Sine condition from optical flux
conservation and radiance
theorem

Etendu considerations

@

A,
Prof. Jose Sasian College of Optical Sciences
THE UNIVERSITY OF ARIZONA



Sine condition

@)

Prof. Jose Sasian College of Optical Sciences

IIIIIIIIIIIIIIIIIIIII



Optical flux from
a Lambertian source

D(0) = ZﬂALOchos(é’) sin( ) d0 = w AL, sin” (6)
X

Compare with homogeneous source
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Optical flux=radiance x throughput
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Sine condition from
optical flux conservation

n’Asin® (U)=n" A'sin* (U")
an’h*sin® (U)=7zh" n" sin® (U")
n’h*sin® (U)=h"n"sin* (U")

nhsin(U)=n"h'sin(U")

u — Sin(U') Sine condition
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Throughput
Etendu

(area-omega product)
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e=n"AQ=n" A4'CQ)’
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' =n/XK

“Capacity to transfer optical flux”

A @ Q Q=27z(1—cos(6’))
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Even better

12 ' ' Homogeneous
=N A Q source

e=A(NA) =n’Asin®(0) "G
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Etendu considerations are key to
design an optical system
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Es2E, 286,26, 28,
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Start with the sensor at the end 6'5 — AS (NA)

Every optics component has associated an etendue. The component with the
smallest etendue limits the amount of optical flux transferred by the@ystem.
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