

• á¤¹à´ÅÒ ¤×Í ÍÐäÃ

• ÇÔÇÑ²¹Ò¡ÒÃ¢Í§á¤¹à´ÅÒ

• ¤ÇÒÁ¾ÂÒÂÒÁ·Õè¼‹Ò¹ÁÒ

• ÊÒÃÐÊíÒ¤ÑÞ¢Í§¡ÒÃà»ÅÕèÂ¹¹ÔÂÒÁ

• ¤ÇÒÁÊÒÁÒÃ¶·Ò§¡ÒÃÇÑ´áÅÐºÃÔ¡ÒÃ
ÊÍºà·ÕÂº·Õèà¡ÕèÂÇ¢ŒÍ§ã¹»˜¨¨ØºÑ¹ 

• á¹Ç·Ò§·ÕèÊ¶ÒºÑ¹¤ÇÃ»ÃÑºµÑÇáÅÐ
àµÃÕÂÁ¡ÒÃÃÍ§ÃÑº
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á¤¹à´ÅÒ (candela) ¤×ÍÍÐäÃ

The candela (/kænˈdɛlə/ or /kænˈdiː lə/; symbol: cd) is 

the base unit of luminous intensity in the International 

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

unit solid angle 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 (a model of the sensitivity of the human eye 

to different wavelengths).

á¤¹à´ÅÒ ¤×Í Ë¹‹ÇÂ°Ò¹¢Í§»ÃÔÁÒ³¤ÇÒÁà¢ŒÁ¢Í§
¡ÒÃÊ‹Í§ÊÇ‹Ò§ËÃ×Í¤ÇÒÁà¢ŒÁáÊ§ÊÇ‹Ò§ã¹ÃÐººË¹‹ÇÂ
ÃÐËÇ‹Ò§»ÃÐà·È ËÃ×Í ÃÐººË¹‹ÇÂàÍÊäÍ «Öè§¡ç¤×Í 
¡íÒÅÑ§¢Í§¤ÇÒÁÊÇ‹Ò§µ‹ÍË¹Öè§Ë¹‹ÇÂÁØÁµÑ¹·Õèá¼‹¨Ò¡
áËÅ‹§¡íÒà¹Ô´áÊ§áºº Ø̈´ã¹·ÔÈ·Ò§ã´·ÔÈ·Ò§Ë¹ÖèÇ  
¤ÇÒÁà¢ŒÁ¢Í§¡ÒÃÊ‹Í§ÊÇ‹Ò§ÊÒÁÒÃ¶à·ÕÂºä´Œ¡Ñº
¤ÇÒÁà¢ŒÁáÊ§ËÃ×ÍÃÑ§ÊÕ áµ¡µ‹Ò§à¾ÕÂ§á¤‹Ç‹Ò¡ÒÃÃÇÁ
áÊ§·Õèáµ‹ÅÐ¤ÇÒÁÂÒÇ¤Å×è¹¹Ñé¹ ÁÕ¡ÒÃ¶‹Ç§¹éíÒË¹Ñ¡´ŒÇÂ
¿̃§¡�ªÑ¹ÁÒµÃ°Ò¹·Õèº‹§ºÍ¡¡ÒÃµÍºÊ¹Í§¢Í§
ÊÒÂµÒÁ¹ØÉÂ�â´Âà©ÅÕèÂ

Candela ÁÒ¨Ò¡ÀÒÉÒÅÒµÔ¹
Ç‹Ò candle (à·ÕÂ¹)
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ÇÔÇÑ²¹Ò¡ÒÃ¢Í§ÁÒµÃ°Ò¹¤ÇÒÁÊÇ‹Ò§
¨Ò¡à·ÕÂ¹ä¢ÊÙ‹ËÅÍ´ä¿
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“Standard 
Candle” 

made from 
Whale fat 
known as 

“Spermaceti”

1860

“Pentane 
Lamp” was 

proposed by 
Vernon-

Harcourt to 
be used as 
standard.

1889

ÇÔÇÑ²¹Ò¡ÒÃ¢Í§ÁÒµÃ°Ò¹á¤¹à´ÅÒ (ÍÑ§¡ÄÉ)

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.
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ÇÔÇÑ²¹Ò¡ÒÃ¢Í§ÁÒµÃ°Ò¹á¤¹à´ÅÒ (àÂÍÃÁÑ¹)

German city and 
a gas company 
agreed on using 

standardized 
tapered candle 
made of stearin 
called “Munich 

Candle”.

