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P.Schwille., Biophysics Textbook Online (2001).
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Considering  1n mol/L solution 

0.2μm Veff = π3/2r0
2z0 ~ 10fL

1n mol/L · Veff · Na ~ 6
3μm

1n mol/L  Veff  Na  6

roughly six per volume element

In 100pm ~ 1nm range,
This method is able 
to show single molecule dynamics
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Why
Previous approaches to overcome limitation of FCSPrevious approaches to overcome limitation of FCS

T. E. Starr, N. L. Thompson, Biophys. J. 80, 1575 (2001). F. de Lange et al., J. Cell Sci. 114, 4153 (2001).
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Veff ~ 1fL

3μm

0.2μm

μ

Veff ~ atto~zeto liter

K T S i  t l  Bi ph  J  88  2145 (2005)K.T.Samiee, et al., Biophys. J. 88, 2145 (2005).
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SetupSetup

60x water immersion
(NA = 1.2)

488nm circularly 
polarized light

( )
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Perfect  conductor 2 2 2 0kμεω γ− ≡ > By B.Cs

So  this equation has the modes So, this equation has the modes .

Jackson (1999)
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For longer wavelength (λm>a) are evanescent 
and their intensity decays exponentially 
along the length z of the guide

Perfect  conductor
along the length z of the guide
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Jackson (1999)
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y z For circular waveguide case,
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For
Real Metal (Skin depth Effect)

-> Solving by Numerical Method



Calculation
Coupling EfficiencyCoupling Efficiency

radiative rate of a dipole

Approximation : kr(z) ~ p(z)

density of photonic states available for emission∝
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k z k p z C

= ≈
+ +

constant such that
Q(0) equals the quantum yield

p(z) : Averaging over all dipole orientations yields



Calculation
Effective VolumeEffective Volume
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Calculation
Correlation FunctionCorrelation Function

1-Dimensional Diffusion
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K.T.Samiee, et al., Biophys. J. 88, 2145 (2005).
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R110dCTP : Rhodamine green + dCTP 2(0)
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Free parameter is only waveguide diameter in fits

Zero-Mode Waveguide increases
temporal resolution significantlytemporal resolution significantly
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