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INTRODUCTION

« Single particle sensing: is an important tool in healthcare, environmental monitoring and fundamental biological
research, to enable early diagnostics, non-equilibrium measurements and study of molecular function.

* Surface plasmon resonance (SPR) sensors: are low cost, robust and benefit from aqueous operation, on-chip
integrability and a wealth of existing biological protocols. Nevertheless, SPR sensors lack the desired single particle
sensitivity due to losses.

* Random plasmon scattering: we have experimentally demonstrated how random nanoisland substrates can enable
single particle sensing on an SPR platform, by virtue of strongly confined fields and speckle based detection.

» Multiple scattering enhancements: theoretical modelling shows multiple scattering can enhance sensitivity further.

Single particle detection with plasmonic speckle
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»> Three families of scattering trajectories » Optimal enhancement of field perturba- B Sensitivity enhancements of over
define enhancement factors for scattered tion set by competing effects of nanois- two orders of magnitude predicted.
field perturbation: dE;,s = 7172730Ess land coupling and plasmon localisation. Distributions are long-tailed.
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