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mo + k:)!]’ (B8)

A 6(i, k) = dix N Kronecker Delta, k FIHUE E Fl N

max ([07.72 —J—mi,jn—7J +m2])

:min ([j1 + j2 — js, j1 — ma, j2 + ma]). (B9)

T BRI R, BATTBAB A log 18 5

A_\/(j1+j2—j)!(j+j1—h)(J+]2—]1)(23+1)
(G +J1 4+ jo + 1)!

x /(G1 +ma)(j1 — m1)l(ja + ma)!
X \/(jo —m2)!(j +m)!(j —m)!,
log A

(B10)
A

= [log((jl + 2 = §)1) +log((j + 71 — j2)!)
+1log((j + j2 — 41)!) + log(2j + 1) + log((51 + m1)!)
+log((j1 —ma)!) + log((j2 + m2)!)
+log((j2 — m2)!) + log((j + m)!) + log((j — m)!)
—log((j + 1 +j2 + 1)')] (B11)

B = logB

= — [log(k!) +Log((js +j2 —j — k)
+log((j1 —mi1 — k)!) + log((j2 + m2 — k)!)
+1og((j — j2 +m1 + k)!)

+log((j — g1 = ma2 + k)] (B12)
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{KiGs + 52 = 5 = W)G1 = ma = k!
X (]2 + mo — k)'(] —jQ + mq + k)'

x (j—jl—m2+k)!}7l. (B13)
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Investigation of the scattering characteristics from
discrete random scatterers based on recursive aggregate
T-matrix algorithm”
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Abstract

In this paper, we derive in vector form the recursive aggregate T-matrix algorithm based on the principles of
electromagnetic wave multipole expansion of vector spherical wave functions and the vector addition theorem. After
that we establish a three-dimensional electromagnetic scattering model for multiple spherical scatterers by simulating the
scattering of subsurface discrete random scatterers using the derived algorithm. Calculating the scattering from different
sizes, randomly distributed spherical scatteres and analyzing the high-order scattering effects, we can conclude that the
vector recursive aggregate T-matrix algorithm has a high computation accuracy, and contains the interaction effects
among multiple scatterers, therefore we can calculate the total scattering effects accurately from multiple scatterers.
The established model can be served as a powerful tool in applications for retrieving the impact caused by the scattering

of subsurface discrete random scatterers in soil moisture from radar measurements.

Keywords: vector spherical wave function, vector addition theorem, recursive aggregate T-matrix

algorithm, high-order scattering effects
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