SWRADOME-2b: Single-wall half-wave radome with loss tangent included, reflection coefficient, transmission coefficient, insertion pahse delay
1. Problem

Find the planewave reflection coeficient, transmission coefficient and insertion phase delay of a single-wall radome structure

[image: image1.emf]
2. Theory
Boundary conditions on Etan and Htan → Transmission line equivalent circuit or signal-flow graph → Solve for reflection, transmission and IPD (insertion phase delay)

2.1 Transverse impedance
For boundary condition on the air-dielectric interface
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2.1.1Perpendicular polarization: E-mode
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From the electromagnetic field analysis
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2.1.2 Parallel polarization: H-mode
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From the electromagnetic field analysis
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2.2 Angle of refraction
[image: image14.emf]
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2.3 Transmission line equivalent circuit

Boundary condition on the first interface:
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Transmisson line length: d
Propagation constant: 
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2.4 Half-wave radome

For no reflection, 
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Half-wave radome:
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2.5 Transmission line equivalent circuit
[image: image23.emf]
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Validity check:

1) 
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2.6 Signal-flow graph modeling
Impedance step:
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Single-wall radome:
[image: image44.emf]
Use the Mason's rule to find the reflection and transmisstion coefficients:
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Validity check:
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 (half-wave radome)
2.7 Insertion phase delay

[image: image51.emf][image: image52.emf]
Electrical length difference


Reference phase 
[image: image53.wmf]1

f

: the phase of the wave going in straight path through air (path: 2a)

Through-radome phase 
[image: image54.wmf]2

f

: the phase of the wave going through 2b and 2c
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Input: f(Hz), er, d(m), theta(deg)
Output: 

Perpendicular polarization: Rmag, Rphase(deg), Tmag, Tphase(deg), Phase delay(deg)


Parallel polarization: Rmag, Rphase(deg), Tmag, Tphase(deg), Phase delay(deg)
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