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Introduction

Lambda-configuration

Metamaterial
Test for Negative Refraction

Basics of a Maxwell-Bloch Equations in
A-configuration.
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Introduction

Lambda-configuration

Metamaterial
Test for Negative Refraction

Fishnet structure. Sensitive to polarization.
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Lambda-configuration

Metamaterial
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Test for negative refraction.
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Formulation of a Model Maxwell-Bloch Equations

Conserved quantities

Maxwell-Bloch Equations.
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Formulation of a Model Maxwell-Bloch Equations

Conserved quantities

Conserved quantities (traces of p, p?, and 5°).

Iy =n. +n_+ N (conservation of particles)
b=r +m + N2 4+2(p% +p2 +u2) (unitarity)
bh=n%+n +N+

BIN (P2 + p2) + N (P’ + 12) + N (02 + 1i®) + prpt i+ plp—pi?]
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Implicit Scheme
Initial Conditions
Results of Simulation.

Numerical Simulation

Numerical Scheme.

Characteristic Characteristic
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= Where we are computing the solution
(O = Where information is required in the numerical scheme for E,

= Where information is required in the numerical scheme for E.
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Iy

Numerical Simulation

Implicit Scheme
Initial Conditions
Results of Simulation.

Number of particles.
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Implicit Scheme
Initial Conditions
Results of Simulation.

Numerical Simulation

Unitarity.
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Implicit Scheme
Initial Conditions
Results of Simulation.

Numerical Simulation

Third integral of motion.
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Implicit Scheme
Initial Conditions
Results of Simulation.

Numerical Simulation

Numerical Experiment.

@ 1=02,n=06,n. =04,c=1.
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Implicit Scheme
Initial Conditions
Results of Simulation.

Numerical Simulation

Numerical Experiment.

@ 1=02,n=06,n. =04,c=1.

@ Gaussian pulse in EL(t) on the left boundary. Amplitude
2.0, width 1.0, delay 3.0.
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Implicit Scheme

Initial Conditions

Numerical Simulation )
Results of Simulation.

Numerical Experiment.

@ 1=02,n=06,n. =04,c=1.

@ Gaussian pulse in EL(t) on the left boundary. Amplitude
2.0, width 1.0, delay 3.0.

@ Supposed to get backfire in E_ on the left boundary.
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Implicit Scheme
Initial Conditions

Numerical Simulation Results of Simulation.

|E.(x,t)| surface
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Implicit Scheme
Initial Conditions

Numerical Simulation Results of Simulation.

|E_(x,t)| surface
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Implicit Scheme
Initial Conditions

Numerical Simulation Results of Simulation.

n,(x,t) surface
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Implicit Scheme
Initial Conditions

Numerical Simulation Results of Simulation.

N(x,t) surface
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Implicit Scheme
Initial Conditions

Numerical Simulation Results of Simulation.

n_(x,t) surface

A. O. Korotkevich In collaboration with: lldar Gabitov, Gregor Kova  Maxwell-Bloch with negative refraction......



Implicit Scheme
Initial Conditions

Numerical Simulation Results of Simulation.

|p.(x,1)| surface
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Implicit Scheme
Initial Conditions

Numerical Simulation Results of Simulation.

|p_(x,t)| surface
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\ ical Simulati . .
umerical Simulation Results of Simulation.

[u(x,t)| surface
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Summary

Summary

Conclusions
@ The test for the negative refraction material is proposed.
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Summary

Summary

Conclusions
@ The test for the negative refraction material is proposed.

@ We created a code which simulates Maxwell-Bloch
equations for A-configuration.
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Summary

Summary

Conclusions
@ The test for the negative refraction material is proposed.
@ We created a code which simulates Maxwell-Bloch
equations for A-configuration.

@ We have found set of conditions when the proposed test
works.
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Summary

Conclusions
@ The test for the negative refraction material is proposed.

@ We created a code which simulates Maxwell-Bloch
equations for A-configuration.

@ We have found set of conditions when the proposed test
works.

@ Performed simulation of the backfiring pulse to confirm the
proposed testing procedure.
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