
S1. OPTIMIZING THE MODE PURITY

FIG. S1. Far-field intensity profiles (Left) before and (Right) after modifying the hologram to

encode amplitude information to purify the LGl
0 mode. The profiles for (Top) l = 1 and (Bottom)

l = 2 are shown.

A Gaussian beam incident on a forked grating with topological charge l produces a field

Ul in the Fourier plane that is actually a superposition of Laguerre-Gaussian modes with

azimuthal order l and radial orders p:
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where C l
p is a coefficient determining the amplitude of each mode and
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where w0 is the beam waist and Ll
p are generalized Laguerre polynomials [1]. For low values

of l, the majority of the power ends up in the p = 0 mode, which corresponds to a single

ring, but a portion of the intensity goes into higher radial modes [2, 3]. One approach to

purifying the lowest mode is to encode amplitude information in the phase-only hologram.

This can be achieved by spatially modulating the diffraction efficiency of the blazed grating

imprinted on the SLM. There are a number of ways to implement this approach [3, 4]. One

of the most efficient ways to encode the amplitude profile A, so as to maintain the intensity

of the final hologram, is as follows:

Ψ = ψ + f(A) sin(ψ), (3)
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where J0[f(A)] = A and J0 is the zeroth order Bessel function of the first kind [4]. Thus,

single ring intensity profiles are produced by setting A = |LGl
0|. Figure S1 shows the

intensity profiles for l = 1 and l = 2, before and after the addition of the amplitude mask.

The higher order radial modes, seen as additional outer rings, vanish with the mask applied.
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