19th

The German 
Association of 
Gas and Water 

Industries 
adopted the 

standard tapered 
candle made of 
paraffin called 
“Vereinskerze”.

1868

Friedrich von 
Hefner-Alteneck 

invented a 
“Hefner Lamp“ 
which was later 

used as standard 
in German, 
Austria and 

Scandinavia from 
1890 to 1942.

1884

à·ÕÂ¹ä¢·íÒ¨Ò¡ÊàµÕÂÃÔ¹ D = 
20.5 ÁÁ. Œ́Ò¹º¹ áÅÐ 23 ÁÁ. 
·Õè°Ò¹ äÊŒ»ÃÐ¡Íº Œ́ÇÂ Œ́ÒÂ 50 
àÊŒ¹ à¼ÒäËÁŒ·ÕèÍÑµÃÒ 10.2 –
10.6 ¡ÃÑÁµ‹ÍªÑèÇâÁ§ ãËŒà»ÅÇä¿
ÊÙ§»ÃÐÁÒ³ 50 ÁÁ.

à·ÕÂ¹ä¢·íÒ¨Ò¡¾ÒÃÒ¿�¹ D = 20 ÁÁ. 
ÂÒÇ 314 ÁÁ. Ë¹Ñ¡ 83.6 ¡ÃÑÁ äÊŒ
»ÃÐ¡Íº Œ́ÇÂ Œ́ÒÂ½‡ÒÂ 25 àÊŒ¹ ·Õè
Ë¹Ñ¡»ÃÐÁÒ³ 668 ÁÔÅÅÔ¡ÃÑÁµ‹ÍàÁµÃ 
ãËŒà»ÅÇä¿ÊÙ§»ÃÐÁÒ³ 50 ÁÁ.

µÐà¡ÕÂ§·ÕèãªŒàÍÁÔÅÍÐ«Õàµ·
(C₅H₁₁C₂H₃O₂) äÊŒËÅÍ´
à»š¹·‹Í·Õ D = 8 ÁÁ.
ÀÒÂã¹ÁÕÍØ»¡Ã³�·ÑÈ¹
ÈÒÊµÃ�·Õè¤ØÁ¤ÇÒÁÊÙ§¢Í§
à»ÅÇä¿ãËŒä Œ́·Õè 40 ÁÁ.
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ÇÔÇÑ²¹Ò¡ÒÃ¢Í§ÁÒµÃ°Ò¹á¤¹à´ÅÒ (½ÃÑè§àÈÊ)

One “bougie de 
l’étoile” or “French 

Star Candle” 
made of stearin.

Early 
19th

Modified “Argand 
typed Lamp” 
called “Carcel 
Lamp” burning 
42 grams of 

rape-seed oil per 
hour.

Mid 
19th

Violle, French 
scientist 

proposed to used 
the 

incandescence of 
a metal  

(Platinum) at the 
temperature at 
which it freezes

1882

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

Diameter of exterior current of air 45.5 mm
Total height of the glass chimney 290.0 mm
Distance of the bend from the base 61.0 mm

Exterior diameter at the bend 47.0 mm
Exterior diameter at the top of the chimney  34.0 mm

Mean thickness of the glass. 2.0 mm

Ë¹‹ÇÂ¢Í§ Violle ¡íÒË¹´â´Â
¡ÒÃá¼‹ÃÑ§ÊÕ¢Í§àµÒá¼‹ÃÑ§ÊÕ·ÕèºÃÃ Ø̈
á¾ÅµÔ¹ÑÁºÃÔÊØ· Ô̧ì·ÕèÍØ³ËÀÙÁÔàÂ×Í¡
á¢ç§ ã¹¾×é¹·Õè¢Í§¡ÒÃá¼‹ÃÑ§ÊÕ·Õè 
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ÇÔÇÑ²¹Ò¡ÒÃ¢Í§á¤¹à´ÅÒ (ÊÒ¡Å)

Max Planck 
introduced 

the equation 
for 

“Blackbody 
Radiation”

1900 “New candle” 
was adopted.1940

“New candle” 
became 

“candela” and 
was adopted 
worldwide in 
9th CGPM.

