UseCase.0076 (1.0)

Periodization Options of Optical
Interfaces

Keywords: Interface, Periodization, Arrays, Lens,
Mirror



Description

e This use case demonstrates the options of periodization
of optical interfaces.

* Any optical interface in VirtualLab can be periodically
replicated.

e This option can be used to define e.g. mirror or lens
arrays.

 There are several definition areas to define periodic
structures.
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Typical Edit Dialog of a Surface

() Rectangular
Tmm| x

Effect on Field Outside of Definttion Area
(®) Field Passes Plane Interface

() Field is Absorbed

Position of Sumounding Interface Plane

Specification Mode A

Boundary Madmum W

z-Position 210.1020574 pm

Help

On the Structure tab the
user can configure
parameters for the
surface type, i.e. the
elementary/interface
function.

Also the size and shape
IS specified for the so-
called ,Definition Area“.

The following slides
explain the different used
terms in more detail.
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Periodization Settings

W"\J‘?‘
Inner Defintion Area )

« The moment the
periodization is activated via

Height Discontinutties | Scaling of Blementary Inteface | Coating PeriOdization tab VirtualLab
— distinguishes between a so-
called ,,Outer Definition
— Area“ and an ,Inner
: Definition Area“ (before just
[ — ,Definition Area).
B | « On the Periodization tab the
Souicsian o o 52 (o size of one period and the

Outer Definition Area can
be defined.

* Via ,i“icons more
Information is displayed.

3.686350284E-32 m

Edit Inner Definition Area

E@ (=l |Tools 5«
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Definitions: Areas

Meaning of Outer and Inner Definition Area.
Period and Domain of the Intefface Function

Outer
Definition Areq

Inner definition area:

— Defines the shape and size
of one cell of the array.

— contains height profile
defined by structure
parameters.

— The inner definition area
can be smaller than the
period.

Outer Definition area:
aperture/dimension of the
array

Www.Wyrowski-photonics.com



Definitions: Heights

Height value outside Height value outside ® T he height value between
outer definition area inner definition area the cells (outside of inner
/ / definition area) can be
] —~~_ [ controlled by the user.

« Comparable the height

Inner definition area value outside of the
aperture area (outside of
outer definition area) can
Outer definition area be controlled.

 The last option is also
available for non periodic
surfaces.
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Definitions: Absorption

e Light can be absorbed in
Light is absorbed? Light is absorbed? ~ areas between cells

(outside of inner definition
Y N area) or can pass the
—" N \— surface and is deflected.
o e Light can be absorbed
Inner definition area outside of array aperture

(outside of outer
definition area) or can
Outer definition area pass the surface and is
deflected.

 The last option is also
available for non periodic
surfaces.
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Definitions: References

Area minimum = \7
minimum height
value within inner

definition area > Outer definition
L area
Inner definition

~ N

_ area
Area maximum =

= maximum / \

hglg_ht_value ‘ Boundary maximum/minimum =
within inner

maximum/minimum height value
at boundary of inner definition

Here: area
Boundary maximum is the same as the area maximum.

definition area
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Configurations: Single Structure

Height Discontinuties | Scaling of Elementary Interface | Coating | Periodization

Radius of Curvature

Conical Constant

Effect on Field Outside of Definttion Area
(®) Field Passes Plane Interface

() Field is Absorbed
Position of Sumounding Interface Plane

Specification Mode

A
Boundary Madmum W
4m

z-Position 210.102051

The structure of an optical
Interface can be configured
In the ‘Structure’ page.

Definition of the Radius of
Curvature and Conical
Constant

Size and Shape of the inner
definition area

Selection if light can pass
the region outside of the
iInner definition area.

Height value outside the
iInner definition area.

Filename: UseCase.0076_PeriodicSurface.lpd
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Configurations: Periodization

* A periodization of an
o optical interface can be
c::;eper:dg:zati::ormnurtles caling ementary Inteface ating ; aCtivated in the

Period 1.5mm x

e Periodization’ page.

Shape (®) Rectangular (") Elliptic 4 Deflnltlon Of perIOd

i n st s  Size and shape of the
e outer definition area.
s > ([ « Selection if light can pass

- the region outside of the
CottosDeten s outer definition area.
@ ] T - il [ « Height value outside the

outer definition area.

Www.Wyrowski-photonics.com



Validity of Parameters

* The dialog shows if all
settings are consistent
c::;eper:dg:zati ::ormnurtles caling ementary Interface ating |; I &nadization : ( g r e en Ch e Ckm ark) .

Period 1.5mm x 1.5mm

b o * |In case of a wrong setting

Size and Shape

Shape (®) Rectangular O Elligtic (red CrOSS) ClICklng the “i”

Size Gmm| x

ot o 5t oot el e ) icon gives more

(") Field Passes Plane Interface

e Information about the
Position of Sumounding Absorbing Plane ) m I S a.I:J u St m e n t .

Specification Mode

3.686350284E-32 m

Edit Inner Definition Area

@ (=l |Tools 5«

P

Validity: 24 5"
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Validity of Parameters: Schematic

e

Validity: 2 5

sy

Errors and Warnings

The inner definiticn area of the oplical interface is larger than the period.
(See also this figure).

b

r Diomain of Elementary
Function

D Period

D'Duter Definition Area

Close

pum  1.6mm 2.4 mm
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Interface Tools

Edit Conical Interface @

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

Use Periodization

Period 250 pm x 250 um
Outer Definttion Area [
Size and Shape
Shape @ Rectangular () Elliptic
Size 125mm  x 1.25mm
Effect on Field Outside of Defintion Area

() Field Passes Flane Interface

@ Field is Absorbed

Position of Sumounding Absorbing Plane

Specification Mode A
Boundary Minimum v]
z-Position 2679144514 pm

Edit Inner Definition Area

I EE B0 s =

Interface tools allow to:
* Import surface profile
e Export surface profile
e Save to catalog

* View surface
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3D View

By clicking on the 3D-View

Edit Single Optical Interface -

;ﬁ- Interface Specification Homogeneous Channel Medium

%’Dme""f; Conical Interface Homogeneous Medium (Fused Silica)

(g_ (Sioad | [ZEst | [EBView | [Giead | [t | [Oupde |

Icon an illustration of the set

I optical component is shown.

1.
P
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3D View: Options

e Quter and inner definition
area can be displayed.

 Absorbing areas are
marked in black.

e Context menu allows to
enable drawing of outer
definition area.

o e Accuracy factor can
2 T Increase display

Accuracy.

i resolution.

nnnnnnnnnnnnnnnnn
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Summary

* Any optical interface can be periodically replicated to
generate arbitrary array structures.

* Inner and outer definition arrays allow definition of
complex array structures.

 Example for the simulation of an high NA lens array can
be found in Application Scenario AppS.0010.
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