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Channel Setting for Non-sequential
Tracing

Explanation to the concept of channels, definition of channels on
different levels, and how the channels settings influence the non-
sequential tracing in VirtualLab



About This Use Case

e The following toolbox is required
— Waveguide toolbox

e This use case is produced with VirtualLab Fusion (Build
7.0.0.35).
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This Use Case Shows ...

* how to adjust the channels on surface and region levels,
and the consequences from these settings.

30 View 30 View

Different channels of surfaces Additional channel control from
region(s) on surface(s)
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Surface Channels

Initialization

— Create a planar waveguide
made of fused silica, with a
thickness of 5mm, by using
two plane interfaces
without regions on them.
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Surface Channels

2: Light Path View [(C\Users\.. \ChannelControl-5urface.lpd #1)*

e |nitialization

&)~ Components
[ |deal Components

— Create a planar waveguide }

[l Detectors Plane Wave Waveguide Camera

made of fused silica, with a Dl

thickness of 5mm, by using a7 AN
two plane interfaces ‘

et e

S

[l

a

3
zwr\_..v--ar\rEJ

et

AN
* Camera

without regions on them. e Wavegide
Basal Positioning  Isolated Positioning  Position Information (Absolute)

— For better illustration, 2}5@ e Soestoms o
define an isolated Y-Axis ,E
Rotation of 30° for the P e ||| T

Orientation Center Poirit of Rotations
Reference Point to be

Wave g U | d e . @ Used as Center Point First Vertex ~

Isolated Orientation Angles

Structur
Functio Orientation Definition Type | Sequence of Axis Rotations ()
——
= a Direction Definition
W= Fix —
- W e Angle | Axis Value e
Propagation .
Channels 1§ Y-Auis Rotation 30 =
+
&=

5 www.wyrowski-photonics.com




Surface Channels

. a s Edit Waveguide ¢
e Channel definition R 1’
— There are four possible S 2% % %
channels for each surface, -
at least one should be Faor
activated for the tracing. @
— Channels can be defined S
for each surface -
individually. S—
— Different settings on P

channels leads to different

: . . Channel Description
tracing logic in VirtualLab. bl

+/+ transmission (forward)
+/- reflection (forward)

-[+ reflection (backward)

-/- transmission (backward)
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Surface Channels

e Setting A

!4:+!

30 View

+ || +/+

6.45 mm

Surface +/+ +/-

/-

-+

1st
2nd

X
X

e Setting B

u Sefe, - || +1+

30 View

Surface +/+ +/- -/- -+
1st X X
2nd X
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Surface Channels

e Setting C e Setting D
Bl +ie, /- +/- BR7eie, - /e ||+
6.45 mm 645 mm
Surface +/+ +/- -[- -+ Surface +/+ +/- -/- -+
1st X X 1st X X X
2nd X 2nd X
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Surface Channels

e Setting E
B8 2: Al Channels On == ==
3D View
% %o« a Q4O
3 3
3 3
% %
iy >
A
b ‘\/L’
AV iy,
y.»
b
Z .
545 mm Note: an activated channel does not
necessarily leads to corresponding light

path(s). E.g., the -/- and -/+ channel of
2nd interface do not influence the
tracing, because there is no backward
2nd X X XX incidence.

Surface +/+ +/- -[- -+
1st X X X X
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Region Channels

* Region(s) on surface

— It is possible to define
individual Regions on a
surface and define their
optical properties
individually, including the
channel settings.

Edit Waveguide

i Solid  Suface Layouts
Channels
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Orientation
region 136 mm
P
Structure /
Function 7 |Position | Orientation | Surface |Back Medium | Comme
e | | 1 OmOmoOm) (070707 Plane Interface Fused_Silica in..  Enter ot
#Ih 2 (0m;0m;5mm) (0% 0%07 Plane Interface Airin Homogene.. Enter o
—
Propagation
Channels
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[0k ]| cancel || Help

10

www.wyrowski-photonics.com




Region Channels

e Region definition

— Create a rectangular region
on 1st surface.

— Set the region size as
2.25x2.25mm, and its
center at -3.6 mm along x-
direction.

Edit Waveguide

Geometry /
Channels

/Q

Pasition /
Orientation

I

Solid  Suface Layouts

Surface Name | Edit

Info

1| Plane Interface /Layout

Edit Surface

2| Plane Interface /La‘;out

Edit Surface

Surface layout containing 1 regions.

Surface layout containing 0 regions.

T e R v b 7 e e gl

Str Edit Grating Region x
F
Shape  Region Channels Grating
- OEEE oo e e reper |
" ResionType
Pro
Cl
Definition of Unrotated Rectanale
Center X -3.6 mm Center Om
Width 2.25mm Height 2.25mm é 1
[] Keep Aspect Ratio E o |
Validity: @ =
n
L <]
— Rtetion e
' T T T T
45 -4 -35 -3
X [mm]
Validity: @ Cancel Help
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Region Channels

e Region definition

— Create a rectangular region

on 1st surface.