1948

13th CGPM 
adopted more 

precise 
definition 
based on 
blackbody 
radiation.

1967

16th CGPM 
adopted new 

definition 
relating 
luminous 

intensity to 
radiant power

1979
“The Quantum 

Candela 
Project”

2008-
2011
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ÊÁ¡ÒÃ¡ÒÃá¼‹ÃÑ§ÊÕ¢Í§ÇÑµ¶Ø´íÒ
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ÇÔÇÑ²¹Ò¡ÒÃ¢Í§¹ÔÂÒÁ¢Í§á¤¹à´ÅÒ

CIE and CIPM1946
• 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 square centimetre.

Ratified by 9th CGPM1948
• Give the new name “candela” to the unit.

Revised by 13th CGPM1967
• The candela is the luminous intensity, in the perpendicular direction, of a surface 

of 1 / 600 000 square metre of a black body at the temperature of freezing platinum under a pressure 
of 101 325 newtons per square metre.

https://en.wikipedia.org/wiki/Square_centimetre
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¤ÇÒÁÊÍ´¤ÅŒÍ§¢Í§áµ‹ÅÐË¹‹ÇÂã¹Í´Õµ
Period Unit Equivalent in candela

1787-

Various
national
photometric
units

Britain
candle (English) 0.96 international candle

Harcourt pentane lamp

Germany

Munich candle

Vereinskerze 0.95 international candle

Hefner 0.903 candela

France
bougie de l'étoile (star candle)

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

1948 candela
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The Qu Project
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¹ÔÂÒÁ¢Í§á¤¹à´ÅÒ (¤.È. 1979 – 20 ¾.¤. 62)

• The candela is the luminous 
intensity, in a given direction, 
of a source that emits 
monochromatic radiation of 
frequency 540 x 1012 hertz 
and that has a radiant 
intensity in that direction of 
1/683 watt per steradian.

• á¤¹à´ÅÒ¤×Í¤ÇÒÁà¢ŒÁ¢Í§¡ÒÃÊ‹Í§
áÊ§ (¤ÇÒÁà¢ŒÁáÊ§) ã¹·ÔÈ·Ò§Ë¹Öè§
¢Í§áËÅ‹§¡íÒà¹Ô´áÊ§·Õèá¼‹ÃÑ§ÊÕ
áÁ‹àËÅç¡ä¿¿‡Ò·ÕèÁÕ¤ÇÒÁ¶ÕèàÍ¡Ã§¤�·Õè 
540 x 1012 àÎÔÃ�µ« áÅÐÁÕ¤ÇÒÁà¢ŒÁ
áÊ§ã¹·ÔÈ·Ò§¹Ñé¹ æ à·ÕÂºà·‹Ò 1/683 
ÇÑµµ�µ‹ÍÊàµÍàÃà ṌÂ¹
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¹ÔÂÒÁ¢Í§á¤¹à´ÅÒËÅÑ§ÇÑ¹·Õè 20 ¾.¤. 2562

The candela, symbol cd, is the SI 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× 1012 Hz, Kcd, to be 
683 when expressed in the unit lm 
W−1, which is equal to cd sr W−1, or cd 
sr kg−1 m−2 s3, where the kilogram, 
metre and second are defined in terms 
of h, c and ∆nCs.

á¤¹à´ÅÒ ¤×Í Ë¹‹ÇÂã¹ÃÐººË¹‹ÇÂàÍÊäÍ¢Í§

»ÃÔÁÒ³¤ÇÒÁà¢ŒÁ¢Í§¡ÒÃÊ‹Í§ÊÇ‹Ò§ ¹ÔÂÒÁâ´º

¡ÒÃ¡íÒË¹´ãËŒÊÑÁ»ÃÐÊÔ·¸Ôì¡ÒÃµÍºÊ¹Í§¢Í§

ÊÒÂµÒÁ¹ØÉÂ�¢Í§ÃÑ§ÊÕàÍ¡Ã§¤�·ÕèÁÕ¤ÇÒÁ¶Õè 540 x 

1012 àÎÔÃµ�« ÁÕ¤‹Òà·‹Ò¡Ñº 683 ÅÙàÁ¹µ‹ÍÇÑµµ� «Öè§

à·‹Ò¡Ñº cd sr W−1 ËÃ×Í cd sr kg−1 m−2 s3

â´Â·Õè¡ÔâÅ¡ÃÑÁ àÁµÃ áÅÐÇ×¹Ò·Õ ¹ÔÂÒÁã¹ÃÙ»áºº

¢Í§¤‹Ò¤§·Õ h, c áÅÐ ∆nCs.



