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Abstract:
This work presents an analysis of different possible combi-
nations of a monometallic layer (Au or Ag) with N-layers 
graphene coating for multimode-fiber based SPR sensors. 
We know that Au and Ag for plasmonic sensors present 
high sensibilities (S) and good Figure of merit (FoM) val-
ues (S/FWHM), some previous results show its advan-
tages and applications (Shushama, et al., 2017, Gupta, et 
al., 2019). These sensors can be modeled using the mul-
tilayer reflection approach (transmission and reflection 
matrices or Fresnel matrices) with good agreement with 
experimental results (Mishra, et al., 2015). We have devel-
oped a numerical code able to assess the most efficient 
combination for N-sensors, in cascade configuration us-
ing different types of multimode fibers. Each sensor must 
exhibit a distinctive resonance frequency. We set two re-
strictions in order to get efficient cascade configurations: 
first, the FWHMs related to two consecutive resonance 
frequencies must be narrow enough to avoid resonance 
interference and second, the resonance’s dips have to 
be greater than 1dB so that can be clearly detected.  As 
a result, we present the case of three sensors in cascade 
configuration: with silver and single-layer graphene, gold 
with no graphene layer and gold with four-layer graphene, 
which presents the higher potential of sensitivity, FoM 
and multiplexing sensing using a 105/125um (NA 0.10) 
multimode fiber. 
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