Appendix H
Derivation of the Scattered Fields

in the Medium 2 at Burnt Coal Seam and Peat | nterface

From (5.45), the vector nature of °E°® is characterized by
°Es° ES/KI,
“(A,” E- AL (A, H)) (H.2)
AL ’
The polarization factors are
ﬁso X Er? :\750 ><ﬁ2, E)+ﬁso ><h2ﬁ2, H) (HZ)
\750>9 Er?:_ﬁso ><ﬁ2, E)+\750 ><h262, H) (HS)
Under the stationary-phase approximation, n,, t, d can be expressed in terms of

propagation vectors, N, and A, asin Appendix G

ﬁl - (),qu + Ac__ly_+ 2(_]2}(_]2| — (kzﬁso ;_klﬁi )|qz| (H4)
q.9 aq,
where
G2 =q7 +q; +q7 =k +kJ - 2kk, (A, i) (H.5)
f= w (H.6)
qz 2
1
D, =l fia| =], (e 00| = (A 0, ) + (5 )| (H.7)
a = I:\]i ’ f = ((ﬁl >q:\]so)ﬁi - ﬁso)|qz|/(qu2) (H8)
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with these local coordinate vectors expressed in A, and n,, all other vector products can be

expressedin N, and N

where

with the above vector identities (H.2) and (H.3) can be expressed in A, and N

ab,
A, My, =- (k, - k(A ¥y ))d,|/aa, = A, A, © cosf ,
hx = (VA )/D,
hy, X =- (U *A,)/D,
% =- (A=, )/D,
0 =- ., )/,
h>d =- (A, )/D,
hy, >d = (A, %A, ), A, )/D,

D2 = qu2/|C_12|
0, A, £)
hy, §A, " )

(\7so Xﬁi )(kl(Ai ><ﬁso)' kz)/(qu)

(R, 40, Ji (5, ) - k,)/(@D,)

horizontally polarized incident wave
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2 2
T (06 )0u A, )+ T (Ao, S A h, (H22)

qD,D,
I:\]50 ><h2ﬁ2 ’ H ) =- (T" (ﬁ >4’:\Xﬁl >ﬁt )(ﬁso >4’:\)-'-Tll (ﬁ ﬁxﬁso >q":12 ’ 1’:\)hZ/hl)Eo (H23)
= (H.22)
G dh,R,” H)=-(T. (A)A, <, )0, >¢A)+T%A >d)(A30 xﬁ2( th,/h,)E,
B o T, (0= )hy, A, )- T, (h =i (9., =A. )h, /h (H.24)
={k. - k(A 9, )E, =5 L
hy XA, E):= (T(H (2 :t;)(ﬁm <A, " £)- T, (A>d (A, 0, Py %,/ JE, 1.25)
By substituting (H.22) through (H.25) into (H.2) and (H.3), we obtain
°ES, = KI, (b, 2 E?) o
= M,fT, (05A, )0, 6, )+ T, (A S, >4, Jn, ) (F.26)
°E3, =K, (U, % E?) A o)

=MT. (7, 0 o, ) (R 26, 9 50 )0, )
where M, = 2KI,E, (k, - k, (A, ¥ ))/(dD,D, ). For averticaly polarized incident wave,
°ES, and °E;, can be obtained from (H.26) and (H.27) respectively by interchanging v

A~ ~

with h,and ¥, with h_
°ES =- ML{T, (g, i, Aoy, )+ T, (0, A, YA, b, /b, (H.29)
°ES, = ML{T. (0, 5, A g )- T (A, 6, oA ), /.| (H.29)
The dot products in the field expressions are given by

VU, *A, =- sing, cosq’, coslf - f,)+cosq,sing., (H.30)

UxAi, =- cosq,sing’, cosff , - f,)+sing, cosq., (H.31)
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S0

X,

>(ﬁi =- SinqoSin(fso - fo)

2 :Sinq;oSin(fso B fo)

(H.32)

(H.33)
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