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Abstract

It is known that the orbital angular 

momentum (OAM) is linked to the helical 

phase of light. Nowadays, optical beams 

carrying OAM are shown to be useful for 

many applications, from quantum optics 

to optical communication and to bio-

photonics. Following the work of M. 

Massari et al., we demonstrate the 

generation of optical beams with OAM by 

using spiral phase plates. Three 

examples with different OAM indices are 

shown in the simulation with VirtualLab 

Fusion.
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Modeling Task

input field
- fundamental Gaussian

- wavelength 632.8 nm

- waist radius 240 µm
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lens #1
- focal length 750 mm

lens #2
- focal length 100 mm

spiral phase plate
- material refractive index 

n = 1.489 @632.8 nm

- varying azimuthal and

radial indices L and P

?
How to generate optical beams that 

carry orbital angular momentum 

(OAM) with spiral phase plates?

concept of the setup follows from M. Massari, et al., Appl. Opt. 54, 4077-4083 (2015)
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Azimuthal Index L=1, Radial Index P=1

input
planar 

mirror

planar 

mirror

lens #1
lens #2

phase 

plate

phase distribution 

of the field behind 

the phase plate

generated OAM beam

4

x

z



Azimuthal Index L=1, Radial Index P = 2
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Azimuthal Index L=1, Radial Index P = 3
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Different Cases in Comparison

input
planar 

mirror

planar 

mirror

lens #2

lens #2

phase 

plate

experimental 

results from 

M. Massari, et al., 

Appl. Opt. 54, 

4077-4083 (2015)

VirtualLab Fusion simulation 

lens #1

We perform the simulation only 

according to the reference, but 

not as exact reproduction due 

to lack of information.
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Peek into VirtualLab Fusion
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flexible definition of microsctructure surfaces
visualization of field quantities (e.g., the phase)
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Workflow in VirtualLab Fusion

• Customize microstructure surfaces

− How to Work with the Programmable Interface & Example 

(Spherical Surface) [Use Case]

• Set the Fourier transforms properly

− Fourier Transform Settings – Discussion at Examples
[Use Case]

https://www.lighttrans.com/index.php?id=1342
https://www.lighttrans.com/index.php?id=2135


free 
space prisms, 

plates, 
cubes, ...

lenses & 
freeforms

apertures & 
boundaries

gratings

diffractive, 
Fresnel, meta 

lenses

HOE, CGH, 
DOE

micro lens & 
freeform 
arrays

SLM & 
adaptive 

components

diffractive 
beam 

splitters

diffusers

scatterer

waveguides 
& fibers

crystals & 
anisotropic 
components

nonlinear 
components

VirtualLab Fusion Technologies
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further reading

- How to Work with the Programmable Interface & Example (Spherical 
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Polarized Light
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