Appendix G
Derivation of the Scattered Fields

inthe Medium 1 at Air and Burnt Coal Seam Interface

From (5.27), the vector nature of E° ischaracterized by
Es° E°/KI,
=A,  (A,” E-h,A_" (A,” H)) (G.1)

=, (A" E)+huf” H)- (A hif, " H)A,,
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The polarization factors which characterize different polarization states are
ﬁso XE: :\750 >(ﬁl, E)+ﬁso ><hlﬁ1, H) (GZ)

Uy XES =y, xhyA, " H)- hy XA, E) (G3)

Under the stationary-phase approximation, n,, t, d can be expressed in terms of

propagation vectors, n, and A, as
- XZ, - YZ,+2 _%q, + Y0, +29,/q,|
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(1+ Z? +Z§)5 4.4 (G4)
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and

A

d = ﬁ, f: ((ﬁl >ﬁso)ﬁi - r,iso)|qz|/(qZD1)
- (% cosq, (q, cosa, +q, sing, )+ 9q, + 2sing, (g, cosq, +q,sing, ))

qzkl2 Dl

(G.6)

(G.7)

with these local coordinate vectors expressed in A, and n,, all other vector products can be

expressedin N, and ng

where

D, = C1le/|qz|

(G.8)
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oA €)= (0,50 (5 .00, o1
= (U, 4, Ja/(2k,D,)
R )= - 50, /) o
= (A, 6, Jo/(2x,,)
with the above vector identities (G2) and (G3) can be expressed in A, and . For
horizontally polarized incident wave
0, {0, E)= (L RPN A, E)- - R )N A )0, X,
e TN R IR (R R) B
h,haf,” H) == (@ R A, <)+ 0+ R Nr>d fhs 0, E)E,
e QRN R ) (B RITVTY () (R B
Equation (5.33) for °EZ, can be found from (G.20) and (G21), since
B (A TR ©2
where
M, = KI,E,q/(k,D,D,) (G.24)
To compute °ES,, we need the following vector products:
G, ofh, i, H)=- (- R (A, )P o, <)+ [+ R NA=d o, =0, T)E,
S (RS N CE B NRTY R (N B
h, o, E)= {1+ R )A€, £)- (- R NA, 0 hs <)E,
(G.26)

Inview of (G3)
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B =0,

=M, {R (0, 0 if, )- R (A, = f0d, ) (G.27)

The above equation is the same as (5.34). For vertically polarized incident wave, °E; can

be obtained from (G.22) by interchanging v and h aswell as v, and ﬁm:
°ES, = MR (U, i, )iy, ) + R. (g, =, A, ) (G.28)

Similarly, °E., can befound from (G.26) with the same interchanges:

°£s, = MR [, A, iy )- R (0, A, )h =i, ) (G.29)
in (G.22) through (G.28)

R, = (k, cosq, - k, cosf , )/(k, cosq, +k, cosf ,) (G.30)

R. = (k,cosq, - k, cosf , )/(k, cosqg, +k, cosf ) (G.31)

where f | is the local angle of transmission. The dot products in the field expressions are

given below:
v, xA, =sing, cosq, cosff ., - f,)+cosq, sing,, (G.32)
Ui, =cosq, sing, cosff ., - f,)+sing, cosq,, (G.33)
hy, xA, =- sing,sin(f - f,) (G.34)
hxi_ =sinqgsin(f . - f,) (G.35)
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