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Coupled-mode theory: Section 1.3.8

The contents of this sheet are based on Briggs, R. J., "Electron-stream interaction with plasmas", MIT Press, (1964) pp.39-42. 

The working equations with their implementations in Mathcad are: 
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Case A: vg1 >0; vg2 >0; k0 > 0 vg1 1.5:= vg2 0.5:= k0 0.3:=

Rω1 β k0, ( ) Re ω1 β vg1, vg2, k0, ( )( ):= Rβ1 ω k0, ( ) Re β1 ω vg1, vg2, k0, ( )( ):=

Iω1 β k0, ( ) Im ω1 β vg1, vg2, k0, ( )( ):= Iβ1 ω k0, ( ) Im β1 ω vg1, vg2, k0, ( )( ):=

Rω2 β k0, ( ) Re ω2 β vg1, vg2, k0, ( )( ):= Rβ2 ω k0, ( ) Re β2 ω vg1, vg2, k0, ( )( ):=

Iω2 β k0, ( ) Im ω2 β vg1, vg2, k0, ( )( ):= Iβ2 ω k0, ( ) Im β2 ω vg1, vg2, k0, ( )( ):=

Real beta Real omega Figure 1.8
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Case B: vg1 > 0; vg2 < 0; k0 > 0 vg1
4

3
:= vg2

4−

3
:= k0 1:= Note: These values overwrite those defined above

Rω1 β k0, ( ) Re ω1 β vg1, vg2, k0, ( )( ):= Rβ1 ω k0, ( ) Re β1 ω vg1, vg2, k0, ( )( ):=

Iω1 β k0, ( ) Im ω1 β vg1, vg2, k0, ( )( ):= Iβ1 ω k0, ( ) Im β1 ω vg1, vg2, k0, ( )( ):=

Rω2 β k0, ( ) Re ω2 β vg1, vg2, k0, ( )( ):=
Rβ2 ω k0, ( ) Re β2 ω vg1, vg2, k0, ( )( ):=

Iω2 β k0, ( ) Im ω2 β vg1, vg2, k0, ( )( ):=
Iβ2 ω k0, ( ) Im β2 ω vg1, vg2, k0, ( )( ):=
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Case C: vg1 > 0; vg2 >0; k0 < 0 vg1 1.5:= vg2 0.5:= k0 0.3−:=

Rω1 β k0, ( ) Re ω1 β vg1, vg2, k0, ( )( ):= Rβ1 ω k0, ( ) Re β1 ω vg1, vg2, k0, ( )( ):=

Iω1 β k0, ( ) Im ω1 β vg1, vg2, k0, ( )( ):= Iβ1 ω k0, ( ) Im β1 ω vg1, vg2, k0, ( )( ):=

Rω2 β k0, ( ) Re ω2 β vg1, vg2, k0, ( )( ):= Rβ2 ω k0, ( ) Re β2 ω vg1, vg2, k0, ( )( ):=

Iω2 β k0, ( ) Im ω2 β vg1, vg2, k0, ( )( ):= Iβ2 ω k0, ( ) Im β2 ω vg1, vg2, k0, ( )( ):=

Figure 1.10
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Case D: vg1 > 0; vg2 < 0; k0 < 0

Rω1 β k0, ( ) Re ω1 β vg1, vg2, k0, ( )( ):= Rβ1 ω k0, ( ) Re β1 ω vg1, vg2, k0, ( )( ):=

Iω1 β k0, ( ) Im ω1 β vg1, vg2, k0, ( )( ):= Iβ1 ω k0, ( ) Im β1 ω vg1, vg2, k0, ( )( ):=

Rω2 β k0, ( ) Re ω2 β vg1, vg2, k0, ( )( ):= Rβ2 ω k0, ( ) Re β2 ω vg1, vg2, k0, ( )( ):=

Iω2 β k0, ( ) Im ω2 β vg1, vg2, k0, ( )( ):= Iβ2 ω k0, ( ) Im β2 ω vg1, vg2, k0, ( )( ):=

Real beta Real omega Figure 1.11
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