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IntroductionIntroduction

- Is there surface enhancement of 
ionic salts in aqueous solution ? 

- Can we measure ?
yes



IntroductionIntroduction

Z0 : effective impedance of the probe tip

ZR : real part of the complex impedance of solution

ka : wavenumber in air

v : volume of solution

s : surface area of solution
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Our goal Our goal –– matching with the circuitmatching with the circuit
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Wave equation Wave equation -- in lossless mediumin lossless medium
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Wave equation Wave equation -- in general in general lossylossy mediummedium
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decay is given by the attenuation constant, α

* phase velocity vp = ω / β, a wavelength λ = 2π / β

* if lossless : α = 0, β = k, γ = jk



Summary of wave propagation Summary of wave propagation –– in various mediain various media

type of Medium

lossless
(ε” = σ = 0)

general lossy good conductor 
(ε” >> ε’ or σ >> ωε’)
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Transmission Line TheoryTransmission Line Theory

R = series resistance per unit length length, for both conductors, in Ω/m.
L = series inductance per unit length length, for both conductors, in H/m.
G = shunt conductance per unit length length, in S/m. (*G = 1/R)
C = series inductance per unit length length, in F/m.

by the Kirchhoff’s law
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Transmission Line TheoryTransmission Line Theory
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taking the limit as Δz→0 gives the following
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Transmission Line TheoryTransmission Line Theory
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Transmission Line TheoryTransmission Line Theory
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Transmission Line TheoryTransmission Line Theory
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converting back to the time domain,
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Lossless transmission Line Lossless transmission Line ((αα = 0)= 0)
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Lossless transmission Line Lossless transmission Line ((αα = 0)= 0)
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