Appendix J
Derivation of the Scattered Fields

inthe Medium 1 on Air and Burnt Coal Seam Interface

From (5.97), the vector natureof ™E°® ischaracterized by

mMES©° ES/KI,
=il (A, E- A%, (A~ H)) (3.1)
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=Al " (A,” E)+ (A, H)- (AL, #h.A, " H)RL,

ﬁsm X Er? :\75m >(ﬁl, E)+ ﬁsm ><h1ﬁ1, H) (‘]2)
\75m>EnE::_ﬁsm><ﬁl, E)+\75m><hlﬁ1, H) (‘]3)

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

propagation vectors, A, and n,,,asinAppendix G

ﬁl - (),qu + Ac__ly_+ 2(_]2}(_]2| — (klﬁsm ;ljlﬁiquz| (J4)
q.9 qq,
where
% =0; +0; +0; =ki +K; - 2Kk, (Ag, ;) (35)
p= i Aalal (36)
qz D2
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Dg] = |ﬁ|m ﬁsm = ﬁ|m (ﬁsm ’ Osm] = (ﬁim M,}sm)z + (Aim )h,\sm)z ’ (‘J7)
a = I:\]im ’ f = ((ﬁim >q:\]sm)ﬁim - ﬁsm)|qz|/(qu£n) (‘]8)
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with these local coordinate vectors expressed in A,

beexpressedin N, and N

sm

and ng,

4 f: {kz(ﬁim >ﬁsm)_ k1}ﬁim +{k1(ﬁim >q:ism)_ kz}ﬁsm

qb;

I:\]1 >q:ism =- (kl_ kz(ﬁ N ))|q |/qqz _n m © COSf

where

Ty}, £) = (0 A0, Mk, (B, i) - K, )/ (@DF)

by 40 )= (A 1 o 5

k.)/(ao;")

, al other vector products can

(2.9)
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A

with the above vector identities (J.2) and (J.3) can be expressed in n, and n,, . For

horizontally polarized incident wave

sm
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o,y H) = - T (o), 6, Ag, )+, (o i, 6, T/, JE, (3.23)

U,y H) = (T, (A5€)5, )0, )+ T, (A>d
T, (04, \h,, >3, )- T,(h v A )h,h, (324)
{- ol e, TR m'm)qur'L(Szmm“)(V“ uli
Ao 4, E) = (T, (A gy 58, €)- T, (Ao, 0, )an s/, E, 025
=-(2.24)
By substituting (J.22) through (J.25) into (J.2) and (J.3), we obtain
"ES =K, (A, ¥ E?) 029
=- M m T" (\7 Asrn)(Asrn >q:iim)-'--rll (Fi >q:isrnxﬁsm >qﬁim)hl/hz} .
"ES =Kl (0, ¥ E?)
=M fr. @0, 5, A )- T (., 6, (0 ), b, 27

where M, = 2KI . E, (k, - k, (A, xA,))/(@DID1"). For avertically polarized incident wave,
MES and ME; canbe obtained from (J.26) and (J.27) respectively by interchanging v
with h,and ¥, with h,,

"ES == M AT, (A XAy g )+ T, (0, 5, )@, ), /| (3.29)

"Esy = MoT. (a4 )R- T, (i 5 K50, ) 1 (129)
The dot products in the field expressions are given by

V., X, =- sing,,cosq!, coslf ,, - f,)+cosq,sing!, (J.30)

Uxi,, =- cosq,,sing., cosf ., - f,)+sing,, cosqg!, (J.31)
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X, = - sing, sinff o, - f )

o)

sm

hxi_, =sing! sn(f ., -f,)

(1.32)

(1.33)
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