Scenario 246.01: Rigorous Simulation of
Light Diffraction at Coated Sinusoidal
Grating

This example demonstrates the rigorous simulation of a coated
sinusoidal grating and it illustrates the effect of the coating on
the summed efficiency of all reflected orders.

Keywords: rigorous analysis, FMM, sinusoidal grating, coating
Required Toolboxes: Grating Toolbox

Related Scenarios: G.001a, Scenario 104.01
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Modeling Task
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High reflection coating: Stacko1_632.8nm




Modeling of Coating on Surface Grating

Load sample file
‘Scenario_246.01_
Sinusoidal_Grating_
without_Coating.Ipd’

This sample file
contains a sinusoidal
grating.

Use Grating Efficiency
Analyzer to analyze the
grating.




Modeling of Coating on Surface Grating

To add a coating to
the grating double
click on General 2D
Grating component to
open Edit dialog.
Select Structure /
Function page.

Click Edit button of
first stack to display
the stack editor dialog.




Modeling of Coating on Surface Grating

In order to take a coating
during the rigorous
simulation into account
the coating must be

inserted to the stack as a
e ot bt e yor o sequence of surfaces and
media.

Click on Stack Tools.
‘\-lfaliditv: J ; Add || Insert l][ Delete SElECt IVIS@I’t COCItiI’Ig.

Period

F ™

Base Block

Stack Periodis | Independent from Interface/Media Peod |

Stack Period 3

I@ Tools - oK ][ Cancel | [ bel




Modeling of Coating on Surface Grating

« Select optical interface
no. 1 in order to add
on this surface a

[ dit Coating Tool CO atl n g.
Insert Coating Behind Stack Interface No. 1 =

Coating To Insert CliCk the -button to
Name  [No Coating .
o load a coating from
the coating catalog.

| Cancel || Help




Modeling of Coating on Surface Grating

| Coatings Catalog

inition Type: | Light Trans Defined '] Stack01 632.8nm

- M0 AR

[l Standard-AR

(=)- Standard-HR
[ T (]

(Category: Standard-H

a=0"

Coefficients Calculator

Test Wavelength
600 nm

Q2] [x

Catalog Tools + Show Preview

o Select the LightTrans
Defined catalogs and
choose the Standard-
HR catalog.

Click on
Stacko1_632.8nm.

Click the OK button of
the catalog dialog and
the OK button of the

Edit Coating Tool
dialog.




Modeling of Coating on Surface Grating

Now the stack editor
(s | contains the coating on

top of the surface as a
sequence of surfaces and
media.

o ot St el S Click OK to close the stack

2 1073 nm 10731 n inuscidal Grating Inte Titanium_Diexide-TiO: Enter your comi| = .

3 65.3%2nm 176 inusoidsl Grating Inte Silicon_Dioxide-Si02- Enter your ] ed I to r'.

4 1073 1nm 28401 n inuscidal Grating Inte Titanium_Dioxide-TiO. Enter your comi

5 E9.392nm 3534 nm inuscidal Grati gl te Silicon_Dicxide-Si02- Enter your comi
107.31 nm  460.72 i itanium_| D{md&TO Enter your comi

Base Block

Close the component
| ! dialog by clicking the OK

validity: Add | [ nset | [ Delete |

R button.

|Independent from Interface/Media Period v |

Stack Period 3um

Use Grating Efficiency
Q) (] [Teols i) [0k W cencel ][ heb

Analyzer to analyze
grating.




Simulation Results for x-Polarization

Detector

Without coating

Grating Efficiency Analyzer

Sub - Detector
Ciwverall Transmission Efficiency

Result
98 996 %

Civerall Reflection Efficiency

1.0035 %

Civerall Reflection and Transmission Efficiency

100 %

Absarption

0%

With coating

Grating Efficiency Analyzer

Owerall Transmission Efficiency

57147 %

Owerall Reflection Efficiency

42853 %

Owerall Reflection and Transmission Efficiency

100 %

Absarption

TITIBE-14 %

o« The results can be found in the Detector Results
section of the main window.

« The high reflection coating increases the
reflection significantly.




Changing the Polarization

o Inthe edit dialog of
s peve vioe SN &S| the |deal Plane Wave

wWavelength 6328 nm weight 1

light source you can
e change the

ot oizsin (Pl : polarization to pure
y-polarization.

Polarization Refers to
i@ X-Y-Coordinate System i©) TE-TM-Coordinate System

« Two preset sample
files (without and with
) coating) are provided
| [ Corca ] [t for y-polarization,




Simulation Results for y-Polarization

Detector

Without coating

Sub - Detector
Owerall Transmission Efficiency

Result
97 607 %

Civerall Reflection Efficiency 23527 %
Ciwerall Reflection and Transmission Efficiency 100 %
Absarption JANTE-13 %
0 0 Owerall Transmission Efficiency 48.85 %
Wlth Coatl n Owverall Reflection Efficiency h1.15%
Owerall Reflection and Tranasmission Efficiency 100 %
Absarption 1.5543E-13 %

Grating Efficiency Analyzer

Grating Efficiency Analyzer

« Also for y-polarization, the high reflection coating
increases the reflection significantly.




Conclusion

« The rigorous simulation of coated gratings
requires to specify the coating layers as a
sequence of surfaces.

The Grating Toolbox allows to take into account

the effect of coatings and to use coatings of the
VIRTUALLAB™ coating catalog.

VIRTUALLAB™ can take into account the reduction
of the layer thickness depending on the normal
vector as it often appears during the fabrication
process.
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