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2D Maxwell's Equations
& Inflow Matrices
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Recasting the 2D Maxwell’s equations in a form similar to conservation law gives
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njxX and n;,y being the unit vectors.

|ﬁj| being the magnitude of the inward scaled normal.

The reason of simplifying the notation of the scaled inward normal is such that we
can use it to simplify the flux-splitting of inflow matrix due to
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left-ergenvectors
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15tOrder Upwind FV
& RD Scheme
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by the use of the identity

K = (K3 £ [Kg) + (K £ [K3])






RO Scheme
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Implicit mass-matrix = (Rosiello et al 2005)

R e eesssssreennnns » | Explicit High-Order
Mass-Lumping

(Ricchiutto & Abgrall 2010)
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Selectively-Lumped (two-stage RK)
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The explicit RD framework of Ricchiutto and Abgrall could be summarised in three steps:

Step 1 . Bubble Stabilization

The weak formulation of the upwind RD scheme

Lagrange’s basis function
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Step 2 . Time-Shifted Stabilization Operator
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Take K = 3
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Test Cases:
Rectangular Waveguide
(TE mode)



Test Case : 20 'Mmfm@ Maxwell's Ec/om tions
(TE mode)

The complete solution of 3D Maxwell’s equation (TE mode : E, = 0)

H, = Hy cos(x,,x) cos(x,x) exp[j(wt — Bmnz)]

K
Hy = jBmn z_mHO sin(#,x) cos(k,x) explj(wt — Brmnz)]

mn

K
Hy = jBmn KTnHO cos (K x) sin(kypx) explj(wt — Bmnz)]

mn

K
E, = jop— Ho cos(itm) sin(icpx) explj(@t — Brn2)]

mn
K
E, = —jw,uTmHO sin(x,,x) cos(x,x) explj(wt — Bpnz)]
mn
T . . mrm nm
indicating for the standing wave mode k,,, = — fn = =

K2, = K2, + K2

Propagation coefficient Bz, = k? — k2, = w?le — K2y,



\

K
Hy =0 =jBmn z—mHO sin(icpy,x) cos(kpx) explj(wt — Bmnz)]
mn
” >  Pmn=0
Hy =0 = jBmn z_nHO cos(kmx) sin(ic,x) explj(wt — Brmnz)]
K2, »

e’ )

H, = H, cos(k,,x) cos(k,x) cos(wt + ¢)

Introducing the phase difference
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and the angular frequency is given as
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m = 2 and n = 2 have to be even integer in order to apply the periodic boundary condition.
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Periodic Boundary Condition
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Examples of Rectangular
Waveqguides



Waveguide propagation

Rectangular waveguide

Example of waveguide experiments




m-lines as viewed on screen

Optical Waveguiding Module - OptoScience
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