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The evanescent field created upon total internal reflection of a plane wave from a dielectric-air 
interface shows a subtle but important feature overlooked for a long time (see [1] and references 
therein). It is elliptically polarized with the polarization ellipse lying in the plane of incidence. The spin 
(density) is therefore purely transverse in this field. If the propagation direction of the totally reflected 
plane wave is reversed, the transversely spinning evanescent fields change their handedness. 
Conversely, an electric field, for instance created by a point-like dipole, spinning about an axis that is 
parallel to an air-dielectric interface will yield strongly directional emission into the higher index half-
space above the angle of total internal reflection as a result of interference in the near-field. Switching 
the spinning sense therefore also switches the emission directionality.  

Similar to the case of evanescent waves or surface plasmons, the phenomenon of transversely 
spinning fields – or photonic wheels in analogy to a rolling mechanical wheel (see Fig.) – can also be 
observed when a beam of light is tightly focused as indicated already by Richards and Wolf in their 
seminal paper in 1959 [2]. In the focal plane, strong longitudinal field components are formed, 
oscillating ±π/2 out of phase with respect to the transverse field [1]. Depending on the polarization of 
the input beam, the local spin (density) can have transverse components or be even purely transverse 
[1].  

This effect of transverse spin components of focused light beams in combination with the 
aforementioned directional emission of a spinning dipole across an interface paves the way for a whole 
range of different applications and effects [1].  

In this talk we review our recent work on the transverse spin of light and related phenomena and 
applications. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.: Artist’s impression of a photonic wheel – an electric field spinning in the propagation plane 
similar to the rotation of spokes in a mechanical wheel. Adapted from [1]. 
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