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ELECTRONIC TOPOLOGICAL INSULATORS

Conduction band

r

Surface states
Fermi level

Energy

Valence band

Momentum

A topological insulator is a material with nontrivial topological order, which
enables the operation as annsulatorin the bulk, but that conductson the surface.

The conduction states aresymmetry protected and they are associated withunsual
phenomena, such astrong robustness to disordeand thequantum Hall effect
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PHOTONIC AND PHONONIC TOPOLOGICAL INSULATORS
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NON-RECIPROCITY WITH MAGNETIC BIAS

Lorentz reciprocity theorem
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BREAKING RECIPROCITY CONSTRAINTS

Lorentz reciprocity theorem
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ANGULAR-MOMENTUM BIASING: A ZEEMAN META-MOLECULE

R. Fleury, D. L. Sounas, C. Sieck, M. Haberman, A. 8kience43, 516 (2014)
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AN ACOUSTIC CIRCULATOR
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MODE EVOLUTION
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AN ACOUSTIC CIRCULATOR
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MOLDING THE TOPOLOGY OF THE ACOUSTIC BAND DIAGRAM

Lattice Unit Cell

A. Khanikaev, R. Fleury, H. Mousavi, and A. ANat. Canm.6, 8260 (2015)
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NON-TRIVIAL TOPOLOGY OF THE BAND STRUCTURE
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TOPOLOGICAL METAMATERIALS
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TOPOLOGICAL METAMATERIALS
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TOPOLOGICAL PHONONIC METAMATERIALS

Reconfigurable waveguides, broadband i s

S
r-“. TR
¥

>
e e e
3 .
"4 e o & .
i B e
PG B
S W T ey
e e W g
b T e e
= e O B U
‘NK"‘.'NP‘M)‘-‘ =
S B R ] " =
P P g
~~~~~k -
~~~ = - =
e el
NN-‘.‘;“_‘ K
~~~~~5‘
Pt P P G
e o R
e JEE R 1
e B0 BN T B
o 0 R
e SR R =1
| I ]

I
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EFFECTIVE SPINNING WITH SPATIOTEMPORAL MODULATION
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ANGULAR-MOMENTUM-BIASED OPTICAL ISOLATOR
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ANGULAR-MOMENTUM NON-RECIPROCAL METASURFACE
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RF MAGNET-LESS INTEGRATED CIRCULATOR
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RF CIRCULATOR WITH COUPLED MODUILATED RESONATORS
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FLOQUET TOPOLOGICAL INSULATORS FOR EM WAVES
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CONTINUOUS BANDWIDTH OF [SOLATION
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PHASE GRADIENTS TO INDUCE TOPOLOGICAL PROTECTION
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EFFECTIVE GAUGE FIELD BIAS
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