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Abstract: We outline the possibility of optical trapping atvdeezing with Super-Gaussian beam
profiles. We show that the trapping strength carumed continuously by adjusting the order of a
Super-Gaussian beam, approaching that of a pebfmaessian and perfect flat-top beam at the two

extremes.
OCIScodes: (140.3300) Laser Beam Shaping;

1. Introduction and Results

Super-Gaussian (SG) beams have been studied exdynisi date [1], and have found application inevaV fields,
notably as means to extract high powers from lassonators, in laser materials processing, andomlinear
applications of laser light. Importantly they haawecontinuously tunable order parametgr that transforms the
electric field,u(r), from a perfect Gaussiap € 2) to a perfect flat-top bearmp-£o)

u(r) = exp [— (%)p] . )1

This tuning towards higher values pfresults in steeper intensity gradients near tlgeedf the beam, as well as
flatter intensities at the centre of the beam,hesvg in Fig. 1. A consequence of this is thatittiensity gradient,
and therefore the trapping strength, can also hedtthrough control g without the need for power adjustment of
the laser (the conventional means to adjust tipping strength).
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Fig. 1. Experimental images of (a) a circular S@rbhef order 50 (flat-top beam), and (b) a SG beaorder 2
(Gaussian).

We show that the trapping strength can be variea @amction of the order parameter, and demonstateessful
trapping with a SG beam.
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Fig. 2. Experimental images of optical trappinghnat SG beam.
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