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Uniformity Detector in the Waveguide
Toolbox



Abstract

In the advanced imaging system,
when the exit pupils are extended /
repeated, uniformity of the energy of
these exit pupils is an important merit
function to evaluate the quality of the
optical system. Design of such
imaging system can be realized with
the waveguide toolbox, where a
uniformity detector is implemented.
The uniformity detector determines
the energy uniformity in a series of
pupils on an equidistant grid. The
shape and size of the single pupil,
and the distance between neighbor
pupils can be specified. This use case
shows how to use the uniformity
detector.
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This Use Case Shows ...

* how to use the Uniformity Detector within the waveguide
toolbox to calculate the uniformity along specified pupils.
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Uniformity Detector Initialization

« The Uniformity Detector
IS only available in the
waveguide toolbox.
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Pupil Parameters

« Each pupil is defined by
size (dx x dy) and the
shape can be either
elliptical or rectangular.
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Uniformity Detector Settings

« Each pupil is defined by
size (dx x dy) and the
shape can be either
elliptical or rectangular.

« The defined pupil can be
arranged periodically on
an equidistant grid
specified by the number
of pupils N, x N, and a
grid distance p, X p, .




Example of Pupil Grid: 1D

° DEteCtOI’ Settl ng I3 22: Camera Detector #610 after Waveguide #17... | = || = |[s3w]

— The pupil grid is arranged B
symmetrically in the
Internal coordinate system N
of the Uniformity Detector. -
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. Pupil Parameters

: Shape (®) Elliptical (O Rectangular 4 2 0 2 4
{ Size | 1mm| * | 1mm| X [mm]

 Pupil Grid

- Number of Pupils | 3|: x | 1|:

: Distance | 2.?mm| ® | 3|.rn|
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Note: The red circles are just for illustration, while users will not see them in simulation




Example of Pupil Grid: 2D

° DEteCtOI’ Settlng 3 20: Camera Detector #610 after Waveguide #17.. = =R =
— The pupil grid is arranged
symmetrically in the =

Internal coordinate system
of the Uniformity Detector.
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Note: The red circles are just for illustration, while users will not see them in simulation




Uniformity Detector Output

* The Uniformity Detector —
provides the following -
output E-
n i
i : 1 : -2 -1 0 1 2 3
— arithmetic mean () = ;Z I; o
=1 vy
— standard deviation I = Zintensity /
region 1
1 n I, = Z intensity
G(I) = _Z(Ii — <I))2 region 2 v
n .
\ = I, = z intensity

regionn

— min & max value Imin =min() , Imax = max(/y)

_ Imin

Imax
— uniformity error §() T+

max min




Examples of Uniformity Detector Output

n 23: Camera Detector 2610 after Waveguide #17... EI@
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n 20: Camera Detector #610 after Waveguide #17... EI@

Chromatic Fields Set
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Parameters Value & Unit
arithmetic mean (I) 0.111V?/m?
standard dev. o(I) 0.162 VZ/m?
minimum I, 0.0216 V?/m?
maximum I, 0.240 V2 /m?
uniformity error §(1) 83.5 %

Parameters Value & Unit
arithmetic mean (1) 0.0189 V2/m?
standard dev. o(]) 0.0254 V2 /m?
minimum I, 0.00818 V2 /m?
maximum I, 0.0355 V2 /m?
uniformity error §(1) 62.5 %
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