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The use of weakly tilted Bragg gratings to coupditl from core waveguide modes to plasmon resorsance
within thin gold layers has gained increased irge@ver recent years [1-3]. Chemical sensing usinch
techniques has a multitude of advantages, inclu@diocess to developed gold based chemistry for curfa
functionalisation and an enhancement of chemicakigeity, particularly for the biochemically ubigaus
solvent, water (1.33). Despite the obvious bengfitsuch devices, fabrication has principally béerted to
optical fibre platforms, with little fabrication delopment being made in the planar regime [4]. Thak
reports the use of a thin (50 nm) sputtered gofdriégo enhance the chemical sensitivity of a wedikisd planar
Bragg grating (TPBG), illustrated in Figure 1 (&herefore, allowing access to the benefits of plamagration
for this newly emerging technology.

The reported device is fabricated using a combanadif physical micromachining [5] and direct UV timg
[6]. To compare the sensitivity of the structuresitmilar devices in fibre [1], the tilt of the bled grating was
designed to be £@Gnd the physically machined trenches definedeadhtladding width of 125m. The direct
UV writing technique fabricates waveguides thatracgle matched to SMF 28.

(a) o (b)

Cladding:Resonances

Physically micromachined trenches
Buried blazed
Bragg grating

Core Mode

Standard Deviation (u W)

~

138
Silica  { 1.36
Silicon { Deposited Gold moractive

Layer Index
y o 1480 1500 1500 1540 1560 1580

Wavelength (nm)

13 146

Fig. 1 (a) A schematic of the fabricated silica-on-silicgevice and (b) the response of the transmissiestspto a
change in external refractive index (TM polarisa}io

Prior to the deposition of a gold enhancement layer maximum refractive index resolution between
refractive indices of 1.3 and 1.38 was ~1X1RIU (refractive index units) for the transverseattic (TE)
polarization (TE mode having the electric field wgqgarallel to the side walls of the trenches).

After sputtering 50 nm of gold onto the device, fhié polarization was observed to have a negligible
sensitivity to external refractive index. Howevéhe transverse magnetic (TM) polarization demotetra
increased sensitivity, illustrated in Figure 1 (Bhis data shows the standard deviation of thestréssion
spectra, which represents the strength of the algdohode resonances. The value is taken for tresssom
intensity values over a 1 nm spectral range (2@ getints). The significance of 1 nm is that thisthe
approximate periodicity of the cladding mode resmes. Thus, the standard deviation value is arcatidin of
the resonance strength.

Monitoring the wavelength of strongest resonance dsnction of external refractive index [1], yislé
linear relation (gradient 478 nm/RIU). This is camgble to sensitivities observed in a fibre platfdd] and
improves the maximum resolution of a device withgold enhancement by an order of magnitude. Faiwita
procedures and device design for increased sahsgivall be presented.
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