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What is Topology
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“Dimension”of topological photonics 
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Topological localized state
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Phys. Rev. Lett. 125, 14300 (2020) 



Three-dimensional topological phase 
classification 
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Three-dimensional topological phase 
transition
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Three-dimensional photonic topological 
insulator phases
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Three-dimensional photonic topological  
semimetal phases
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Milestones of three-dimensional 
topological photonic phases 
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Realization of a three-dimensional 
photonic topological insulator
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Dirac Point

Dirac-cone-like photonic topological 
surface states
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Two-dimensional nonreciprocal topological 
photonics
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Nature 461, 772–775 (2009)Phys. Rev. Lett. 100, 013904 (2008)

Nature 598, 293–297 (2021)Science 358, 636-640 (2017)

Phys. Rev. Lett. 61, 2015 (1988)



Three-dimensional Haldane model
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Three-dimensional photonic Chern
insulator

17Nature  609, 925–930 (2022)
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Topological phase transition in a 3D 
magnetic photonic crystals

Nature  609, 925–930 (2022)
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Topological chiral surface states

Nature  609, 925–930 (2022)



20

Large Chern vector

Nature  609, 925–930 (2022)
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Arbitrary large Chern vector

Nature  609, 925–930 (2022)
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Topological Hopf link surface states

Nature  609, 925–930 (2022)



Classification of nonreciprocal topological 
photonic phases
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Nature 461, 7265 (2009)
Phys. Rev. Lett. 100, 013904 (2008)

Nat. Commun. 14, 1991 (2023)

2D Haldane model 3D modified Haldane model

Chiral edge states

Phys. Rev. Lett. 125, 263603 (2020)
Phys. Rev. Lett. 120, 086603 (2018)

2D modified Haldane model

Antichiral edge states

Nature  609, 925–930 (2022)

3D Haldane model
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Topological antichiral surface states in a 
magnetic Weyl photonic crystal
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Frequency-shifted Weyl points
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Topological antichiral surface states in a 
magnetic Weyl photonic crystal

26Nat. Commun. 14, 1991 (2023)



Tilted dispersions of topological antichiral
surface states

27Nat. Commun. 14, 1991 (2023)



Robustness of topological antichiral
surface states

28Nat. Commun. 14, 1991 (2023)



Acknowledgements

29

Dr. X. XiProf. G. G. Liu Prof. B. L. Zhang Prof. Y. H. Yang Prof. F. GaoProf. H. S. Chen



Thanks


	高振-南方科技大学-安徽理工大学-2023年11月25日
	Three-dimensional Topological Photonic Phases
	�Part I: Introduction
	Slide 3 
	Slide 4 
	Slide 5 
	Slide 6 
	Slide 7 
	Slide 8 
	Slide 9 
	Slide 10 
	�Part I: Introduction
	Slide 12 
	Slide 13 
	�Part I: Introduction
	Slide 15 
	Slide 16 
	Slide 17 
	Slide 18 
	Slide 19 
	Slide 20 
	Slide 21 
	Slide 22 
	Slide 23 
	Slide 24 
	Slide 25 
	Slide 26 
	Slide 27 
	Slide 28 
	Slide 29 
	Slide 30 


