
Structure Function [nln92]

Laplace transform (with ıζ = −z):

dk(ζ)
.
=

∫ ∞
0

dt eıζtDk(t). (1)

Coupled ODEs for Dk(t) become coupled algebraic equations for dk(ζ):

(ζ − ak)dk(ζ)− ıδk,0 = dk−1(ζ) + b2k+1dk+1(ζ), k = 0, 1, 2, . . . (2)

Condition: d−1(ζ) ≡ 0.

Recursive construction of continued fraction representation for d0(ζ):

k = 0 : (ζ − a0)d0(ζ)− ı = b21d1(ζ) ⇒ d0(ζ) =
ı

ζ − a0 − b21
d1(ζ)

d0(ζ)

,

k = 1 : (ζ − a1)d1(ζ) = d0(ζ) + b22d2(ζ) ⇒ d1(ζ)

d0(ζ)
=

1

ζ − a1 − b22
d2(ζ)

d1(ζ)

,

⇒ d0(ζ) =
ı

ζ − a0 −
b21

ζ − a1 −
b22

ζ − a2 − · · ·

(3)

Structure function S(ω) from d0(ζ): combine Fourier transform with inverse
Laplace transform.

S0(ω)
.
=

∫ +∞

−∞
dt eıωtD0(t),

D0(t) = −
1

2π

∫
C
dζ e−ıζtd0(ζ)

⇒ S0(ω) = 2 lim
ε→0

Re[d0(ω + ıε)]. (4)


