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Including Lens Systems in the Optical Setup
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In this document we present possible
workflows on how to transfer the parameters
of a given lens (from e.g., the manufacturers
data sheets) into VirtualLab Fusion. As an
example, we use an aspheric lens where the
surface parameter as well as the medium is
transferred into a Lens System Component.




Example Lens Data

Thorlabs aspheric lens A110 - B

51—\/ — S2 N
~ .
) « design wavelength: 780 nm
g « material: H-LaK54
3
\ 3.39 mm N
5.36 mm
R/ mm k A2 /[ mm-1 A4 [ mm-3 A6 / mm-> A8 / mm~7
S1 41.07 - - - -
S2 -4.76 -1.256813 -7.7454042 E-04 1.9209200 E-06 1.7823124 E-07

Lens information from Thorlabs: www.thorlabs.de



https://www.thorlabs.de/thorproduct.cfm?partnumber=A110-B

I Selection per Component Catalog



I: Selection per Catalog

[Fittr by.. x| The inbuilt component catalog
[#- Light Sources .
- Coppanc already offers a selection of
-} component from Catalog| .
@ Index Modulated & Crystals Components Catalog - Filter: [Elements for General Optical Setup] X Varlous Components from
i [#-Multiple Surfaces Definition Type | LightTrans Defined & R N . . .
. [ Single Surface & Coating m: t" e - QQEEO 1 ®1:: different distributors. Once a
- [ Single Surface & Function — . . .
i Single Surface & tack lens system is defined in
.~ Programmable Component 5 sph".“ T . . .
- Subsystem oMo o VirtualLab Fusion, it also can be
[#- Ideal Components [+ asphericon SPA™ Beamexpanders d . h I f f h
: - asphericon SPA™ High-NA
@ Detectors ”pA:I'j%r-‘OB 9 saved In t e Cata. OC] or Urt er
G- Analyzers - AHL12-10
- Coordinate Break AHL15-12 uses.
-~ Camera Detector AHL18-15 -
- Universal Detector ::ggg
AHL30-26
- AHL45-32
AHL50-40
(=~ asphericon SPA™ Low-NA
ALL100-100
ALL100-200
ALL12-25
- ALL25-50
ALL50-100
- ALL75-150 y
L ALL75-60
asphericon SPA™ UV grade fused sil Lz
Cylindrical Lenses
Functions 5mm
|
B 7 X Tools v (@ Show Preview Cancel Help




Il: Import per Zemax-File



Import per Zemax-File

: A110-B-Zemax(ZAR).zar

A110 B- Zemax(ZMX) Zmx

Imports text into 1D or 2D objects of any sampling

KJE Import Image File

@

Imports raster graphics images
ﬁ Import optiSLang Results

Imports an Optical Setup and the associated parameters
optimized by optiSLang

Q'E Import Code V® Field Data
Imports Code V@ field data
, Import “Zemax OpticStudio @ Lens File
Z] Imports optical setups from 'Zemax OpticStudio ®'
, 95 Import ‘Zemax OpticStudio @ Beam File

Imports beam files in binary format from "Zemax
OpticStudio @'

l}_-'_]]l Incremental Save
? Import

§I Export

ﬁ Global Options
E Exit

If the manufacturer offers Zemax-Files for the
system, they can be used to import it into VirtualLab
Fusion. For in in-depth guide on how to import
Zemax-files, please see: Import Optical System

from Zemax Studio(c)

Edit Lens System Component

Coordinate /
Systems \
/b
Position /
| Orientation | 0 mm
0mm

Note: The import of ZAR — flles
requires a Zemax installation. In case

75 275 um

3 536mm 5.36
4 56044242, 7.2
3.091044: Plane Surface

Index Dlstance Position Type

0 mm Plane Surface

0 mm Aspherical Surface

mm  Conical Surface
16044; Plane Surface

Homogeneous Medium| Comment

Air (Zemax OS) in Homo Lens file surfac
Air (Zemax OS) in Homo Lens file surfac
Air (Zemax OS) in Homo Lens file surfac
Air (Zemax OS) in Homo Lens file surfac
Air (Zemax OS} in Homo Lens file surfac

(

of ZMX — files, VirtualLab Fusion will

ask for a glass database. If that does

not exist, the surface parameters still

can be imported, but all materials will
be set to air.



https://www.lighttrans.com/index.php?id=1305

IlI: Definition per Lens System Component



Specify Lens System Component

Edit Lens System Component XW

. 1 = = 2. Drag&drop the surfaces into the
= ﬁ’ component (aspherical in this case)

[#- Light Sources
- Coordinate

=- C.omponents
i Component from C

- Index Modulated &
- Multiple Surfaces
-Lens System ;:sition/ Index | Distance ! Position lType l Homogeneous Mediurr! Comment

Light Guide Lens System Orientation 1 Omm Omm Aspherical Surface Air in Homogeneous M 51

. - Spherical Lens ,, 2

-- Single Surface & C¢ >R '
-- Single Surface & Fu
i) Single Surface & St
Programmable Comr

Systems

'Undefined|
. Position

Subsystem
[+- Ideal Components
[+]- Detectors
[+~ Analyzers Solver
- Coordinate Break 1. Drag&drop a Lens System
- Camera Detector . : =0
il component into the optical ‘_Ijg
Channel
Setu p Configuration . . . ‘ ] Q l
l F Plane Conical Cylindrical | Aspherical | Polynomial Sampled Programmable
f -1
sz | e v o

™ Validity: @ ] oK Cancel Help
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Transfer Parameter of the Aspherical Surface

Edit Aspherical Surface X

Structure  Height Discontinuities Scaling Coating Periodization

Conical Parameters o
Radius of Curvature 4,76 mmI
Conical Constant EI -1.25681 3|