Ê¶ÒºÑ¹ÁÒµÃÇÔ·ÂÒáË‹§ªÒµÔ

ÊÃØ»

•¡ÒÃà»ÅÕèÂ¹¹ÔÂÒÁ¢Í§á¤¹à´ÅÒ¹Ñé¹ äÁ‹ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§·Õèà»š¹ÊÒÃÐÊíÒ¤ÑÞ 

¹Í¡àË¹×Íä»¨Ò¡¡ÒÃàÃÕÂ§ÃÙ»»ÃÐâÂ¤ãËŒÊÍ´¤ÅŒÍ§ÍÂ‹Ò§à»š¹ÃÐºº¡ÑºË¹‹ÇÂ

°Ò¹Í×è¹ æ ã¹ÃÐººàÍÊäÍ

• ã¹Í¹Ò¤µ ÍÒ¨ÁÕ¤ÇÒÁ¾ÂÒÂÒÁà¾ÔèÁàµÔÁã¹¡ÒÃ»ÃÑº¹ÔÂÒÁ¢Í§á¤¹à´ÅÒ â´Â

ãªŒ¡ÒÃ¹Ñº¨íÒ¹Ç¹â¿µÍ¹áÅÐàª×èÍÁâÂ§â´ÂµÃ§¡Ñº¤‹Ò¤§·Õè¢Í§á¾Å§¤� â´Â¡ÒÃ

µ‹ÍÂÍ´ the Qu Project
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¡ÒÃÊÍº¡ÅÑºä´Œ¢Í§á¤¹à´ÅÒ
Cryogenic radiometer 

Trap detector

Trap detector + Precision Aperture

Trap photometer

Reference photometer

áËÅ‹§¡íÒà¹Ô´áÊ§

¤ÇÒÁà¢ŒÁ¢Í§¡ÒÃÊ‹Í§ÊÇ‹Ò§ËÃ×Í¤ÇÒÁà¢ŒÁáÊ§ (cd)

¡ÒÃµÍºÊ¹Í§µ‹Í¤ÇÒÁÊÇ‹Ò§ (A/lux)

¡ÒÃµÍºÊ¹Í§µ‹Í¡ÒÃÃÑºÃÑ§ÊÕàªÔ§Êà»¡µÃÑÁ (A/(W..nm-1.m-2)

¡ÒÃµÍºÊ¹Í§µ‹Í¡íÒÅÑ§¢Í§áÊ§àªÔ§Êà»¡µÃÑÁ (A/(W.nm-1))

¡ÒÃµÍºÊ¹Í§µ‹Í¡íÒÅÑ§¢Í§áÊ§
·Õèáµ‹ÅÐ¤ÇÒÁÂÒÇ¤Å×è¹¢Í§àÅà«ÍÃ� (A/W)

¡íÒÅÑ§¾Ñ²¹Ò
Ê‹Ç¹¹Õé
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Electrical Substitution Radiometry - The 
Principle Behind the Cryogenic Radiometer

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 sink, during alternate optical and 
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 equivalent to the 
electrical power.
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Electrical Substitution Radiometry - The 
Principle Behind the Cryogenic Radiometer
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Cryogenics Radiometer at NIMT
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á¹Ç·Ò§ã¹Í¹Ò¤µ

•ÈÖ¡ÉÒ PQED à¾ÔèÁàµÔÁ â´Â ÁÇ. ä´ŒÃÑº¤ÇÒÁÍ¹Øà¤ÃÒÐË�¨Ò¡ NMI ¢Í§

»ÃÐà·È ¿�¹áÅ¹´�ãËŒÂ×Á Prototype ¢Í§ PQED ÁÒ·íÒ¡ÒÃ·´ÅÍ§
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¢Íº¤Ø³¤‹Ð

ª‹Ç§¶ÒÁ-µÍº
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