
Ansatz : Modulated waves

Wave packet


EnvelopeCarrier wave
θ1 = F1(X1, T1, X2, T2)ei(kX0−ωT0) + F*1 (X1, T1, X2, T2)e−i(kX0−ωT0)
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Envelope vector solitons in nonlinear flexible mechanical metamaterials

Envelope vector solitons in nonlinear 
flexible mechanical metamaterials (FlexMM)

F1 follows a nonlinear Schrödinger equation.

From the motion equations of the flexMM :

F1
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Reconfigurable structure 



Demiquel, Achilleos, Theocharis, Tournat | 

Envelope vector solitons in nonlinear flexible mechanical metamaterials

i
∂F1

∂τ2
+ P

∂2F1

∂ξ2
1

+ Q |F1 |2 F1 = 0 Nonlinear Schrödinger equation

(NLS)

(c)(b)

(a)

Case (II): Rotation + Displacement

Different possible
rigid masses

Case (I): Rotation

Symmetric
excitation

Longitudinal
spring

+
Shear spring Bending spring

+
Bond elasticity

(c)(b)

(a)

Case (II): Rotation + Displacement

Different possible
rigid masses

Case (I): Rotation

Symmetric
excitation

Longitudinal
spring

+
Shear spring Bending spring

+
Bond elasticity

(a)

(b)

Bright envelope vector soliton (BEVS)

Dark envelope vector soliton (DEVS)

Modulation instability (MI)

Higher-order vector solitons

θ θ

NLS
FlexMM

Peregrine soliton

LA 27E RENCONTRE DU NON LINÉAIRE (18-20 MARS 2024)


