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Determining the orientation of a radiating dipole
through fluorescence microscopy
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Fluorescence microscopy is an imaging technique capable of resolving very tiny objects which are not within
the resolution range of the normal eye. This technique uses the fluorescence properties of the object in order
to get direct knowledge of the particle object and indirect knowledge of the substance in which the object is
embedded [1]. In our work, a fluorophore is used as a probe object within a thin polymer layer. The emission
from the fluorophore is imaged in a 4f-type imaging geometry onto a sensitive sCMOS camera. In order to
determine the orientation, a particular phase pattern is loaded onto a spatial light modulator placed at the
Fourier plane of the 4f imaging geometry [2]. A given phase pattern enables us to shape the initial electric
field into a different one at the image plane. Information about the radiating dipole is then deduced from
the intensity pattern of the shaped field. It consists of the orientation and the depth of the emitter, where
the orientation is given by the azimuthal and polar angle. Application of this method is widely expanded in
biological sciences [3].
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