Appendix |
Derivation of the Scattered Fields

inthe Medium 2 on Air and Burnt Coal Seam Interface

From (5.79), the vector natureof ™E® ischaracterized by
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the polarization factors which characterize different polarisation states are
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Under the stationary-phase approximation, A, , t, d can be expressed in terms of

A

propagation vectors, ng, and N, ,as
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where q° =qZ +q2 +q2 = 2kZ(1- (A, *A,,))
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where
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(1.6)

and

A

d=1" £ = (A, )iy - An)|al/(0,00)
(% cosa, (a, cosq,, +a, sing,,)+ §a, +2sing,,(q, cosq,, +q,sing,,)) (.7)
q,k; D"

with these local coordinate vectors expressed in n,, and Ag,, al other vector products can

beexpressedin n,, and Ag,

A,” = (A, +Ag)1- (A, g, )k, /(qD!") (1.8)

A, i, = - KfL- (A, Ay, Ha,|/(a,a) = - da,|/(2k.q,) = - cosq,, (1.9)

hx = (VA ,)/D" (1.10)
hy, < =- (U, <, )/D," (1.12)
0 =- (A, /O (1.12)
0., € =- (A, <A, /D (1.13)
h>d =- (A=A, /D (1.14)
Ay > = Ay, i, g, A, )/ D (1.15)
vd =- (U=, )/D," (1.16)
Vg, d = (0, <A, Ay, ¥, )/ Dy (1.17)

where
D" =q,D"/|a,| (1.18)
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(1.19)

a4, )= (i 2 (B ) /(D7) (.20)
= (., ., Ja/(2k,Dr")
with the above vector identities (1.2) and (1.3) can be expressed in n,, and ng,. For

horizontally polarized incident wave

Eo {1+R )05 )00 %) - (- R AR S A ) (-21)
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(1.22)

Equation (5.85) for "E;;, can be found from (1.20) and (1.21), since

: 1 (1.23)
=M m{RI (hsm >q:iim)(h >q:ism)-'- R, (\75”‘ Xﬁ'm)(\’))ﬁsm)}
where
M . — Kl mEOq/(k2 Dlmﬁlm) (l 24)

To compute °E; , we need the following vector products:

Og ., H)=- (- R,
(1.25)

Moy ¥A, " E) =@+ R NP JAgy i, ” €)- (- R NA>d)A, 0 )P X)Es
S U (P 2RI (R Y (S (AR

- 2k,D"D,”

(1.26)

Inview of (1.3)
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E, =Vg, xE

= MR O 28 )00 )- R (e 0 00, ) (127)

The above equation is the same as (5.86). For vertically polarized incident wave, °E; can

~ ~

be obtained from (G.22) by interchanging v and h aswellas v, and h,:

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

"Ed = MR [ i [0 41r) - R @ 4 | (129)
in (G.22) through (G.28)

R, = (k, cosq,, - k, cosf ,)/(k, cosq,, +k, cosf ) (1.30)

R. = (k,cosq,, - k, cosf ,)/(k,cosq,, +k, cosf ) (1.31)

where f _ isthe local angle of transmission. The dot products in the field expressions are

given below:
V., ¥, =sing,, cosq,, cos{f ., - f,,)+cosq,, singy, (1.32)
UxAi,, =cosq,,singg, coslf ., - f,)+sing,, cosqy, (1.33)
hy, %A, =-sing, sinff ., - f,) (1.34)
hxi_ =sinq,, sin(f - f,) (1.35)
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