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Evaluation of Jones and Miuller Matrices



Abstract

] % Evalustion of lores snd Muller-bairi
Source Code  Advanced Settings

1
31
12 namespace Ownlode {
public class WiModul
ffboolean flag whether evaluated Jones and Mueller matrix shall be log
bool logHatricesIntoConsoleWinddw = True;

run method of the module/analyzer

43 public woid Run() {
11 # DEBUGOPTION |

12 VirtualLabAPI . Core.Processlanguage. ShowSimulationResults
{fask for system
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This tutorial demonstrates a workflow to
calculate Jones and Muller-Matrices for any
kind of optical system by using a module.




This Tutorial is about ...

E 3: Evaluation of Jones and Miller-Matrix
Source Code  Advanced Settings
1
31
32 namespace OwnCode { -
33 public class ViModule { =
34 //boolean flag whether evaluated Jones and Mueller matrix shall be log =
35 bool logMatricesIntoConsoleWindow = true; b
36 N
37 [/ <summary> .
38 /// run method of the module/analyzer =
39 £/ </summary> 1
40 public void Run() { =
41 //DEBUGUOPTION!
42 VirtuallLabAPI.Core.Processlanguage.Simulator.ShowSimulationResults e
43 ]
44 /[ask for system
45 Lightpath osToProcess = DocumentHistory<Lightpath>.BrowseDocuments -
1 4
0 Errars ||| 0 Warnings
Code Description  Line
Maodule finished normally. Ln1 Ch1

Jlones Matrix
043017 exp(017146 - 1) 9.26719E-17 - exp(-2.8637 ' )
8.97T1E-17 - exp(-3.1153 il 075675 exp(3.1379 i

[2025-07-03 08:27:51]
Mueller Matrix

0.37888 -0.193384 2.8291E-17 6.2711E-18
-0.19384 0.37888 -1.0752E-16 2.1979E-18
2.912E-17 -1.0554E-18 -0.32056 -0.026736
-1.3895E-17 2.5069E-17 0.056736 -0.32056




Setting up the System

The presented method works with a variety of
different components. Users can setup their
systems to be evaluated by ideal
components, gratings, layer systems,
anisotropic media, etc ....
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Executing the Module

S ==& * Afterwards load the module (which can be found in the
data files of this tutorial or under: Evaluation of Jones
et e irodule and Muller Matrices)

//boolean flag whether evaluated Jo nd Muelle shall be log

[V R VYR WY RN Ry ¥}
B W R R e

bool logMatricesIntoConsoleWindow = tr‘ue

- |+ Press Go! in the main ribbon.

o L v Ry - |« The module will then automatically open new windows
3; Vl:zjai:bjpj Z:r‘e ProcessLanguage.Simulator.ShowSimulationResults “ Where you Can Specify WhiCh additional parameters’
— such as which system and detector shall be

Investigated, the wavelength and if an additional lateral
shift shall be considered.

Select Optical Setup e
Module finished normally. FIlEI S‘tar-t .

&

N@arﬂmﬂem for Mueller Matrix Detection O -

‘Wavelength 500 nm

Go
Execution Lateral Position 0 mm o mm

Cancel Help

Compile | *
Detector Index 201 ~



https://www.lighttrans.com/index.php?id=3471

Results in the Message Tab

The resulting
matrices can
then be found
In the message
tab, commonly
placed at the
bottom of the
screen.
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Detectors
Analyzers /) <summary>
&L Flatiorn Bluoins /// run method of the module/fanalyzer
/) </ summary>
ublic void Run
Tools i~ [H Simulation Engine Profile: General P ,,/DEBUG‘”NE&NE
VirtuallabAPI.Core.Processlanguage.Sinulator.ShowSimulationResults
//ask for system .
Lightpath osToProcess = DocumentHistory<lLightpath>.BrowseDocuments'
4
Code Description  Line
Module finished normally. In1 Ch1
Virtuallab Explorer
‘NHS@S 3

Jones Matrix
1-exp(3.14 1)
1-exp@-)

4. exp(0.0718 1)
50 exp(1.75 1)

[2025-07-03 09:06:52]

Mueller Matrix

12598 <1257 44456 12664
-1242 1242 -52.435 -12.077
-21.022 21.857 75913 52832
197.64 -199.76 -45.438 1039

