Tutorial 196.01: Manipulation of Surface
Profiles

This tutorial shows how surface profiles of optical interfaces can
be manipulated in VirtualLab™. Definition areas (apertures),
scaling, pixelation, quantization, Fresnel zones, and
periodization are discussed.

Keywords: Surface Profile, Optical Interface, Definition Area, Scaling, Pixelation,
Quantization, Periodization, Fresnel Zones

Required Toolboxes: Any Toolbox
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The tutorial discusses options provided by
VirtualLab™ for the definition of surface profiles of
optical interfaces:
— Definition area

Outer Plane with or without absorption

Pixelation, quantization, and Fresnel zones

Scaling in x-, y- and z-direction

Periodization

The methods apply to any interface.

The methods can be combined. For clarity, the
tutorial considers them one after another.

« For simplicity, let us consider a Conical Interface.




Edit Dialog of Conical Interface

——

Structure IDisc:‘eiizatiun I Scaling | Coating | F‘eﬂndizatiun|
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Radius of Curvature 25 mm

Conical Constant 0

Definition Area
Size and Shape

Shape (71 Rectangular @ Elliptic
Size 20 mm

Effect on Field Outside of Definition Area

i) Field Passes Plane Interface

i@ Field is Absorbed
Posttion of Sumounding Absarbing Plane

Specification Mode i |

Boundary Minimum - ]

z-Position 20871 mm

0 z-Position
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3-D View of Conical Interface

View without outer definition View with outer definition
area. area.
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Click right |

mouse
button.

Draw Outer Absorbing Plane

Show Origin
Show Coordinates
Show Toolbar

Accuracy...

Camera
Background Brightness
Reset View




Size of Definition Area

Structure | Discretization I Scaling I Coating I Periodizationl

Conical Parameters

Radius of Curvature 25 mm

Conical Constant 0

Defintion Area
Size and Shape

) Rectangular
Hmm =

Effect on Field Outside of Definition Area
(7) Field Passes Flane Interface

@ Field is Abscrbed
Position of Sumounding Absorbing Plane

Specification Mode A

Boundary Minimum VI

z-Position
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The definition area has
to be defined. This is the
region where the
formula of the height
profile (conical) is being
applied.

Often there is a
maximum size due to
the domain of definition
of the formula, here
twice the radius of
curvature.




Shape of Definition Area

The definition area can

Structure | Discretization I Scaling I Coating I Periodizationl

== be of elliptic or

Conical Parameters

Radius of Curvature 25 mm
Conical Constant 0

Defintion Area
Size and Shape

Size Hmm =

Effect on Field Outside of Definition Area
(7) Field Passes Flane Interface

@ Field is Abscrbed
Position of Sumounding Absorbing Plane

Specification Mode A

Boundary Minimum VI

z-Position 2.0871 mm

0  z-Paosition

rectangular shape.
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Help ]

Results in

8-




Shape of Definition Area

Rectangular shape of Elliptic shape of definition
definition area. area.
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Effect on Field Outside of Definition Area

Structure | Discretization I Scaling I Coating I Periodizationl

Conical Parameters

Radius of Curvature 25 mm

Conical Constant

Defintion Area
Size and Shape

Shape ) Rectangular
Size Hmm =

Effect on Field Outside of Definition Area

@ Field Passes Plane Interface

Position of Sumounding Interface Plane

Specification Mode

Boundary Minimum

z-Position
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« The interface can be
defined such that the
field is absorbed
outside the definition
area.

« Alternatively, the
surface profile can be
defined as plane
interface without
absorption outside the

Results in definition area.
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Effect on Field Outside of Definition Area

Colored surfaces indicate that  Black regions indicate that the
the field passes the interfaces. field is absorbed.




Z-Position of the Outer Interface Plane

The z-position of the
eeoEs==), outer interface plane can
Structure | Discretization | Sealing | Coating | Periodization |

crcm = be either the Area
Conical Canstant MaXimum, the Area

Defintion Area

Minimum, the Boundary

() Rectangular
Size Hmm =

.o - Maximum or the
oG = Boundary Minimum.
e Alternatively, you can set
an User Defined z-

Position.

Results in
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Z-Position of the Outer Interface Plane

Z-Position set to the Area User Defined z-Position
Minimum Z=5mm.




Pixelation

The surface profile can
be defined to be
pixelated. Then the
neight is constant for
each pixel. The height

Scaling I Coating I Periodization

[7] Use Discrete Height Levels

SP— value is taken at the
center of the pixel.

Formulas are given in
the manual (section
s vmlCoeJle= = J§  “Optical Interfaces”).

Results in

8-




Pixelation

Surface profile without
Surface profile with pixelation. pixelation.




Quantization

Structure | Discretization |Scalir1g I Coating I Periodizationl

[7] Use Pixelation

se Discrete Height Levels

Discretization Settings

Mumber of Discrete Height Levels

|| Use Fresnel Zones

e (A oK ][ Cancel |[ Hep ]

Results in

8-

The surface profile can
be quantized with a
given number of
discrete height levels.

