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m'/m Z

m/m Z

n,cosB, - n_coso
—_ m m

2n, cosB,

rlm S 1 ms

" n,cosB, +n_cosd_
_nh,cos@, —n, cosb,
n,cos® _+n_coso, ’

rlmp m,p

r'1m,x = 'rml,x = r1m,pv

r2m)< = 'rm2)< = r2m,p1

timx = (€00,/00S0 )t timy = tims,
tmix = (C0S0/00S0 )1ty = tiass
tomx = (€0S0,/00S0)tomp  tomy = toms:
tox = (COS0/00S0, )tz Ty = tmzs:

— —_ 2
tlm,utml,u_ 1+ rlm,urml,u_ 1- r'lm,ot )

" n,cosH, +n_cosh,

2n, cosB,

rlm,y = 'rml,y = r1m51

r2m,y = 'rm2,y = r2m,51

Fimz = Tmaz = Tamp
Fomz= Tmaz = Tomp
tim, = (SIN6,/SINBtyy,,
tm1z = (SINB,/SING )ty
tom, = (SING,/SING,)tyy,
tmo, = (SING,/SING )t

SFG SFG
Ee o= ZBLGBPBS:
Sndll SFG
L
AMiwg?/c
-z
Lijs@.a m '
S p
2

" n,cod_+n_cosh,

Q)

SFG -2

Q)

50
51

— —_ 2
t2m,utm2,a_ 1+ r2m,urm2,u_ 1- r'2m,0( )

@=xy,2)
(+)
m
p X
Ariwg/C
Q) (+)
+z
a (a=x,v,2
(+) -, Tt



L ympx = €080 56/ (Ny, COSB 5 + Ny 520080, )

L ymsy = 1/(Ny, 20080, & + Ny 50080, <)

L ympz = (Ne/Ni)SiNG,, s/ (Ng 0088, 55 + Ny, 00O, &) = (N nm')zsi N6, se (N, 50088, 5 + Ny, 5£COSB; &)
L+1/m,p,x = 00s0; &/ (N; gC0SO,, s + Ny sFC0SH; &)

L ymsy = 1(N, 0080, & + Nyys008,,5¢)

L+1/mpz = -(Ny/ny,)sinG, o (N, COSB, s + Ny sp00SH; &) = -(Ny/ nm')zsi nB, ¢/ (N, 50088, 5 + Ny, sCOSH, )

m m" SFG L

L impx = 0080, ¢/ (N, $COSB 5 + Ny 50080, )

L oimsy = 1/(N,, 520080, & + Ny 50080, 55)

L oimpz = (No/Ny)SING, . of (N 0088, 5 + Ny, e C0SB, &) = (N nm")zsi N6, o/ (N, 0080, 5 + Ny 5£C0SH, &)

L simpx = 008 se/ (N 20088, 5 + Ny 50050, &)

L+Zm,sy: 1/(n, $C0SH, & + Ny, 50086, )

L+zmpz = -(Ny/Ny)SING: o (N, 20088, = + Ny sr00SH, ) = -(N,y/ nm")zsi N6, se (N, 50080, 5 + Ny, 5£COSB, &)

SFG L

L-mlm,p,x = |-+mlm,p)< = Cosem,SIJ(an,SFcosem,SF)

L-m/m,s,y = L+mlm,sy = 1/(2nm,SFCOSGm,SF)
L-mlm,p,z = 'L+mlm,pz = SI nem,SF/(znm,Szcosem,SF)

SFG SFG

(1/m'/m/2) SFG

SFG
m'/m m/m'"
(SFG)
(SFG) 4

1

(@): E* (by reflection and tr ansmission) sour ces and E™ (for n = 0) sour ce

Eysa (0)Erp (07) =E'wenE'va
e 0 i N T €5 ) + (g +€70 ) o €]

