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Construction and Modeling of a Graded-
Index Lens

Construction of an imaging system with a graded-index (GRIN)
lens, and introduction of ray and field tracing analysis of this
imaging system.



About This Use Case

e The following toolbox is required
— Starter toolbox

* This use case was produced with VirtualLab Fusion
(Build 7.0.0.35).

« Get your free trial version here!
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http://www.wyrowski-photonics.com/service/virtuallab-trial.html

This Use Case Shows ...

* how to construct a GRIN lens.
 how to perform either ray and field tracing analysis of it.
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Construction of a GRIN Lens

e Specifications of the
GRIN lens

— Components =»

GRIN Component is used
to model the GRIN lens.
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GRIN Lens: GRIN Medium

. . f Me.di.ljh.bet.h;éen-Irrt.erfaces £
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Basic Parameters  Scaling  Periodization

3 — 2 2 Base Material
Wlth r -_ J x + y [ Mame ElnNon—D\spersi‘.'e Material (n=1.5834) Q

Defined by Constant Refractive Index ~ 16834

e In this case [1]: :
ny = 1.5834 et Ot

g — 0.32665 mm_l on(r)=nn+§nwi On(qﬂ)2=nn+i=§lnl—fri

| - ®n(r)=mng(1 — %TE)
Refractive index n(x, y)

Maximum Order N ¥ 1

A Parameter [Unit]
Gradient constant g [mm™(-1]] 0.32665 I
Calculate g from GRIN
Lens Parameters
X Ty
N g 1.45 : Cancel Help
X

4 mm IH
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GRIN Lens: GRIN Medium

. . Preview for GRIN Medium — O *
[ R efraCtlve I n d eX n (x) y) Extension and Section Plane  View Parameters
2 View Range (x. y. z) | 2mm| | 2n'|n1| | 1n1n1|
— g 2 Section Plane (®) x-y-Plane () z-%-Plane () z-y-Plans
nx,y)=ng|1——-r
2 z-Position of Section Plane ' ‘ Om

Wlth T = \/xz -I— yz . Diagram  Table [®)

Real Part of Refractive Index

e In this case [1]:
Ng = 1.5834 3
g = 0.32665mm™" )
Refractive index n(x, y) S
A O i160 1.4145
Ty_; 145

¥ [mm]
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x - -

4 mm Close Help
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System Setup: Detector and Linkage

o Specifications of detector:
— Electromagnetic Field Detector is used to detect the image.

2: Light Path View (Light Path Diagram #1)* =R
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Simulation Results: Ray Tracing Analysis

g E=En
e Simulation engine:  Logging 2F
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: ,
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— e o B

...........

Ray bundle in the imaging system Spot diagram
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Simulation Results: Field Tracing Analysis

Amplitude of the field [V/m]

. . .
P f ; m | at O n e n n e . B, 4 Electromagnetic Field Detector #5600 after GR... | = || & |[3m]
I u I I » Electric Field
Diagram  Table Value at fry)
Choose Field Tracing 2nd e
—
g 15536
Generation. : Ey
. E
I £ o 0.77679
- IC O =
" . E=. 4 Electromagnetic Field Detector 2600 after GR... | = || (=) | [s3m]
=] Electric Field
Diagram  Table  Value at {xy)
a2 7 w Amplitude of Ey-Component [V/m]
X [mm] 0.013027
o
(=]
3
E © 0.0065...
1 3 Ray Distribution 3D EE=E] z
D View 2D View il
&
=, 4 Electromagnetic Field Detector 2600 after GR... | = || = [[3] 0
Electric Field o 02
Diagram  Table Value at fxy) [mm]
Amplitude of Ez-Component [V/m]

Y[mm]

0.35319
) 0.17659
Ed
il E
1.0128 mm Z

X [mm]

9 www.wyrowski-photonics.com



System Setup: Find the Image Plane

e Find the position of image

plane

— Light Path = Find Focus
Position.
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Simulation Results: Ray and Field Tracing

Ray bundle in the imaging system

Spot diagram
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