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• LG beams are scalar beams varying spatially in amplitude & phase & have phase singularity at centre.
• LG modes with circular symmetry are exact paraxial solutions of Helmholtz wave equations in 

cylindrical coordinates.
• This 𝑒𝑖𝑙𝜑 gives spiral structure shift to planar wavefront of Gaussian beam, depending on l revolutions

around propagation
axis.

• Complex radial amplitude distribution of LG beams propagating along z direction can be expressed as,

Laguerre-Gaussian Beam
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• In 1987, Bessel beams were first studied by Durnin.
• Bessel beams carry OAM & are non-diffractive beams.
• They are well-known for reconstructing itself after encountering an obstacle.
• They are mainly controlled & characterized by radial wave vector 𝑘𝑟 & azimuthal index l.
• Complex amplitude of l-order Bessel-Gaussian beam are exact solutions to Helmholtz

wave equation in cylindrical symmetry. It is expressed as,

where 𝐽𝑙 (𝑥) is Bessel function of order l, k is wave vector, 𝑘𝑡 , 𝑘𝑧 are transverse &
longitudinal wave vector  components, respectively.

Bessel-Gaussian Beam
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[J. Durnin, “Exact solutions for nondiffracting beams. I. The scalar theory,” J. Opt. Soc. Am. A 4 (1987) 651]
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Experimental set-up for amplitude & wavefront 
modulated Laguerre-Gaussian & Bessel beams

Schematic of experimental set-up
Experimental set-up used to generate scalar beams
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Simulation & Experimental Results: Wavefront Modulation
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