Polynomial Orders

Number of Orders 8@‘
Order [Unit] Parameter Value
4 [mmA(3)] -0.00077454042
5 [mmA(4)] 0
6 [mmA(-5)] 1.92092e-06
7 [mmA(-6)] 0
| 8 [mmALTY] 17823124207
Definition Area
Size and Shape e
Shape () Rectangular © Elliptic
Size 72mm  x 7.2mm

Effect on Field Outside of Definition Area

© Field Passes Plane Surface e

O Field is Absorbed = v

3. Include surface parameter in the corresponding places
(only shown for S2, but the option window for S1 looks

identical)
—0

S2

Sl—\

ww 0c'L

/&39nm1

5.36 mm

A4

R/ mm k A2 [ mm-1

A4 [ mm-3 A6 / mm> A8 / mm7

S1
S2

41.07 - -

4.76 | @) -1.256813 | @) -

-7.7454042 E-04 1.9209200 E-06  1.7823124 E-07
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Add Medium To Lens System Component

Edit Lens System Component Materials Catalog X
Definition Type LightTrans Defined v H-LAK54_NHG
E (Category: NHG)
Filter by... x|
- H-LAKS3 NHG Diagram Additional Information Calculator
Coordinate =
Systems :'ni:i‘“ﬁ::‘s Relative Refractive Index n Configure Diagram
- H-LAKS A-NHG Absorption Coefficient o«
@ - H-LAK6_NHG o1
o _ — _ - H-LAKE1_NHG c o~ -\ b
Position / Index | Distance | Position | Type : Homogeneous Mediur| Comment - H-LAK68_NHG 5 - 8
Orientation Aspherical Surface - H-LAK7_NHG -g ¥ 8
= 7 @ - H-LAKT7_NHG 7 =
- H-LAKBA_NHG & in 5 =
- H-PK60_NHG e 0
- H-PK62_NHG = - =
-—
- H-PKB2A_NHG o m
L oves mug q>) o ™
= = w
Edit Homogeneous Medium X lg 2 \ 3.
g P =
Material b \I T T 1] L] L] T L] T T
Solver Name IAir ; 04 06 0.8 1 1.2 14 16 18 2 22
—m— Catalog Material v ’G Vacuum Wavelength A [um]
= =
E=3
‘_l._ State of Matter Gas or Vacuum G
Channel Valid Vacuum Wavelength Range
Configuration . ‘ . ‘ NHG
Q- o Canicel Heln G Min Wavelength  300.0859684 nm Max Wavelength 2400643683 ym
Plane Conical Cylindrical  Aspherical — ———
l}- N [ T H-LBAFZU_ HG
s a2l X Tools iff v (@ Show Preview OK Cancel Help
free Spa.ce Tools iff+ Add Insert Delete Tl T
Propagation —_—
Validity: @ oK Cancel Help

4. Open material catalog and choose the appropriate
material
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Add Medium To Lens System Component

BRI S v X The darker color between the surfaces
indicates in general a medium with a higher
Coordinate - “l rEfraCtlve |ndeX.
Systems
o2 ndex | Distance | Position e | omogeneous Mediur, Commen
OF:?:rl\f(?tri‘o/n él DOStmm vsmm l.I;t;«ys';.:)l’lerit:al Sude :-LAKSg4 NHG i:iH:mo (5:1 : N
4. Adjust the positioning of
the multiple surfaces, by \,
defining the Distance D
i between each of them g
Channel
Configuration . ‘ . ‘ ] Q l
l]-'l;: Plane Conical Cylindrical  Aspherical Polynomial Sampled Programmable _\/_
Pl:;e;?as;‘;:ic:n Tools iff+ Add Insert Delete
Valiity: @ [ )[ conee Help « design wavelength: 780 nm

 material: |H-LaK54
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Visualize the Finished Lens

Edit Lens System Component

#

Coordinate
Systems

w

3D View: Lens System

2] lndex] Distance l Position ] Type

] Homogeneous Mediuu] Comment

Position /
Orientation

o

Structure

-

Solver

1 Omm Omm

Aspherical Surface

5.36 mm | Aspherical Surface Air in Homogeneous M

H-LAK54_NHG in Homo S1

e

==
=

L

Channel
Configuration . ‘ .

F |7

Plane Conical Cylindrical

Free Space
Tools
Propagation i

—

i 3 & ¢ :
Aspherical Polynomial  Sampled Programmable Lz

1 mm

A 3D representation of the

Cancel

Help

defined lens can be visualized
here.
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Save lens to Catalogue

X Components Catalog - Filter: [Elements for General Optical Setup]

Edit Lens System Component
Definition Type User Defined v @ q (_I_) S I @ I L3 ]
¢ N

ﬁ [Fitter by... X

=)+ My Components
Coordinate i Grating “ ,"

Systems ‘.- Thorlabs_A110B

k

Position / lndexl Distance [ Position IType ] Homogeneous Medlurr[ Comment
1 Omm Omm Aspherical Surface H-LAKS4_NHG in Homo S1

Orientation
Aspherical Surface Air in Homogeneous M

Q!
4 Save to Components Catalog: Specify Name and Categories X
Check

Structure Name Thorlabs_A1108

Categories

¥

.

B8 7 X Tools {ffw (@ Show Preview [ o Cancel Help

Solver

e

==
=

L

Channel
Configuration

[
Freespace || (1000 . wa  me  oeee | WWhen using the same component multiple times, you can
save it to the Component Catalogue, to allow quick access

E validity: @ [ ok ] cancel Hel L. )
[4] i to it in future times.
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https://www.lighttrans.com/index.php?id=1305

