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Surface plasmon resonance sensing
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What are Tamm plasmons 77

Kaliteevski et al. E|* ﬂ
Phys. Rev. B 76, 165415 (2007)

metal coating

Sragg mirror



Distributed Bragg Reflector
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Reflectance

Distributed Bragg Reflector: optical response
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Tamm mode
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> Transmittance / Absorbance ratio depends on DBR and metal thickness

> Large absorbance means strong electric field near the metal layer
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Reflectivity

Relative thickness variation

Tunability
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Porous Bragg mirrors

Adv. Mat. 18, 2397-2402 (2006)
Adv. Func. Mat. 17, 1247-1254 (2007)
J. Phys. Chem. C 112, 3157-3163 (2008)




Wavelength-selective mirrors




(a) Au-coated DBR

b) Au-coated substrate
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Au-coated DBR

Au-coated substrate

Experiment
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Transmittance

Sensing (proof-of-principle)
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Perspectives

air a a toluene

> gas sensing

> Raman and fluorescence

e &

Transmittance

> hybrid cavity-Tamm plasmon
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> Inclusion of metal nanoparticles Wavelenath /
avelength /nm

solvent
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Icing on the cake
supporting information




Dispersion of the mode (TE and TM)
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Comparisons

(a) SPP (b) Metal cavity (¢) Tamm mode
(Kretschmann)
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Sensing
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Tunability
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Field profile
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Resonance condition
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Critical coupling
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Tunabillity of critical coupling

incidence: substrate incidence: air
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Dielectric function
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Metal thickness /nm

Critical coupling & perfect absorption
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Reflectance

dR/dn

Promising refractive-index sensor?
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Surface plasmon resonance sensing
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Nature Reviews | Drug Discovery

Nature Reviews Drug Discovery 1, 515-528 (July 2002)
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