Set the region size as
2.25x2.25mm, and its
center at -3.6 mm along x-
direction.

Define this region as
grating with single
transmission order TO =
50%, and single reflection
order RO = 50%, which
makes a semi-reflective
mirror.

Edit Waveguide

Solid  Suface Layouts

Surface Name | Edit Info

1| Plane Interface jE{;‘I}OiI{II‘fEOE Surface layout containing 1 regions.

2| Plane Interface /Eg‘l’,tjl{maoe Surface layout containing 0 regions.

T e R v b 7 e e gl

%.___Ir
ition /
Orientation
Str| Edit Grating Region x
F
Shape Region Channal
—| Order Selection  Efficiencies
bl (®) Use Ideal Gratings (O Use Real Gratings
Pro
c Grating Vector ‘ 1] 1;"m| s | 01/m Calculator 1D Gratings
Overall Transmission L} Overall Reflection
From Front Side From Back Side
Direction | Order Number | Efficiency | Direction | Order Number | Efficiency
T 0 50 %
L R 0 50 %
Validity: @ Cancel Help

Efficiencies are given with respect to incidence

from back side; in this example, T and R

corresponds to -/- and -/+ channels respectively.
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Region Channels

e Region definition
— Set up the channels for this region, following the same rule as for
the surfaces.
Select Open Channels Select Open Channels
[ Plus-Flus-Direction [+ Minus-Plus-Direction [ Plus-Plus-Direction
[[] Plus-Minus-Direction [ Minus-Minus-Direction [] Plus-Minus-Direction
Note: region
channels provide
individual control
in addition to
surface channels
region channels -/+, -/- on region channel -/+ on only
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Region Channels with Grating

Edit Waveguide X

e Region definition
— Itis possible to define a

diffractive grating on a
given region.

Solid  Suface Layouts

region with
ratin s
P

Structure / g g
Function 7 |Position | Orientation | Surface |Back Medium | Comme
e N 1 (0m0m;0m) (0% 0% 07 Plane Interface Fused_Silica in. Enter ¢
#Ih 2 (0mO0m;5mm) (0% 0%07 Plane Interface Airin Homogene . Enter o
—

Flane Conical Cylindrical Aspherical
Tools i - | Add | | [sert | | Delete |
[ ok || Cancel || Hep |
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Region Channels with Grating

Edit Waveguide

e Region definition T

- It IS pOSSIble to deflne a %ﬁ?ﬁé?’;’ 1| Plane Interface /ES',E,E?”E"E Surface layout containing 1 regions.
diffractive grating on a g e e
given region.

- We add a rectangular

@

P RN e e

S
F| Edit Grating Region x
region on 2nd surface =} oo s
] = ) -
1 DEERE e
centered at -9mm along x-
C
- . Definition of Unrotated Rectangle .
d I re Ctl O n . Center X 5 mm Center Y Om
\width 2.25 mm Height 2.25 mm g T
[] Keep Aspect Ratio E -
I — 7
Validity: @ B
g. ]
e T T T
-0... -0.009 -0...
X [m]
Validity: @ Cancel Help
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Region Channels with Grating

e Region definition
— It is possible to define a
diffractive grating on a
given region.
— We add a rectangular
region on 2nd surface,

centered at -9mm along x-
direction.

— Define an ideal grating with
1um period, and specified
diffraction coefficients as
T0 =10%, T+1 = 60%, T+2
= 10%.

Edit Waveguide

Geometry /

Channels 1| Plane Interface Surface layout containing 1 regions.
~— ane Interface N urface layout containing 1 regions.
. 2 Plane Interface |/ [opant ™0 | Surface layout containing 1
Pasition /
Orientation

]@

Solid  Suface Layouts

PR TR e e ey

23t 1|

]

Edit Grating Region x

Shape Region Channels Grating

Order Selection  Efficiencies
(®) Use Ideal Gratings () UUse Real Gratings
Grating Vector \ 6.28E+06 1/m| x | 0 1/m| | Calculator 1D Gratings |
Overall Transmission ) Overall Reflection

From Front Side From Back Side
Direction |Order Mumber | Efficiency Direction | Order Mumber | Efficiency |
T 0 10%
T +1 60 %
T +2 0%
Validity: @ OK Cancel Help
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Region Channels with Grating

e Region definition B 5 Gt e o [ )

30 View

— It is possible to define a
diffractive grating on a
given region.

— We add a rectangular
region on 2nd surface,
centered at -9mm along x-

direction.

— Define an ideal grating with
1um period, and specified Region on surface 1: -/+ channel on
diffraction coefficients as Region on surface 2: +/+ channel on
TO=10% T+1 = 60%. T+2 [with TO, T+1, T+2 diffraction orders]
= 10%.
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Document & Technical Info

code Feature.0011

version of document 1.0
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