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Granular Graphene
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where | denotes the neighbor index. ] is the sublattice index.



Magneto Granular crystals
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Experimental setup:

Periodic arrangements of elastic particles in contact under properly designed external

magnetic fields, free of mechanical borders.

® Dynamics can range from near linear to highly nonlinear.

e Rotational degrees of freedom play an important role

two other, overestimated

Granular crystals: Condensed Matter Physics meets materials ( features:

(in most of the studies, RDF have
been ignored)



Magneto-Granular Graphene
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Magneto-Granular Graphene
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Magneto-Granular Graphene

Dispersion curves:
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Edge Waves

da

Frequency (kHz)

Frequency (kHz)

30 r

or

‘ |
IRIEL 3 |
20 ~ I :

mir JUI]Y
' “wl ?!ﬁ

il H,‘ |

Armchair



Edge Waves
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Numerical Simulation
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Harmonic excitation at 20 kHz
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Experimental Observation
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Edge Waves - Turning
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 L-Y Zheng, F; Allein, V. Tournat, V. Gusev, G. Theocharis, Granular Graphene: Direct observation
of edge states in zigzag and armchair boundaries, PRB 99, 184113 (2019)



Edge Waves - Turning
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Robust Transfer/ Waveguiding of Modes
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Topological Granular Graphene: mechanical analogue of Quantum Spin Hall effect



Topological Granular Graphene

Hamiltonian around I'" point:

Double Dirac Cone by fine [ 7 ]
tuning of the stiffnesses H=V,0-Ak

Mechanical Analogue of 57
Quantum Spin Hall effect




Topological Granular Graphene
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Topological Granular Mechanical

 L-Y Zheng, G. Theocharis, V. Tournat, V. Gusev, Quasi Topological Rotational Edge Waves in
Mechanical Granular Graphene, PRB 97, 060101(R) (2018)



