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Background: Su-Schrieffer-Heeger model
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Background: Different defects of two SSH chains

A .  B l a n c o - R e d o n d o ,  I .  A n d o n e g u i ,  M .  J .  C o l l i n s ,  G .  H a r a r i ,  Y .  L u m e r ,  M .  C .  R e c h t s m a n ,  B .  J .  E g g l e t o n ,  M .  S e g e v

P h y s .  R e v .  L e t t .  1 1 6 ,  1 6 3 9 0 1  ( 2 0 1 6 ) .
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Background: Topological biphoton generation
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C .  D o y l e ,  W . - W .  Z h a n g ,  M .  Wa n g ,  B .  A .  B e l l ,  S .  D .  B a r t l e t t ,  A .  B l a n c o - R e d o n d o
P h y s .  R e v .  A  1 0 5 ,  0 2 3 5 1 3  ( 2 0 2 2 ) .
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Motivation: Introducing Kerr-like nonlinearity

P h y s .  R e v .  L e t t .  1 1 6 ,  1 6 3 9 0 1  ( 2 0 1 6 ) .

E n t a n g l e m e n t  o f  s p a t i a l  d i s t i n c t  m o d e s  i n  l o n g - l o n g
c o u p l i n g ?

v → v (∣ψ ​∣ +n
2 ∣ψ ​∣ )n+1
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Pump evolution

1W 30W 100W
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Eigenstates for initial pump being 1W

t = δt t = 1000δt
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Eigenstates for initial pump being 30W

t = δt t = 1000δt
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Eigenstates for initial pump being 100W

t = δt t = 1000δt
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Biphoton evolution

1W 30W 100W
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Weight of topological biphoton states
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Disorder effect , 

pump W

v → (1 + η)v η ∈ [−1, 1]

η = 0.3 = 30
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Summary
Aim: To generate topological ly
protected spat ia l  biphoton in
long-long coupled SSH chains
Claim: By introducing the sel f-
induced nonl inear hopping,  we
analyze the weight change of
the generated biphoton states
and the disorder effect on i t .
Importance:  Nonl inear
topology + quantum photonics

 external  manipulat ion of
the waveguide chips
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