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Application Scenario
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Reference Paper & Parameter Origin
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"Quasi-Bessel beam generation by a diffractive axicon with an exponential phase function" Moon et al., Optics & Laser Technology 177, 111059 (2024)



From Real Asset to Digital Twin
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Optical System Overview - Standard Axicon
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Gaussian wave source

• Radius: 2mm × 2mm

• Wavelength: 1064nm

• Ex polarized

Bessel beam 

shaper

Shaper Config:

• Angle (θ): 0.67

• Topological Charge: 0

• Case 1: Modulation Magnitude = 0

Unwrapped phase profile of standard 

axicon phase



Optical System Overview - Modulated Axicon
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Gaussian wave source

• Radius: 2mm × 2mm

• Wavelength: 1064nm

• Ex polarized

Bessel beam 

shaper

Shaper Config:

• Angle (θ): 0.67

• Topological Charge: 0

• Case 2: Modulation Magnitude = 55

Unwrapped phase profile of modulated 

axicon phase



Measured Axial Intensity Profiles
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Standard Gauss-Bessel beam

Modulated Gauss-Bessel beam (Homogenized)

Comparison of Phase Profiles



Measured Axial Intensity Profiles (1-D Profiles)
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Standard Gauss-Bessel beam Modulated Gauss-Bessel beam (Homogenized)



Results - Transverse Profiles

VirtualLab Fusion @ www.lighttrans.com10

H
o
m

o
g
e
n
iz

e
d

S
ta

n
d
a
rd

Z = 50mm Z = 150mm Z = 250mm



Demonstrated Workflow
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Configuring speed-accuracy settings



Conclusion
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Modulated Gauss-Bessel beam (Homogenized)



References & Resources

VirtualLab Fusion @ www.lighttrans.com13

1. Moon, J. B., Lee, H. R., Han, G. W., & Kim, J. W. (2024). Quasi-Bessel beam generation by a 

diffractive axicon with an exponential phase function. Optics & Laser Technology, *177*, 

111059. https://doi.org/10.1016/j.optlastec.2024.111059

2. Daniel Flamm, Daniel Günther Grossmann, Michael Jenne, Felix Zimmermann, Jonas Kleiner, 

Myriam Kaiser, Julian Hellstern, Christoph Tillkorn, Malte Kumkar, "Beam shaping for ultrafast 

materials processing," Proc. SPIE 10904, Laser Resonators, Microresonators, and Beam Control 

XXI, 109041G (4 March 2019); https://doi.org/10.1117/12.2511516

https://doi.org/10.1016/j.optlastec.2024.111059
https://doi.org/10.1117/12.2511516

	Folie 1
	Folie 2: Executive Summary
	Folie 3: Application Scenario
	Folie 4: Reference Paper & Parameter Origin
	Folie 5: From Real Asset to Digital Twin
	Folie 6: Optical System Overview - Standard Axicon
	Folie 7: Optical System Overview - Modulated Axicon
	Folie 8: Measured Axial Intensity Profiles
	Folie 9: Measured Axial Intensity Profiles (1-D Profiles)
	Folie 10: Results - Transverse Profiles
	Folie 11: Demonstrated Workflow
	Folie 12: Conclusion
	Folie 13: References & Resources

