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Appendix

Figures

 13.1  Finite difference time domain method

13.1.5  Yee cell

Fig.  13.1.   Diagram  of  the  FDTD  Yee cell.   The  Cartesian  components  of  the  electric  and
magnetic fields are located at different points within the Yee cell.



13.1.6  Time step

Fig. 13.2.  Diagram of a two-dimensional lattice.  Each cell has length Dx and height Dy.  The
dashed lines illustrate the two nearest neighbor lattice planes with spacing Ds.  A plane wave
propagating normal  to  these planes at  speed c  would reach the second plane at  time  Dt  =
Ds/c after the first plane.  Dt must be no shorter than the time step for each FDTD update.

13.1.9  Comparison with Mie scattering

Fig. 13.3:  Extinction, scattering, absorption, and backscattering coefficients for a gold sphere
in free space as a function of sphere radius for a wavelength of 550 nm.  Lines are calculated
from Mie theory while data points are calculated from FDTD.
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13.2  Poynting vector and local power flow

13.2.2  Poynting vector and static fields

Fig.  13.4.   A  charged  capacitor  plate  can  generate  a  static  electric  field  and  a  permanent
magnetic  can  generate  a  static  magnetic  field  such  that  there  will  be  a  nonzero  Poynting
vector in the region of space where they overlap.

Fig. 13.5.  A dry cell of voltage V generates a current i in a wire and delivers a power P = i V
to the wire. 
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13.2.3  Poynting vector and guided modes

Fig. 13.6.  A SP mode guided by a thin metallic film between two dielectric cladding layers.
The Poynting vector is in the direction of SP propgation within the cladding but in the oppo-
site direction within the metallic guide.

Fig. 13.7.  A plot of Ñ × G as defined in Eq. 13.56.
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