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Flexible technique: A stackable, robust and insulating spacer layer without 
optoelectronic contributions1

Well understood foundations: Relative simplicity of optoelectronic behaviour means 
h-BN can act as a foundation from which to build further devices 

By using h-BN as a spacer in NPoM we remove:

Transfer: Simple and repeatable transfer method for hBN following CVD

In combination with plasmonic materials this work will allow us to:
• Understand other 2D spacers
• Lead to tuneable polaritonic devices6

Matching theory to experiment

Plasmon mixing: Gold-graphene surface plasmon 
polaritons mixing leading to split coupled mode2

Three key features in DF spectra:
1. Heavily split spectra
2. Clear transverse and dipole 
modes
3. Slight splitting
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Integration of a key 2D building block

NPoM 
geometry

Monolayer hexagonal boron nitride (hBN) is an insulator of atomic thickness:
• Ideal substrate for stacking other 2D materials
• Atomic thickness and dielectric properties good for plasmonic coupling
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 Fitting to theory

Exciton polaritons: TMD excitons couple with incident 
light

Once these influences are removed we can study:

Relationship between NP 
facet size ‘w’ and DF spectra4

Dark field 
spectroscopy

Plasmonic material + hBN = 
phonon polaritons (PPs)

hBN + graphene = enhanced 
plasmon polaritons (SPPs) + PPs

hBN + graphene + Transition metal dichalcogenides = 
PPs + SPPs + exciton polaritons

High angle 
incidence

Relationship between 
hBN stacking and DF 
spectra5


