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The total field is given by

Where

• The μ coefficients defines the scatterer

• Once known μα and μβ , we solve for Bα and Bβ
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Multiple Scattering Theory
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Outline:

1. Introduction to MST

2. Explicit expressions for 2D

3. T-Matrix of a cluster

4. Homogenization

5. Flexural waves and point scatterers
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Reflection and Transmission by a Slab
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Scattering by Circular Cylindrical Objects
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Scattering by Spherical Objects
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Scattering by Cylindrical and Spherical Objects
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Scattering by Cylindrical and Spherical Objects
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Scattering by Layered Objects 
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N+1 interfaces: Material n is located between r=rn-1 and r=rn
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Scattering by Layered Objects 
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Scattering of inhomogeneous objects by discretization
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Design and Simulation of Omnidirectional Lenses
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Change of Notation!!
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		B =TA		

In multiple scattering we don’t care about the

field inside the scatterer

Now T will be the T-Matrix, and relates

the incident field A with the scattered field B
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Introduction to Multiple Scattering
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Introduction to Multiple Scattering
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Reflection and Transmission by a Slab
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Introduction to Multiple Scattering
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Introduction to Multiple Scattering
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Introduction to Multiple Scattering
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Multiple Scattering by General Cylindrical Objects
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Waterman, P. C. (1969). New formulation of acoustic scattering. The 

journal of the acoustical society of America, 45(6), 1417-1429.
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Multiple Scattering by General Cylindrical Objects
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Mathieu Functions

( Bessel functions in elliptical coordinates )

Mode matching for rigid sectors

Addition theorem and MST

Anisotropic Metafluids

(Integral methods)

Waterman T-matrix
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Addition Theorem in 2D
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T-Matrix of a Cluster
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T-Matrix of a Cluster
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T-Matrix of Non-Concentric Shells
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Addition Theorem + Layered Scatterers

Addition Theorem + Layered Scatterers+MST
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Homogenization 
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Homogenization 
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Homogenization 
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Multiple Scattering of Flexural Waves
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Flexural Waves in Thin Elastic Plates
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Multiple Scattering of Flexural Waves
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Multiple Scattering of Flexural Waves
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Multiple Scattering of Flexural Waves
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Luneburg Lens for Flexural Waves
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Multiple Scattering of Flexural Waves
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Maxwell Lens for Flexural Waves
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Multiple Scattering of Point Scatterers
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Multiple Scattering of Point Scatterers
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Multiple Scattering of Point Scatterers
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Multiple Scattering of Point Scatterers
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Multiple Scattering of Point Scatterers
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MODE RESONANCES

Eigenmodes of the 
cluster

|𝑴𝜶𝜷| = 0 → ∃𝜆 = 0

Solutions for finite 
systems

σ𝛽=1
𝑁 𝑀𝛼𝛽𝐵𝛽 = 𝜓0 𝑹𝛼 , 𝛼 = 1,2, … , 𝑁

Resonances of a cluster: presence of scattered field without need of having incident field

Leaky modes
Complex 

frequency

BICReal frequency

𝜓0 𝒓 = 0
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