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            Abstract
The interaction between structured light beams possessing optical angular momentum and small particles promises new opportunities for optical manipulation, such as the generation of light-induced torque and rotation of objects. However, so far, studies have largely centred on nanoscale particles. Here we report the observation and measurement of the transfer of transverse angular momentum to birefringent spherical vaterite particles several wavelengths in size. We outline the physics behind the beam used to control the particles, perform quantitative measurements of the transverse spin angular momentum transfer and demonstrate the generation of fluid flow around multiple rotation axes. The findings show that light can impart controllable rotational degrees of freedom to microparticles. In the future, the approach may prove useful for investigating the dynamics of complex fluids in three dimensions, studying the shear force on cell monolayers or cooling an optically trapped particle to the quantum ground state.
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                    Fig. 1: Illustration of a particle undergoing transverse rotation in a structured beam.[image: ]


Fig. 2: Transverse angular momentum transfer to a vaterite particle and the field that was simulated to achieve this.[image: ]


Fig. 3: Comparison of spin angular momentum determined from simulation and experiment.[image: ]


Fig. 4: Small particles driven around a larger vaterite particle undergoing transverse spinning.[image: ]
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