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2. Numerical Procedure
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• Wave equation

4. Absorbance for NLCPA wavefronts

Ring Graph Structure

Experiment

3. NLCPA in Ring Graphs: Theory vs. Experiment
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• Continuity of wave function at each vertex

𝜓𝜇𝛽 𝑥𝜇𝛽 = 0 = 𝜙𝜇, 𝜓𝜇 𝑥 = 0 = 𝜙𝜇

𝜓𝜇𝛽 is wave function on bond 𝜇 − 𝛽 , 

𝜓𝜇 is wave function on 𝜇 −lead, 

𝜙𝜇is wave on 𝜇 −vertex

• Current conservation at each vertex
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Re-write continuity & current conservation, together 
with L bc, in matrix form
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NLCPA fields are evaluated from continuity:
𝜙1 = 𝐼1; 𝜙2 = 𝐼2

Separate the equations 
involving the linear nodes 
from the equation involving 
the nonlinear node
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𝐴𝜇𝛾 cot 𝑘𝐿𝜇𝛾 + 𝜆𝜇𝑘 + 𝛿𝜇,𝑁𝜒𝑘 Φ𝑁

2 − 𝑖𝛿𝜇,1 − 𝑖𝛿𝜇,2, 𝜇 = 𝛽

𝐴𝜇𝛽 csc 𝑘𝐿𝜇𝛽 , 𝜇 ≠ 𝛽

We develop the theoretical framework necessary for the design
of agile electromagnetic waveforms which under non-linear
scattering conditions can target sensitive electronic elements
embedded inside complex (reverberate) enclosures. Our
computational schemes are tested against experimental
realities with microwave settings.
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