2 vispt
2B e 2B e TR
1+ r1m',\/is4ar rn1m,visu € + (r + r‘1m',visu € )r

eZI B vishm

m'myvisgt 2 visp



2B oy e Mo 2B ich, 2B i,
% (1+ r'lm',ir,[i)[(:l'-i_ rrr1m,ir,[3»e ) + (rm‘m,ir,B +€ m)rmz,ir,Be ]
2Bl 2B 2B
1+ rlmerrmmere + (rm'm,ir,p + r1m,ir,|3e )rmz,ir,pe

X exp[znl(hm tanem,SF + hm' tanem',SF)(_kmir sin6 mir _km,\/isSinem,vis)]

Um' m'
(@): E" and E (by reflection) sour ces
Evsa (07)E; 5(0") = E%isa E%r g
1B vishy
t1m'vis4;>r [(1+ rrr1m,\/isor ez ) ) + (rvaisu

2B i
1+ rlrﬂ\/lsa r'm mwsc(e + (rm'm,visq + r.lm',\/is.u

2B e 21Byish
+e )rszl.ég € ]
2B

e mhisir )r

m2yisq

tlm ir B [(1 + rmm|r Bez

2B e
1+ rlrmr[} Mmere +(r

1B ot P 2By i 2Bt
)+(rmm||'|3 +€ )rm2|r[3 ]
2i3_ . h

2B i i irfim
€ )rm2,|r,[3e

+1,

m'mjr B Im'ir B

x eXp[2n| (hm tanemSF + hm' tanem'sz)(_km,ir sin mir km,\/is Sinem,vis)]
m/2 2
(@): E" sour ce

Eviscx (hm + hm+)Eir,B (hm + hm+) = EOViSﬂ Eoiryﬁ

@ BBl

t:Lm',vis,u t mmyisp_“m2yvispt

X - - -
2B s 218 vishi 2B g5
1+ r1 i visp rm'm,\/isor e + (rm'm,\/isa + r1m',\/isor e )rmz,\/isq
i B ie Mt B i)
% t1m‘,ir B tm'm,ir B tm2,ir B €
2B Ny 2B iy 2B P
1+ r1 miir B rmm,ir B € + (rm‘mir B + r1m',ir B € )rm2,ir B €

X exp[znl(hm tanem,SF + hm' tanem',si)(_kmir sin6 mir _km,visSinem,vis)]

(b): E" sources (for n > 0, by reflection)

Eviso( (hn‘l + hm+)Eir,[3 (hm + hm+) = EOViSﬁ EOiKB

t t t @ Brsish * B idln)
x im' wsa mmyisg_m2yisgt
2B vishie 2B s 2B rysishn
1+ r1 mivisp Iﬁm'm,\/isor € + (rm 'mvisp + rlm',\/isor € )rm2,visa
1B Nt B )
% I‘1m‘,ir B tm'm,ir B 1:m2,ir B €
2B Ny 2B ich 2B M
1+ rlrﬁ,ir,[} rrﬁm,ir,[se + (rm‘mirp + r1m',ir,[3e r“)rmz,ir,Be

x eXp[I (2n + 1)(hm tan® msF + hm tanem's:)(_kmir Sinem,ir _km,visSinem,vis)]

m/2 m
(@): E* (by reflection) and E” sour ces

Evisa (N + Ny )Eir g (M + hyy ) = ENisa Efir g

(B Nt Brnyishin)
x tlm',\/iso( tm'm,visor (1 I m2wscx )e
2I I3I‘\’l N V\Shm‘ 2 m‘, V\Shm‘ ZIB m,VIShm
1+ I’1rr1,visot rm'm,\/isore + (rm'm,\/isn;x + r1m',\/isore )rmz,viscxe

@.1)

2.2)

2.3)

(2.9



(B ey + B i)
tlm,ir ,Btm'mir B (1 + r'm2,ir B )e K

2B o 2B
€ + (rm'mir B + r1m',ir B € )rm2,ir B

X

2B N

1+ I @ Fmir'm

Imir rmm,ir B

x exp[l (2n + 1)(hm tand msF + hm tanem's:)(_km,ir S'nem,ir _km,visSinem,vis)]
m'/m m'
(@): E* and E (by reflection) sour ces

