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Asymptotic Expansion of Green’s Function for a Layered Acoustic Half-Space
Represented by Discrete and Continuous Eigenvalues
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This paper shows an asymptotic expansion of Green’s function for a two-layered acoustic half-
space. In general, an asymptotic expansion is able to give a brief overview for the physical
phenomena at the far field from a source point by indicating the decaying factor, although,
there is a difficulty to represent the asymptotic form due to the complicated modification of
the wavenumber integral. In this paper, a proper modification of the wavenumber integral path
is carried out to apply Watson’s lemma, namely the wavenumber integration is transformed
into Laplace transform. The asymptotic expansion obtained here is applicable to a generalized
layered medium because of incorporating the representation of Green’s function in terms of
eigenvalues and takes some properties that are not found out through Green’s function directly.
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Fig.1 Point source in two-layered liquid half space
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Appendix-A E;, — E;, ® n— 0 TO#
IERMAIZDNT

1° (0<2< 2 DFF)
(1) 1C(26)( EITR(27) ) ZARALT,

sinh(ivz
Ew(z,7) = —%——)- X

[iv cosh {iv(H — 2)} + muys,) sinh {iv(H - 2')}]
[iv cosh {ivH} + m1va(p;) sinh {ivH }]
_ sin(vz) vcos V(H — 2') + muys;ysinv(H — 2')
v vecosvH + mup(p;ysinvH
sin(vz B )
_ 5){A+5:5285} (i=1,2) (A1)
ZZiZ, ABCD XRDEITHS.
sinv(H — 2)
sinvH

B= u{cosu(H -2

_ siny(H - 2')cosvH
sinvH

C =vcosvH

D =msinvH

(A1) R TR Ep, DEBAZAWT, Ei(z7) -
Ey, (2, 7) REET 5.

Ek1 (Z, Z,) - Ekz (.Z, Z')

smvz B B
= A+ —[A+ —rr—
v { C + Dvya,) ( C + Dvy(p,) ) }
_sinvz B { 1 B 1 }
T D E+ V2(B,) FE - V2(B,)

2, EROEITHS.
C vcosvH
E= D msinvH (A-3)
wiZ, (A2RTBITE {} ORIEFHETS. &
T, E +ve(B)) BITE- vy(8,) HoEDE DI
BRTZ5.

E +vyp)) (A.4)
. 1 a .
=E+ w/2l<:,1,e'*“n’fi - e+?‘n% + o(n%)
2. /%%,
E - 1/2(31) (AS)

I} 1 r: 3 3
=E — \/2%kqo,e" %3 + etiins — o(n?

L/f:ﬁs"DTy
1 1 ~2y(By)
- ~ (A6
E+vyp) E-vysy  E? )

LIElTE B, 2T, ! UEOF—F TR BIEIZ
SOWTHEIV BT, ZoZ e, (A4),A5)RED
BECEBRTED. 8T, (A6)ROBFREAND L,
Ex (2,2) — Ex,(2,2') HUTOEIITELDLND.

Ey,(2,2) — Ex,(2,7)
_ —2msinvz
" v2costvH
{cosv(H — 2')sinvH —cosvH sinv(H — 2')} - va(m,)

(A7)

2° (2 <2< HDRFF)
ZOBY, 1° KBWT 2z & 2 EARERERL
2500,
Ekl(z7 zl) ~ Ei, (,Z, z,)
—2m, sinv?’
= VcoRvH
{cosv(H — z)sinvH — cosvH sinv(H — z)} - vy(p,)

(A8)

3 (H <20 )

Er;(2,7)

_ msinh(ivz’)ezp {-vas,(z — H)}
~ ivcosh(ivH) + muy(g,) sinh(ivH)

_ lezp{—l/g(Bj)(z—H)} (G

— =1,2) (A9)
I Lmn BROESTHD.
l = m sin(v?’) (A.10)
m = vcos(vH) (A.11)
n = msin(vH) (A.12)
2T, (AYRTRDE Ep, DOERZAWVWT,

(A.2) Ex (2,2') — Ey(2,2) ZFETS.

Ey, (2,2') — Ex,(2,7)
le—Va(B3) (z~H)

le_'V'l(Bl) (Z_H)

m+ nV2(B,)

-2l

1 3 3
nEO 7 {1/2(31)(2 - H) + '61/2(81)(2 - H) A }

m + nvy(B,)

—2lnu2(B) 1, 2
——T 1+§V2(Bl)(Z-H) +
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~— {m(z — H) +n}vap,) (A13)

BL, (AB)RTIT wyp,) PIEOA—F—-TELd
LT ONBIEDOAEEY HiT 7.

Appendix-B f1&BEOIEREAIZDOLNTY
B f(2) & g(z) DWLLRBIA

o0 [oe]
Qn bn,
CEDI- SR ORI B

THEALONWLL &, MLBOBEIERRIIRRTEAD
ns.

[e]

f@) 4 g m Y St le (B.2)
n=0
f(De(z) = E“—n , =) arbo, (B3)
n=0 r=0

Appendix-C Watson D#BEE*

Laplace %?ﬁﬂ@fﬁkﬁ

I(z)=/ e *tq(t)dt (C.1)
3]
ZEWT, £ED k (>0) ZxtL
/ le==tq(t)]dt < M (C.2)
k

BRILTD My 2BEZERTE, ¢(n) PELLER

q(t) SOZast(’“‘“)/“ (Re(A) >0, n>0)
3=0

(C3)
ROL %, § ZEEOESHE LT, ol
> S+ A 1 T
I(z) sz;asr < w ) 234X/ p (lm‘g Zl = 5 - 6)

(C.4)
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