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Result -1

sample volume : 50 micro-liter

probe tip sample distance : 1 micro-meter
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Z0 : effective impedance of the probe tip

ZR : real part of the complex impedance 
of the NaCl solution

reference -
22.432 dB

The ionic permitivity of NaCl solution may be estimated by the 
intensity of the reflection coefficient at the resonance frequency.
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Result -2 (equation)
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Za air impedance (377Ω), Ka air wavenumber (Ka=84m-1 at 4 GHz), εs cylindrical glass cell 
substrate (εs=5 at 4 GHz), ε NaCl solution permittivity, v solution volume, s surface area of 
solution (25mm2) 
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c NaCl solution concentration, γ molar increment value
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Result -3

root-mean-square noise in S11

5
11 / 5 10 dB/(mg/ml)S c −Δ Δ = ×

51.1 10 dB−×

The smallest detectable change 
in concentration

0.005 (mg/ml) at SNR 53 dB
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Result -4
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'' 'ε ε> decreasing rate
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Result -5