Eiisa (M )Erp(hy ) = Eisa E%ir g

t e2 IB m‘v\shm)

B g o [ R

2B s
€ + (rm'm,visa

m2,visg
EZIBm‘,wshm‘ )r

m2yiso

X

1 +r eziBm,\nshm

1miyvispt rm‘m,\/isar tr

1m'vispt

B e 2B
I".lm,ir,B € (1+ rMm,ir,B)(1+ rm‘Z,ir,Be )

2B N 2B i
1+ r1rr1,ir,[3y rrﬂm,ir,[}e + (r + r'lm',ir,[3e )rm2,ir,B

X

I
m'mir 8 €

X exp[lhm 1:anem',SF (_km,ir sin6 mir km,vis s nem,vis)]
X exp[l (2n + 1)(hm tand me T hm tanem's:)(_km,ir S'nem,ir - km,vis Sinem,\/is)]

(b): E* (by reflection) and E” sour ces

Eves (N )Es () = E%usa EVurg

Euriviea € ol (L4 (T
+1

1m'visp

ZiBm,vwshm
m2yisg € )

X <
eZIBmlv\shm‘ )r

2B i 2B i ishin
1+ r1rﬂ,visu r'm'm,\/is.c(e + (rm'm,visq m2,\/iso(e

B e 2B i
tlm,ir,[} € (1+ rrr1m,ir,|3)(l+ rmZ,ir,[3e )

2o e 2B T
1+ r1rr1,ir,[3 rMm,ir,Be + (r r1m',ir,[3e )rmz,ir,[}

X

2iB,, . h
m'mjr B + e mr

x exp[lhm tanemS: (_km,ir S‘ ne mir - I(rn,\/is S nem,vis)]
X exp[2n| (hm tanem,S: + hm' tanem',S:)(_km,ir sin6 mir km,vis S.nem,vis)]

m'/m m
(@): E* and E (by reflection) sour ces

Evisor (hrﬁ+)EirVB (hmv+) = Eovisa Eoir,B

(L 2B 5M
x t1m',\/isor tm'm Visgl € (1 + rm2,viso( € )
2Bl 2B vl TN
1+ r1 i visp rm'm,vis,u € + (rm'm,visc( + rlm',vis,u € )rmz,viscx
B e 2B
% t1rr1,ir,[3e (1+ rmm,ir,[S)(1+ rn‘fZ,ir,[Be )
2B P 2B 2B,
1+ r1 mijir 8 rn1m,ir B € + (rm'mir B + r'1m',ir B € )rm2,ir B €

x exp[lhm tanemS: (_km,ir S‘ ne mir - I(rn,\/is S nem,vis)]
X exp[2n| (hm tanem,SF + hm‘ tanem'si)(_kmir sin6 mir km,vi's Sinem,vis)]

(b): E* (by reflection) and E” sour ces

(2.5)

(2.6)

@.7)

2.8)



m

Evisor (hm+)Eir,B (hm‘+) = Eovisu Eoirp

B 1 vis P 21B it
x t1m',\/iso( tm'm,visor e (1 + Iﬁm2,visu € )
2B el 2B el 2B
1+ r1 miyvisp rm‘m,\/isar € + (rm'm,visa + rlm',\/isar € )rmz,viscx
[ 2B,
y 4 iir g timir 5 © AT, 68" )
2B o 2B i I
1+ r1 niir B rmm,ir B € + (rm‘mir B + r'lm',ir B € )rm2,ir B €

X exp[lhm 1:anem',SF (_km,ir sind mir km,vis s nem,vis)]
x eXp[2n| (hm tanemSF + hm' tanem'S: )(_kmir sin mir km,\/is S nem,vis)]

4]

[A.™]: E" sour ces

t

1m'visgl
+1

1m'vispt

— 0.
Eiisa (z1) = E vis Trr ; 2P

im'visp ' mimyvisp m'myispt
X{ (1+ rmm,viso( r'm2,visor eZ iBmMShm) exp[izlkm',vis COSG m',vis(l + tanemS: tanem',vis)]
+(rm'm,viso( + rm2,viso( eZ iBm,v.shm)eZiBm:v.JTm' exp[izl km‘,vis Cosem',vis(_l + tanem‘,SF tanem',vis)]}
X eXp[_l (2n + 2)(hm tanem,&!: + hm' tanem',S:)Kn,vis S‘ nem,vis]
G i
Eep(2) =E%p e

