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Receiver  Protectors 
𝐂𝐨𝐧𝐜𝐞𝐩𝐭:

Receiver Protectors Review and Objective
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𝐎𝐛𝐣𝐞𝐜𝐭𝐢𝐯𝐞:

𝑅 ~ 𝜈2𝜇 𝐒𝐭𝐫𝐚𝐭𝐞𝐠𝐲:

𝑇 = 1 − 𝑅
2. Broadened Line Shape

1. High Transmission

3. Limiting Action
Symmetry Induced

Broadening

Receiver Protectors Review and Objective

Receiver  Protectors 
𝐂𝐨𝐧𝐜𝐞𝐩𝐭:
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Reflectionless Scattering Modes in Dimer

Outgoing Solutions

Effective Hamiltonian
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Symmetry-Breaking 

Transition Induced

Degeneracy

𝒫𝒯 - Symmetric

𝑅 ∼ 𝜈4

Reflectionless Scattering Modes in Dimer

Auxiliary System Reflectionless Solutions?

Effective Hamiltonian
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𝐻𝑅𝑍

Auxiliary
System

Physical Scattering
System

Quartic Reflection Scaling 

𝑅 ∼ 𝜈4

Degeneracy Induced Broadening in Dimer
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Coupling Defect  

𝜓defect

Exponential Field Enhancement

Robustness to Positional Disorder

Symmetry Induced Degeneracies

SSH Chain of N Dimers SSH Chain of N Dimers

Single Defect Cavity

𝑅 ∼ 𝜈2𝜇

Coupled Defect System
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Analogy with Dimer:

Coupled Defect Cavities:

𝜅𝛾𝑒 𝛾𝑒

𝐴𝐵𝐴𝐵 … 𝐴𝐵𝐵𝐴 … 𝐵𝐴𝐵𝐴 𝐴𝐵𝐴𝐵 … 𝐴𝐵𝐵𝐴 … 𝐵𝐴𝐵𝐴
𝛾𝑒 𝛾𝑒

EPD:  𝜅 = 𝛾𝑒 𝜅𝛾 = 𝛾𝑒

𝜇 = 2 condition:

Single Defect Cavity

𝜅𝛾
Single Defect Cavity

Simplest Case: 𝑁 = 1 → 𝐿 = 10

Coupled Defect System
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Simplest Case: 𝑁 = 1 → 𝐿 = 10Simulation Results
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𝒫𝒯-Symmetry

𝛸𝒯 - Anti-Symmetry

Extreme Broadening at
Symmetry Breaking Transition

𝜇 = 2 → 6

Simplest Case: 𝑁 = 1 → 𝐿 = 10

Auxiliary System
Anti-Linear Symmetries

𝑅 ∼ 𝜈12

Simulation Results
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𝒫𝒯-Symmetry

𝛸𝒯 - Anti-Symmetry

Extreme Broadening at
Symmetry Breaking Transition

𝜇 = 2 → 6

Simplest Case: 𝑁 = 1 → 𝐿 = 10

Auxiliary System
Anti-Linear Symmetries

𝑅 ∼ 𝜈12

Simulation Results
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Limiting Action via Symmetry Violation

In-Situ Symmetry Violation

Δ𝜀𝑟
0.1

2.1

Δ𝜀𝑟

Near Complete Reflection

Δ𝜀𝑟 ≈ 5%
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Varactor embedded Meta atom for 
Self-induced Symmetry Violation

OutlookPreliminary Experiment
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Thank you
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