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Introduction

Surface-enhanced Raman Spectroscopy (SERS) is a powerful tool for chemical analysis which can suffer from poor repeatability due to the sensitive nature of plasmonic
interactions. Waveguide- enhanced Raman spectroscopy (WERS) is emerging as a competitive analytical tool which avoids nanostructured noble metal surfaces but which
potentially provides comparable surface enhancements in a sensor format [1,2]. Comparison of these approaches suffers from ill-defined definitions of surface enhancement. We
present a power budget analysis of WERS, relating the received power in a Raman emission line to the incident pump laser power, using waveguide surface intensity and Raman

cross-section, allowing WERS optimisation and clear comparison of surface-enhanced techniques.

Waveguide modelling and optimisation
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Fig 1. Left) Three layer slab waveguide structure; Right) Toluene/Ta:0s interface intensity against the range of interest

Instruments, apparatus & results
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Power budget analysis

Propagation

Table 1. Summary of efficiencies and their corresponding methods and values
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* The total emitted power from waveguide excitation in the collection Theoretical analysis: Py, = Py 11 "1y N3 "Na *Ne " Ne -7 =~ 5.80 x 10716 W
region is calculated to be 2.24 x 10713 w
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* The effective collection area': Length: 1.16 mm; and width: 700 Experimental data: Py, = 5.02 X 10 4

m Conclusion
* Very good agreement between theoretical value and experimental data.
1. These length and width are within the collection cone by using a multi-mode collection fibre with 1 um core diameter ® The knOWIEdge Of hOW mUCh power in and out as We|| = ) the EfﬁCiency Of eaCh

and NA of 0.58. The collection cone both depends on image system (L1, L2) and collection fibre.

part in between makes it suitable for making direct comparison with other
configurations.
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