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The exact expression for w(t, cr) on a sphenca.l Earth has been gwen by Gilbert & |
Dziewonski (1975). Let us use E,(d)) i = 1-5, to denote the quantities

Z1(®) = (\2m) 2 [My, 8, Uy + % (M + My )rs QU — (N2 = Y) V)]
Z2(®) = (\2m) (N2 = %)V2(3,V, + 151U, — V2)) [M, 2 Sin ® + M, cos <I>]

E5(®) = (\2m)2(N2— ) V2(N2 = Ya) V2151V, (M sin 20 + %My — M, ) cos 28] (53)
Za(®) = (W2m)2(\2 = %)2 (3, W, — ! W;) [= My, sin & +Myz cos (IJ]
Z5(®) = (75/27@‘_’?_(?\’ —Ja)H N — )2 W [ A(Mxx M,,y) sin 2 +Mx,, cos 2d].

e

In add1t1on let us deﬁne X{"(A) by

Y™ (4, @) = X" (&) exp (im®). - (5%)
The exact expression for @(£, o) is then, for a spheroidal multiplet ,,5,
@, 0) = [Z(@)XP(2) - Z2(9) X1 (8) + Z3(B)X](B)]eo(0), (56)

and, for a toroidal multiplet , T;,

Y(F, 0) = [Z4(®) X} (D) — Z5(2)XF(A)]co(0). (57)
~ Both equations (56) and (57) are valid, on a spherical Eq;_th, for all epicentral distar_lces A,
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where, for Rayleigh waves,
' 1 A
ap(\, 1) = o (sin 8) V2 [§U(r) £ iONV ()] Fa(¢) exp [(P - 1)mif2], podd

: . K
ap(A, 1) = E;r(sin 0) V2 [£U(r) ¥ iOAV ()] R2(9) exp (pnif2), peven,

and for Love waves, i

1 )
ap(\, 1) =-2;(sin 0)V2 [+ igAW(P)) Zu(9) exp [(p — Dmif2],  podd

ap(A, 1) =—211;(sin 0)" V2 [¥ iAW (r)] Ra(0) exp (pm‘li), p even.
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We find finally for the pth arriving group of Rayleigh waves, for frequencies w > 0, the
result :

Ay (r, w) ~ + KFUQ) — i8N0V ()] (sin 8) ™" 2ug" exp (— @0l p/uo)
X Ru()exp [—Mod, +i(p —1)m/2], podd | (174)
ap(r, @) ~ + R[FUC) + 0N V()] (sin 0)™2u3" exp (— ol pluto)
: X R,(¢) exp [—ikod, +ipn/2], peven.

- For the spectrum of the pth arriving group of Love waves, for frequencies w > 0, we obtain

mP(r,w) ~ + % iAo W(r)] (sin 0)™?ug" exp (— b p/uo)

x R(¢) efcp [—iXodp ti(p — Dn/2], podd (195)
Ap(r, w) ~ + % [— idhoW(r)] (sin 6)2ug' exp (—aoAp/uto)

X Ry(9) exp [—ikoA, +ipn[2],  peven.

Both equations (174) and (175) are valid, except near the poles, for waves which satisfy
Ao(w) > 1. The region of validity on Q is e < @ < 7 —¢, where € < Ag'(w). The normaliza-
tion of the functions U(r), ¥ (r) and W(r) is, in accordance with equation (4),

a

J. po(N[UA(r) +I(1 + DVEN)rtdr=1, (176)
0

rpo(r) [+ )W) rtdr=1.
0 £y

* We find, upon neglecting terms of order A3 (w), for Rayleigh

waves,
Ry 2(9) ~ (Mof2m)2[M,, 8, U(ry) + (Moo + Mog)rs 2U(rs) — AV (rs))] exp (£in/4)

—00/21‘{)[’210 (o, V(rs) +rs-l(U(rs) = V(rs))] [/ o SiN @ + M, cos ¢] (178)
X exp (;: fﬂ'/4) — (10/211')”2N2) [f;l V(rs)] [ng) sin 2¢ + %(Mgg —_ M‘t“i’)
X cos 2¢] exp (¢ inf4), :

and for Love waves,
Ql.z(‘ﬁ) i (MIZ?T)"ZRO[B,W(I',) —rg ' W(rs)] [- M, sin ¢ + M, cos ¢] exp (¥ in/4)

+ (No/2m)2N3 [rs  W(rs)] [— (Mo — Myg) sin 20 + Mg cos 2¢] exp (£ in/4).

- (177)

(179)
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Equation (7.92) can be easily understood if we measure the attenuation of
dispersed waves using the stationary-phase approximation (7.18). At a given
x and t, the frequency m given by x/t = U(w) dominates the record. Since the
wave with frequency o has existed in the medium over the time period ( =
x/(U(w)), it must have been attenuated by a factor

s = gX =B (7.93)
5 2 temporal Q(w) | g 2U () temporal Q(w) | ’

Since, by definition, this is equal to

exo| - —wx
*P 2¢(w) spatial Q(w) [’

we obtain (7.92).
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Fic. 4. The Love wave radiation pattern and comparison between synthetic {dotted lines) and
observed seismograms. The fault parameters used in the synthetic calculation are listed in Table 9, and
a source process time of 30 sec was assumed. The observed seismograms and synthetics for GUMO Gz,
GUMO G3, BOCO G, BOCO Gy, TATO Gy, TATO Gy, MAJO Gz, and MAJO G, were filtered with a
Gaussian band-pass filter between 120 and 1500 sec. The rest of the data and synthetics were band-pass
filtered between &) and 1500 sec. The number above each observed record is the moment (in units of 10™

dyne-cm) that would be obtained using that record alone.
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