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1D PT7-symmetric lattice model. Waveguides

Finite, discrete, 1D tight-binding lattice with
uniform nearest neighbour coupling and one
pair of balanced gain-loss sites, assuming
open boundary conditions.
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1D PT7-symmetric lattice model. Waveguides
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What is the PT-symmetry breaking threshold?
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 The PT7 symmetry breaking threshold is enhanced
with the gain-loss potentials are at the boundary
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* Enhanced P7-threshold in 2D lattice model



2D PT tight binding lattice model :
Introducing neutral hermitian chains

Consider [V,. sites on a single chain with 1 pair of gain-loss
sites strongly coupled N, — 1 chains of the same length
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2D PT tight binding lattice model :
Introducing neutral hermitian chains

Hermitian

Non-Hermitian

PT symmetry :

Ho=—Jy ) Imyn) (m+1,n| + hc
—Jy D My m) (myn + 1] + hec.

I' = +17(‘m07n0> <m07n0‘ T ‘m07n0> <’IT_L(),7’LOD

P: (mo,ng) — (Mo, no)

T: 1 — —1
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2D P7T chains (Numerical results)
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2D P7T chains (Numerical results)
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2D P7T chains (Numerical results)
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2D P7T chains (Numerical results)
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We now can find a scaling law for the PT-threshold !!! |




2D P7T chains (Analytical results)

Is this analytically tractable?
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2D P7T chains (Analytical results)

Is this analytically tractable? ... Yes |

* For the strong coupling limit we impose that the energy bands
are well separated I.e.

En 1 <Ekis

Energy level index Energy band index

E,,=—2J,cos(+—=) — 2J, cos(w—=)

N1 N, +1
J, S cos( w277 ) —cos( Nxfl)
J 2 _cos( Ny+1) cos( Ny—|—1 ) _

* Reducing the Hamiltonian into an effective 2-level system.
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2D P7T chains (Analytical results)
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2D P7T chains (Analytical results)

Here Is the math...

Heg(mo,no) = (Epq — Epy1,4) 5 + 18y 4(mo,n0)0,

= |Ap,qVvar| = %‘(Ep,q — Epi1,4)]
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Outline

 Tunable threshold in P7-dimer and trimer chains



PT-dimer chains
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PT-dimer chains
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PT-dimer chains
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PT-trimer chains
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e Summary



Summary

* High asymmetry in 2D lattice models with a few gain-loss sites
give rise to a scaling of the PT-threshold.

* PT-symmetric dimer and trimer case the threshold is doubled or
even tripled depending on the coupling ratio.

* This provides tunability of the P7-threshold Iin experimental
samples.

Investigation of these results in other P7-symmetric systems
would provide deeper insight.




Thanks for listening...

W Tom Hanks ; Saturday Night Live
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Variational analysis
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