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Description

 This use case introduces the so-called calculators of
VirtualLab.

 These calculators represent helping tools for diverse
computations and visualizations.
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Introduction

e Calculators can evaluate and visualize several basic
equations and in this way help to interpret more complex
simulations.

 They are documents which means that you can
— Rename them
— Activate them via the VirtualLab Explorer
— And, most important, save them with their last settings and results.

B - SHd8 -
Start Sources Functions Catalogs Windows
= 4 ot i) E‘é@ 7 About VitualLzb
1| FEr (7 | i
-- i — alakaks =

R 1 Informti
Mew Open LightTrans | |Calculators| | Starter Diffractive Grating Laszer Lighting | = cense inomaton
Solutions = Optics ~ < Resonatar - - ;,"'SD Update Information

Solutl & | ABCD Law Caloulator
\:| Diffraction Angle Calculator

|:| Direction Converter

|:| Fresnel Efects Calculator
|:| Laser Beam Calculator

|:| Modulation Depth Calculator

\:] Vector & Coordinate System Viewer

o e P B L PN LTI TR L R

5
§
i
f
5

www.wyrowski-photonics.com



ABCD Law Calculator

* Allows you to build a simple system out of ABCD matrix
elements.

* Then, the effect of this system on an arbitrary Gaussian
beam is calculated.

 The system can be copied afterwards to the Ideal
Component “ABCD Matrix Setup” to evaluate the effect
of this system on arbitrary fields.
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ABCD Law Calculator (Demo View)

= = |[ES
Input Gaussian Beam
‘wavelength 532 nm Beam Radius 1/e? 1 pm
M2 Parameter 1 Phase Radius +rf m
Index Type Physical Parameters
B Free poce I-

2 Thin Lens

3 Free Space

4 Spherical Mirror

5 Sphenical Interface

& Plane Interface

7 Composite / Arbitrary Matrix

0Om
200 mm
0Om
Om
0oOm
0Om

-10 Um 1 f=100 mm

01m 1 0 =200 mm

20 1/m 1 R=100 mm

-41m 08 R=50mm,n1=1,n2=125
01m 125 n1=125n2=1

01m 1

Insert ] [ Append ] [ Edit ] [ Delete ]
ABCD Matrix Output Gaussian Beam
2 200 mm Beam Radius 1/e* 23.943 mm
2% 1/m 15 Phase Radius 133.33 mm
Close ] [ Help
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Diffraction Angle Calculator

« Allows you to visualize the angles of the diffraction orders
of a grating with a certain period.

 Both transmitted and reflected orders are shown.
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Diffraction Angle Calculator

3: Diffraction Angle Calculator

Grating Period

3um
Incident Angle LS
Wwavelength 532 nm
Diffraction Orders
Maximum Shown Order
Reflected Orders Range =)
Transmitted Orders Range 12 ..

Superstrate Material

Mame |"u"a{:uum

[Catalug Materal

*) (2] (&

State of Matter (Gas or Vacuum

£ Switch Materials {

Substrate Material

MName

|Fused Silica

[Catalog Material

=

State of Matter Solid

E=E|IR|EXE)
Dizgram | Table |

-a0° +20°

+B30° -80°

m—— Reflected Orders

T ransmitted Orders
Incident Wave

Separate Diagram

Close ] [ Help ]
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Direction Converter

i:l 8: Direction Converter =] = =3
— Converts between

Cartesian angles, spherical

Mame |Standard Air
— B angles, wave numbers, and

State of Matter (Gas or Yacuum S p ati aI fre q u e n Ci eS .

Direction

i@ Cartesian Angles
Alpha 200
Beta I
(") Spherical Angles
Phi W T
Theta 3.314°

71 Wave Number Vectors
X Component (kx) 3 5515E+06 1/m

Y Component (ky) 5 633IEE+D6 1/m

() Spatial Frequency

X Component (u) h 6524E+05 1/m
Y Component (v) 8.9662E+05 1/m
Close ] [ Help
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Fresnel Effects Calculator

 Calculates the Fresnel coefficients for a certain medium
transition.

* The coefficients can be plotted versus incidence angle,
wavelength, or both.

e The results can be view either in table form or as
diagram.
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Fresnel Effects Calculator

5: Fresnel Effects Calculator
First Material

Name |Fused5i|ic:a

(2 &

[Catalng Material
State of Matter Solid
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Second Material

Mame |Starn:lard Air

[Catalng Material ']
State of Matter Gas or Vacuum
Coating
Mame |No Coating
/ Q X
I cSécnna O
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_D_Q_PO
N ] (]
Q CT o

[ ] ]

=]l = ==
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[ Close ] l Help ]
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Laser Beam Calculator

e Allows you to enter some

alﬂ: Laser Bearn Calculator El [=] @ Of the CharaCteriStiC
e omaors Gama Hode 7] parameters of a Gaussian
- o= : beam with arbitrary M2-
arameter 1
value.
e e .  The remaining parameters
@ ‘Waist Radius 1/ 2 100 pm .
HalfAngle Divergence 12 07025 are calculated instantly.
Rayleigh Length 55.052 mm
 The parameters can be
Longitudinal Waist Offiset 50 mm Copied afterwards to a
Beam Radius (z=[0) 142 56 pm T . 1”7 |:
chose Rasive (220 S Gaussian Wave” light
— source.
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Modulation Depth Calculator

|.j 11: Medulation Depth Calculator

S =)

Setup Height Profile of Transparent Plate V]

Substrate Medium

Fused Silica in Homogeneous
Medium

Surrounding Medium

Standard Air in Homogeneous
Medium

Gitoss )/ Eat)(Qview |

oo [/ 26t )(QView |

Wiavelength

Mumber of Quantization Levels
per 2 pi Phase Modulation

Height Medulation Depth per 2 pi
Madulation Depth of Quantized Interface

Validity: ~

832 nm
6=

1.1544 pm
1.0823 pm

Close I I Help

« Allows you to calculate
the modulation depth a
diffractive optical element
(DOE) must have for a
certain wavelength.

e The calculation is based

on the thin element
approximation (TEA)
theory.
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Vector & Coordinate System Viewer

Can be used to visualizes how a coordinate system or direction
vector is rotated according to different angle definitions.

|-:| 4: Vector & Coordinate System Viewer

Longitude r)

1200

Latitude

=N [T F35)
Define Coordinate System |Add'rtional View Pammeters|
Definition Type [Diredion Angles ']
Z Direction
Angle Alpha [} 80
Angle Beta B 63
Angle Gamma D 25"
Angle Zeta D 0
Close ] [ Help
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Summary

e The shortly introduced calculator documents are very
helpful for diverse calculations e.g. during design and
simulations projects.

« At the moment VirtualLab provides seven calculators:
— ABCD Law Calculator
— Diffraction Angle Calculator
— Direction Converter
— Fresnel Effects Calculator
— Laser Beam Calculator
— Modulation Depth Calculator
— Vector & Coordinate System Viewer
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