+ r1m',ir B

st 218 1y ishoy 2B, vism
+(r € oo visa ©

2B, h
1+ r1rr1,ir B rmm,ir B €

2B

"+ (r e

m'mir 8

2B e
€ )rm2,ir B

2 Bmic

X{ (1+ rmm,ir B Iﬁm2,ir B e hm) exp[izlkm‘,ir COSB m'jr 1 + tane m'SF tane miir )]

2i Bm‘lrhm) e2i Brn: ir P

+(rm'm,ir,[3 + rmZ,ir ,Be exp[izlkm,ir COsem',ir (_1 + tane mSF tanemlr)]}

X eXp[_l (2n + 2)(hm tanem,&!: + hm' tanem',S:)Kn,vis S‘ nem,vis]

Bisa (@) Eirp(z) = E°isa E%irp

X tlm,visa
2B s 21B 1 vishi 2B ryisn

1+ r1 i visp rm'm,\/isor e + (rm'm,\/isa + r1m',\/isor e )rmz,\/isq

x t1rr1,ir B
2B M 2B 2B,
1+ r1 mijir 8 rn1m,ir B € + (rm'mir B + r'1m',ir B € )rm2,ir B €
2iB myishm 21 B, irPm

X{ (1+ rn1m,visu rm2,visor € )(1+ rn1m,ir B rm2,ir B € )

x exp[izl(km',vis COSG m,vis(1+ tanem',S: tanem‘,vis) + km',ir Cosem',ir (1 + tane m.SF tanemlr))]

2B myishm 2iBmirhmy 121 Bm:irh
+(1 + I"m'm.visor rm2,\/isore )(rm'm,ir,B + rmZ,ir,{Se K )e

X exp[izl(km',vis COSB m,vis(1+ tanem',SF tanem‘,vis) + km',ir Cosem',ir (_1+ tanemS: tanem',ir ))]

2iBmaishm 2 Bmirhmy 42 Bm:idhm:
+(rm'm,visu + r.m2,viso(e )(1 + rm'mir,B rmz,ir,Be K )e

X exp[izl(km‘,vis COSG m,vis(_l + tane mSF tanem',vis) + km,ir COSG ufls (l+ tanem',s: tanem',ir ))]

2iBmyishm 2iBmirmy 22 (Brivis + B ir )
+(rm'm,visa + rm2,viso(e )(rm'm,ir,[} + rm‘Z,ir,Be " )e

X exp[izl(km',vis cos@ m,\/is(_l + tand mS tanem',vis) + km,ir cosf m,ir (_1 + tand mSF tanemlr))]}

(2.9)

(2.10a)

(2.10b)



X exp[—|(2n + 2)(hm tanem,S: + hm' I:anem's:)(km,visS.nem,vis + Kn,ir S.nem,ir)] (211)

[B,™]: E” sour ces
| S
— 0. 1m'visgt
Eiisa (z1) = E vis B h B h 28 h
isp 1+ r r e VB i vis Mo + (r +r e 1B vis o )rn’QYVisae B, vis

im'visg ' mimyvisp 1m'vispt
2iBmaishm ;
X{ (1+ IMmimyisa Tm2yise © P ) exp[lzlkm',vis cos6 m',vis(l _tanem',S: tand m,vis)]
2iBmyishmy 21 Bm: vidin P
+(rm'm,visa T Nmayiso € P )e 1 eXp[lzl krn',vis Cosem',vis(_l _tanem's: tanf m,vis)]}

m'myvispt

X exp[_lzn(hm tanem,S: + hm' tanem',S: )km,visgnem,vis] (2123)
t1rr1ir[3
E ,B(Zl):Eoir!B 7B h — R h >R h
' 1+ r1rr1,ir,B rn1m,ir,[3eI et (rm'm,ir,B + r1m',ir,[3el " rr‘)rmZ,ir,Be it

