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Comparison of phase-dependent only and complete
Laguerre-Gaussian beams using modal
decomposition
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<p>Laguerre-Gaussian (LG) beams possess many interesting properties, one of which is that they carry orbital
angular momentum, an extrinsic component of angular momentum, when the electric field or mode has an
azimuthal angular dependence of exp(ilX), where | is the azimuthal mode index. These beams are easily gener-
ated using spatial light modulators (SLMs), where a Gaussian beam incident on an SLM is shaped according to
a predetermined phase pattern. For LG beams, this phase pattern has typically only included the azimuthally
dependent phase component of the field, ignoring the amplitude and radial components present in the full
LG expression. Although this approximation has yielded azimuthal modes which compare well with theory,
it excites higher order transverse modes. We show both theoretically and experimentally, using a method of
modal decomposition, that higher order transverse modes are excited. The results were compared to the full
LG expression, where no higher order modes were seen. This is of particular interest regarding the orbital
angular momentum carried by these beams.
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