“Current Global Options.options” (Changed Simulation Defaults; Number of Used Cores: 8)

CPU Usage: 0% [

1100% [l PrysicalMemor: oF GGG | 3268




Example — SiO2 Thin-Film



Task Description

input field
+ ideal plane wave
+ wavelength vary from Esi
200nm~1um N
* linearly polarized
E,; -
pl reflected field

elliptically polarized light E
S,r

)

-"lﬁ
-"'l-

plane of incidence

Ep'r
coated sample i
* coating: SiO2 thin film
« thickness L; : 10nm+0.1nm Task: Evaluate Jones and
* base material: Si Miller-matrices for various
Parameters follow from Woollam et al., Proc. angles and Wavelengths.

SPIE 10294, 1029402 (1999)
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Result Overview

A =500nm
® = 55°

lones Matrix
043017 - exp(0.17148 1) 9.2619E-17  exp(-2.8637 - )
B8.9771E-17 - exp(-3.1153 -0} 0.73678 - exp(3.1379 1)

[2025-07-03 09:13:44]

Mueller hatrix

0.37888 -0.19384 2.8291E-17 8.2711E-18
-0.19384 0.37888 -1.0732E-16 2. 1979E-18
2.912E-17 -1.0554E-16 -0.32056 -0.056736
-1.3895E-17 2.5008E-17 0.056736 -0.32056

A =500nm
® = 75°

Jones Matrix
0.13638 - exp(1.1986 - 1) 1.1347E-16 - exp(-0.23507 - i)
1.7914E-16 - exp(3.0426 - i)  0.B8158  exp(3.1335 1)

[2025-07-03 09:16:04]
Mueller Matrix

039789 -0.37929 1.5923E-16 -2.9406E-26

-0,37929 0.39789 -1.5513E-16 3.0673E-17

-1.0382E-16 9.0633E-17 -0.043536 -0.11207
-4.814E-25 4.7045E-17 011207 -0.043536

A =550nm
® = 55°

lones Matrix

0.41003 + exp(0.15092 - i) 8.624E-17 » exp(-2.8897 - )
8.8035E-17 - exp(-3.1213 1) 0.74602 - exp(3.1357 1)

[2025-07-03 09:14:14]
Mueller Matrix

0368234 -0.19421 3.0472E-17 5.2786E-18
-0,19421 036234 -1.0083E-16 1.8501E-18
2.6423E-17 -9,8001E17 -0.30214 -0.047757
-1.1696E-17 ZA102E17 0047757 -0.30214
A =550nm
® = 75°

Jones Matrix
011112 - exp(1.295 - ] 1.1578E-16 - exp(-0.19788 - )]
1.8034E-16 - exp(3.0577 - ip 0873585, exp(3.139 - )]

[2025-07-03 09:16:48]
Mueller Matrix

0.38973 -0.37738 1.5843E-16 -1.1317E-25

-0.37738 0.38973 -1.5643E-16 2.5653E-17

-1.033E-16 9.5653E-17 -0.026254 -0.093719
-5.469E-26 3.9345E-17 0.093719 -0.026254

A =600nm
® = 55°

Jones Matrix

0.39636 - exp(0.13573 1) 81%12E-17 - exp(-2.83107 +1)
8.6841E-17  exp(-3.1251 i) 0.7385%  exp(3.1348 1)

[2025-07-03 09:14:40]
Mueller Matrix

0.3513  -0.1942  3.1805E-17 4,5953E-18
-01942 03513 -9.044E-17 1.6106E-18
2.4614E-17 -8.2966E-17 -0.28978 -0.041575
-1.0182E-17 1.837E-17 0.041575 -0.28978

A =600nm
® = 75°

lones Matrix
0.084656 - exp(1.3802 - ] 1.1745E-16 - exp(-0.17034 - )]
1.8117E-16 - exp(3.0681 - i} 087186 exp(3.1385 - ]

[2025-07-03 09:17:12]
Mueller Matrix

0.38455 -0.37559 1.5768E-16 1.2788E-25
-0.37559 038455 -1.5745E-16 2.2234E-17
-1.0281E-16 9.974E-17 -0.014578 -0.081229

1.3373E-26 34102E-17 0.081229 -0.014578
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* The files attached to this document require the specific version or later.
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