Formulas are given in
the manual.




Quantization

Surface profile with Surface profile without
quantization. quantization.




Fresnel Zones

Structure | Discretization |Scalir1g I Coating I Periodizationl

[7] Use Pixelation

[7] Use Discrete Height Levels

=& Fresnel Zones

Fresnel Zone Seftings

Total Profile Height

Results in

8-

Fresnel zones can be
introduced for every
interface.

Total Profile Height as
well as Relative Position
on z-Axis can be set.

Formulas are given in
the manual.




Fresnel Zones

Fresnel zones with total Fresnel zones with total
profile height of 1 mm and profile height of 1 mm and
relative z-position of 10 % relative z-position of go %
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Scaling in z-Direction

« The profile height can
be scaled by a factor,
Structurs | Discretization |l Scaling | Coating | Periodization .

- the corresponding
o dialog entry is named
— Scaling in z-Direction.

« Formulas are given in
the manual.
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Results in
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Scaling in z-Direction

Scaling in z-direction with Surface profile without
factor s. scaling.




Scaling in x(y)-Direction

| Structure I Digcretization | Sealing |Coating I Periodizationl

[ Scaling in x-Direction

Scaling in y-Direction

Scaling in z-Direction

Def. Area
Walidity:

v (@[ ok ][ Concel |[ Hep |

Results in

8-

The arguments (x,y)
(coordinates) used
within the profile
height function can be
scaled by a factor, i.e.
scaling in x- or in y-
direction.

Formulas are given in
the manual.




Scaling in x(y)-Direction

Scaling in x-direction (factor All scaling factors = 1. Visible
100). The height is almost height modulation in x- and y-
constant in x-direction. direction.




Periodization

Periodization can be
applied to all interfaces.

dit Conical Interface

Structure | Discretization | Scaling of Elementary Interface | Coating [ Periodization

i P Size of the period and

Period

— size and shape of the

Size and Shape

[m - outer definition area

Size 150mm  x

i e have to be defined.

@ Field is Absorbed

Position of Sumounding Absorbing Plane

Specification Mode A

Boundary Minimum

z-Position 2.0871 mm

Edit Inner Definition Area

Results in

8-




Periodization

Periodic surface profile. Single cell.




Inner Definition Area

The field can pass the

Structure BNiscretization I Scaling of Elementary Inteface I Coating I Peﬁodiza’[ion|

== Dbasic cell through a

Conical Parameters

Radius of Curvature

Conical Constant

Inner Defintion Area [
Size and Shape

Shape ) Rectangular i@ Elliptic

Size Hmm =

[ Effect on Field Outside of Definition Area ]

@ Field Passes Plane Interface

() Field is Abscrbed
Position of Sumounding Interface Plane

Specification Mode A

Boundary Minimum VI

z-Position 2.0871 mm HE
0 z-Position

plane interface.

[BHama ErvecEdres 1w

Results in
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Inner Definition Area

Field is absorbed outside of
inner definition area of inner
cells.

Field passes plane interface of
inner cells.




Outer Definition Area

Edit Conical Interface

The fie

Use Pericdization

Period

Outer Defintion Area [l
Size and Shape

Shape @ Rectangular () Elliptic

Size 150mm  x

[ Effect on Field Otside of Definition Area ]

(@ Field Passes Plane Interface

() Field is Absorbed
Position of Sumounding Interface Plane

Specification Mode

Boundary Minimum VI

z-Position 2.0871 mm

Edit Inner Definition Area

outer @

d can pass the
efinition area

throug
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Results in

8-

n a plane

interface.




Outer Definition Area

Field passes outer definition Field is absorbed beyond
area through a plane. outer definition area.




Restrictions in Case of Periodization

o The size of the inner

definition area must

| | not be larger than the
size of the period.
The size of the outer

Outer definition area must
Definition Area not be smaller than
oY the size of the period.




Indication of Inconsistent Interface

« An inconsistent

r——— R interface is indicated

| Structure I Discretization I Scaling of Elemertary Inteface I Coating | Periodization

[¥] Use Periodization On the bottom Ofthe

Period 30 mm x 30 mm

ST interface dialog by ax.

Size and Shape

Shape @ Rectangular () Elliptic

o — If you click on the @-

Effect on Field Outside of Definition Area

© Field Passes Plane Interface T 1. b utto N a g ra p h i S

@ Field is Absorbed

Position of Sumounding Absorbing Plans : { d i S p | ayed i n d i Ca ti n g

Specification Mode A

z-Position 6.9574E-32m

0 z-Position .
Edit Inner Definition Area S | I d e) .
CE Vaidin X K Cancel | [ Help

Boundary Minimum v] _—_—_—_- f the error (See neXt




Indication of Inconsistent Interface

Meszages:

[The outer definition area of the optical interface is smaller than the period.

Domain of Elementary
Function




	This tutorial shows how surface profiles of optical interfaces can be manipulated in VirtualLab™. Definition areas (apertures), scaling, pixelation, quantization, Fresnel zones, and periodization are discussed.
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