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Scenario: Gauss-Bessel Axial Intensity Control

8§ Demonstrated Optical Setup

Component

Specification

Source
Beam Radius
Beam Shaper

Axicon Phase

Phase Modulation

Detector

Gaussian beam, A = 1064 nm
wo = 2mMm

Gauss—Bessel Beam Shaper
[Modulated Axicon]

Equivalent axicon: oy = 1.5°,
n = 1.45

Gaussian, with adjustable
magnitude, width and radial
displacement

1D Field Monitor and Point
Evaluation

Gauss-Bessel Beam Shaper [Modulated Axicon]

Gaussian Beam Mode

Field Monitor [1D, Point]

(@ cr-BEsmot [4 ] |33 or-FmoNO1 600 |

(38 sF-GAUSO1 [0 O

TE: 0 mm TE: 100 mm

Description:

» A Gaussian input beam should be transformed
into a Gauss—Bessel beam with a uniform axial
intensity over an extended propagation region.

» Gaussian type phase modulation provides the
parameters for controlling and optimizing this
distributiont!l.

Demonstration Goals:

» Show that modulated axicon twin controls the
axial intensity distribution of Gauss-Bessel
beams.

« Show that optimization method can be used to
homogenize the axial intensity.

[1] Quasi-Bessel beam generation by a diffractive axicon
with an exponential phase function" Moon et al., Optics &
Laser Technology 177, 111059 (2024)
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What Twin Is Used in This Demonstration?

Gauss-Bessel Shaper Configuration

Gauss_BesseI Beam Shaper Edit Gauss-Bessel Beam Shaper [Modulated Axicon] (CF-BESMOT) b4
[MOdUIated AXicon] (*) ;@‘ Simulation Model Gauss-Bessel Beam Shaper [Modulated Axicon] ra
* Applies a conical phase to the incident Gaussian S || e e
beam to generate a Gauss—Bessel beam. L : g
- Adds Gaussian phase modulation to control the e et —
axial intensity distribution. T4 0 :
structure B Export Designed Phase
* Provides adjustable modulation magnitude, width, }ﬂw - -
and radial displacement. B ——
» Allows these parameters to be varied and I
. . . . . . . Channel 2
optimized for axial intensity homogenization. —
J-'l?-"
» Optionally exports the designed phase profile for L 3 show Paremeters n Separte ing i
use on an SLM. 5
H @ Info: 0
-3

Exported Phase

3 * Find the specification sheets in the Document Center using the twin code CF-BESMO01. VirtualLab Fusion @ www.lighttrans.com



Results — Irradiance Along Propagation

Unmodulated

Magnitude: 0
Relative radius: 1.0
Relative center: (0, 0)

Modulated:
Homogenized

Magnitude: 54.8
Relative radius: 1.0
Relative center: (0, 0)

Modulated:
Not homogenized

Magnitude: 70
Relative radius: 1
Relative center: (0, 0)
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Results — Irradiance Along Propagation

Unmodulated
Magnitude: 0
Relative radius: 1.0
Relative center: (0, 0)

Modulated:
Homogenized

Magnitude: 54.8
Relative radius: 1.0
Relative center: (0, 0)

Modulated:
Not homogenized

Magnitude: 70
Relative radius: 1
Relative center: (0, 0)
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Task — Optimize Modulation Magnitude for Homogenization

Before Optimization

Magnitude: 0
Relative radius: 1.0
Relative center: (0, 0)

After Optimization

Magnitude: 54.8
Relative radius: 1.0
Relative center: (0, 0)
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Parameter Variation Analyzer:

Irradiance [W/m?]

0.1

+

Evaluates the merit functions in the region

Parametric Optimization:
Optimizes the Modulation Magnitude
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Workflow

What the User Does

1. Open the “Optical Setup Gauss-Bessel.os” file.

2. To optimize the modulation magnitude for a
homogenized beam, start a new Parametric
Optimization.

3. Choose
parameter.

Modulation Magnitude as the

4. Use the Parmeter Variation Analyzer as the
detecting device.

5. Set the optimization constraints as in the table.
6. Setto Simplex with 500 iterations.
7. Start optimization

[% *173: Parametric Optimization
Specification of Detecting Device

(=[5 )

Thls page allcws you to select one or more detecting devices (detectors and analyzers). At least one detecting device must be selected. If you
n the

Open” button & detecting device, the corresponding edit dizlog is displayed.

() Ray Tracing

a Field Tracing

Detector Edit Dialog

“Field Monitor [1D]" (600} Ml  Open

Analyzer Edit Dialog
“Parameter Variation Analyzer” (# 802) Cpen

[C] classic Field Tracing

Info: !1 i |
Back Mext > Show
Constraint Mame Use WE|ght Constraint Type Value 1 Value 2 | Start Value
Operator | Modulation Magnitude ‘I { Range 8] 100 50
Relative RMS Flatness 1 | Target Value 0 /A
Average Axial Intensity 1 | Target Value Infinity (V/m)* /A
Local Optimization Settings
Optimization Algorithm  Downhill Simplex ~
Maximal Number of [terations 500
Maximum Tolerance 1e-05

Initial Step Width Scale Factor

VirtualLab Fusion @ www.lighttrans.com




Workflow

&*13& Parametric Optimization EI@
Optimization Results
Wh at th e U s e r D oes Start or stop the optimization routine. The results are shown in the table.
b Go
. . . . .
Simulation Step
7. Once the optimization finishes, open the | ... T B B E B B e B W B B R
- - Optimizer Logging Target Function Value Data Amay e 0.00128 4.82e-05 0.000549 0.000214 0.000233 9.87e-05 9.53e-05 5.71e-05 6.47e-05 4.93e-05 5.37e-05 m
O ptl m Ized Setu p - Parameter Constraints Modulation Magnitude (... | Data Amray ~ 50 55 60 57.5 52.5 56.2 53.8 54.4 55.6 54,7 55.3
“Parameter Variation Anal... Average Axial Intensity Data Amay ~ 154 (/m)® | 150 (V/m)E | 142 (m)E | 146 (Vim)T | 152 (Vim)E | 148 (Wim)E | 151 (W/m)E | 150 (v/m) | 148 (W/m)E | 150 (W/m)E | 149 (W/m)?
. . “Parameter Variation Anal... Relative RMS Flatness Data Aray o 0.0352 0.00188 0.0224 0.0129 0.0155 0.00728 0.00717 0.00358 0.00441 0.00213 0.00295
8. Then, use a Parameter run to visualize
the Irradiance in (X-Z).
-?E Create Qutput from Selection Filter Rows by... X
9. Observe the homogenized axial

irradiance distribution.

T * 188: Parameter Run EI@
Parameter Specification
Set up the parameter(s) to be varied.

For convivence, the optimized Gauss- o s o et i 7l e vl g o s
Bessel Shaper iS provided in “Opti m ized Several modes are available specifying how the parameters are varied per iteration.
Optical Setup.os” o

ﬂ Show Only Varied Parameters

1(2|* Parameter Vary From To Steps Step Size Original Value
B “Field Monitor [1D]" (% 600)

EI Basal Positioning [Relative)
Distance Befo... Omm | 300 mm 101 3 mm

Info: 0

< Back MNext > Show »
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