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/" IRRADIANCE & ILLUMINANCE

(Flux per unit area, or flux density)

1 meter LT
1foot | e lux
radius — 1 Im/ma2:

/(0.0929 Im/ft2)’

1 meter?;
\ spherical
surface
.area,
Inverse Square Law: Irradlance varies in inverse proportlon to the
square of the distance. E=I/d2. If you measure 16 Im/m? at 1

meter from a point source, you will measure 4 Im/m? at 2 m, etc.
Point source approx.(il%): [distance : lamp diameter] > [5: 1].

1 cd 1Im/f1.2 11m/sr
isotropic W \“\.e;@%’

RADIANT & LUMINOUS FLUX

(Total optical power, or flux)

. “.. Flux is the basic unit of optical
‘ ’ power, expressed in watts or
’ . lumens. An integrating sphere
' is often used to collect the light
\ emitted in all directions (4n
. sr). Lightin a narrow
. ‘ collimated beam can be
: measured directly with a
! planar receiver, provided the
/' source underfills the receiver.
Dose energy can be measured
by integrating the optical power

. over time.

A steradlan is the SO|Id angle whose projected spherical surface
area is equal to the square of its radius. A sphere contains 4x sr.

RADIANCE & LUMINANCE

(Flux density per unit solid angle)

T ThConservzlatgm of Radiance:
2 e sampled area increases
1 Im/m with distance, cancelling
inverse square
losses.

R R ¥ T
“ﬁd L [Imim2sr Imim2/sr
Radiance
= measurements are
D\f%{fs"\‘n—é independent of distance.

| Surface —

1 lux (1 Im/m2) of illuminance on a perfectly diffusing surface

RADIANT & LUMINOUS INTENSITY

(Flux per unit solid angle)

1 ]
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isotropic

Mean” Spherlcai
_,—-"Candjepower a\
. source of 1 cd emits
U 12.57 lumens total,
4 avefrgglng 1 Im/srin
any direction.
’ 1 ed ;tggwdelgnper Beam Candela: a '
isotropic \ i source of 1 cd has a
peak ouput of 1 Im/sr
= sampled overa
’ ‘ <____ narrow angle (often
. “less than 1 degree)

1cd(MSC)=1cd (Beam) for an isotropic source. A 1 cd (MSC)
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Power Irradiance Radiance

1 watt (W) 1W/cm? 1W/cm?/sr
=0.27 Im @ 400 nm =1x10*W/m? = 6.83x10%Im/m?/sr
=259Im @450 nm =6.83x10° lux @ 555 nm =683 cd/cm? @ 555 nm
=220.0Im @500 nm =14.33 g*cal/cm*/min 1 candela/m? (cd/m?)
=679.0lm @550 nm 1 lux = Im/mY/st
=683.0lm@555nm =1Im/m? =it
=430.01m = 1x10* phot (ph) = 1x10*Im/cm?/sr
=73.0lm @650 nm =9.290x10 foot-candles (fc) = 1x10" cd/cm?
=2.78lm @700 nm =9.290x102 Im/ft2 = 1x10"stilb (sb)

1 lumen (Im) . =9.290x102 cd/ft?
=1.464x103W @555 nm Inten5|ty = 9.290x10’2Im/ft2/sr
— -2 . = i

. =7.958x10? candela (4 SR) 1 watt/steradian (W/sr) :;Eg a1poefltllbsb(astb)(u

1 JOUle (J) =12.566 watts (iSOtI’OpiC) ; 2919§101 f?):l—lzrn?berts (fl)
= T watt*second =683 candela @ 555 nm '
=1x10"erg . =10.2388 gram*calories
*= 0.2388 gram*calories 1 candela

1Im*second =1 lumen/steradian (Im/sr)
=1talbot (T)

= 1.464x107 joules @ 555 nm

=12.566 lumens (isotropic)
= 1.464x10° W/sr @ 555 nm
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