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The use of weakly tilted Bragg gratings to couple light from core waveguide modes to plasmon resonances 

within thin gold layers has gained increased interest over recent years [1-3]. Chemical sensing using such 
techniques has a multitude of advantages, including access to developed gold based chemistry for surface 
functionalisation and an enhancement of chemical sensitivity, particularly for the biochemically ubiquitous 
solvent, water (1.33). Despite the obvious benefits of such devices, fabrication has principally been limited to 
optical fibre platforms, with little fabrication development being made in the planar regime [4]. This work 
reports the use of a thin (50 nm) sputtered gold layer to enhance the chemical sensitivity of a weakly tilted planar 
Bragg grating (TPBG), illustrated in Figure 1 (a). Therefore, allowing access to the benefits of planar integration 
for this newly emerging technology. 

The reported device is fabricated using a combination of physical micromachining [5] and direct UV writing 
[6]. To compare the sensitivity of the structure to similar devices in fibre [1], the tilt of the blazed grating was 
designed to be 10o and the physically machined trenches defined a lateral cladding width of 125 µm. The direct 
UV writing technique fabricates waveguides that are mode matched to SMF 28. 

 

         
Fig. 1 (a) A schematic of the fabricated silica-on-silicon device and (b) the response of the transmission spectra to a 
change in external refractive index (TM polarisation). 

  
Prior to the deposition of a gold enhancement layer the maximum refractive index resolution between 

refractive indices of 1.3 and 1.38 was ~1x10-3 RIU (refractive index units) for the transverse electric (TE) 
polarization (TE mode having the electric field vector parallel to the side walls of the trenches).  

After sputtering 50 nm of gold onto the device, the TE polarization was observed to have a negligible 
sensitivity to external refractive index. However, the transverse magnetic (TM) polarization demonstrated 
increased sensitivity, illustrated in Figure 1 (b). This data shows the standard deviation of the transmission 
spectra, which represents the strength of the cladding mode resonances. The value is taken for transmission 
intensity values over a 1 nm spectral range (20 data points). The significance of 1 nm is that this is the 
approximate periodicity of the cladding mode resonances. Thus, the standard deviation value is an indication of 
the resonance strength.  

Monitoring the wavelength of strongest resonance as a function of external refractive index [1], yields a 
linear relation (gradient 478 nm/RIU). This is comparable to sensitivities observed in a fibre platform [1] and 
improves the maximum resolution of a device without gold enhancement by an order of magnitude. Fabrication 
procedures and device design for increased sensitivity shall be presented.  
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