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K2 - Kz « Goal 2: Introduce defects into the crystal which result in controllable states in the band gap Equation 2 and to calculate
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Periodic variation in €. produces a
periodic impedance mismatch of
the wave.
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S,; = Measured reflection coefficient magnitude and phase
S,, = Measured transmission coefficient magnitude and phase
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Propagation constant, solved by inverting this equation

line was fabricated using

Extended Zone Scheme of Disparsian Curve

jumps back to the far
right of the band gap.

Attenuation coefficient (Ref 1) «G
doped with - < - doped with
Al () As (V)

Defect Location From Center

]
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
]
i
i
' p-Silicon (1) _ n-Silicon (IV)
i
]
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
]

Reduced interstitial spacing simulates p-type doping
) ) creased interstitial spacing simulates n-type doping
Experiment Outline . AF>0Ntype I\\ -
BN defect state
1. Write C-based code to evaluate Equation 1 and to invert Equation 2 g os
. - o . . . . The dispersion curve generated using the above transmission B

2. Design a periodi transmission ine using an EM field simuiator lne is generated three ways: i T W Y M N P type gap state N type gap state
3. Fabncate the penodlc transmlsslon line Analytic: Using Equation 1 Ref3
4.\ the 1 and reflection icients vs. frequency Simulated S-Parameters: Using Equation 2 ! AF <0 P-type
5. Use the computer program to compute [ vs. frequency with Eq. 2 and T&R coefficients from EM sim. * defect state
6. Plot the dispersion relation in the extended or reduced zone scheme Measured: Using Equation 2 and T&R * Gap Size (mm)
7. Attempt some “dispersion engineering” with an impurity from
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