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Photonic Hilbert transformers (PHTs) are desirable for the direct processing of optical signals at 
high speeds and operation bandwidths, allowing optical networks to outperform current electronic 
technologies.  

We practically demonstrate a photonic Hilbert transformer in planar geometry; utilising a π-phase 
shift planar Bragg grating with proper apodization profile. The device is fabricated by direct UV 
grating writing technology in silica-on-silicon [1]. 

The PHT has a π-phase shift at the zero point of the frequency response, whereas the amplitude 
remains constant. The π-phase shift in PHT is simply induced by placing a π-phase shift in the 
refractive index modulation. The constant amplitude is achieved by precise apodization of the 
grating coupling strength, while the apodization profile is given by [2]. 

With our current direct UV writing technology, the proposed grating can be fabricated in a much 
higher accuracy then the conventional fibre Bragg grating manufacturing technique. We will 
present our latest work on more complex apodized gratings to obtain the ideal realisable frequency 
and temporal responses for PHTs.  
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Figure 1 Illustration of the fabrication process with direct UV grating writing in silica-on-silicon 
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