X{ (1+ rn”lm,ir B rm2,ir B ezmm“hm) eXp[izlkm',ir COSG m'ir (1 _tanem',SF tanem',ir)]

2i Bm,lrhm) eZiBm',\rhm'

+(rm'm,ir,[3 g p€ exp[izlkm,ir Cosem‘,ir (_1 _tanem‘,SF tanem',ir )]}

x exp[—i2n(hy, tan8,, & + hy, tan8 & MKinyis SINO s ] (2.12b)

Evisot (Zl)Eir,B (Zl) = EOViSOI Eoir,B

x t1n1,\/iso(

2B s
1+ rlrﬁ,viscx rm‘m,\/isare + (r

+r e2i [ ) r eziBm,\nshm

m'myvisp 1m'vispt

t1n1,ir,B

2B 2B
1+ r1 miir B rmm,ir B € + (rm'mir B + r1m',ir B € )rm2,ir B

m2yiso

X

eZ| Bm, ir hm

*X{ L+ Fnyis Tnzsisa € Proin)(1+ Fvimjr g Tmair )

% exXpliz (Kuyis COSO 1yis (1— taNB & taNO 1is) + Koy €OSO 1y (1— tan® & tan®,,5))]
L TmisaTmzyisa € Fmir o + Ty g€ 07 ) €7

% exXpliz (Kpyis COSO s (1— taNB o taN0 1is) + Ky COSO 1y (-1 —tanB,, & tanB,; )]

2B myishm 2iBmirhmy 221Bm: vidhm*
)(1+ rm'mir,{;& rmZ,ir,{Se K )e

+(rm'm,visa I"mZ,\/iso( e
X exp[izl(km',vis COSB m,vis(_l _tanem',SF tanem‘,vis) + km',ir Cosem',ir (1 _tanem',SF tanem‘,ir ))]

2B myishm 2iBrmirtmy 221 (Brvvis +Bm:ir )
+(rm'm,viscx + rm2,viso(e )(rm‘m,ir,B + r'm’z,ir,Be " )e

X exp[izl(km',vis cos6 m,vis(_l _tanem',S: l:anem',vis) + km',ir Cosem',ir (_1_ tanf mSF tanem',ir))]}

X eXp[_Izn(hm tanemSF + hm' tanem'sz)(km,visSinem,\/is + I(rn,ir Sinem,ir)] (213)
m m'/m z,
A.™: E" sour ces
[An
Bt vishi
— 0 t1m‘,visc(tn1m,vis,ue )
Eiisy (N +2,) = E visa B B B
1+ rlm,viso( rm'm,\/isore e (rm'm,\/isa + r1m',\/isore e m)rmz,\/isae e

X{ EXp[izz km,vis COSG m,vis(1+ tanem,S: tar]em,vis)]

+r 2Pmsli exp[i22 kmvis Cosem,vis(_1+ tar]em,SF tanem,vis)]}

m2yisp €



X exp[—l (2n + 2)(hm tanem,S: + hm' I:anem's:)km,vis s nem,vis] (2143)

t t eiBm',\rhm'

Im'jr B "m'mjr

— 0
Eipr (hm + 22) - E irp +r eZiBm‘,nhm‘ + (r eZiBm\nhm‘)r EZiBm,whm

im'jr B r

+r

m'mjir B mm,ir 3 Im'ir m2jr B

X{ exp[izz I<m,ir Cosem,ir (1 + tanem,SF tanem,ir)]

2i Brnir

+rm2,ir,[3 € " eXp[izzkm,ir COsem,ir (_l+ tanem,SF tan@ mir )]}

x exp[-i(2n+ 2)(h, tanemS: +hy, tanem',S:)Kn,ir Sinem,ir] (2.14b)

Biisa (i + 22 Eip (M +2;) = E%sa E°rp

B vis
tl nmyisg tm'm,\/iso( €

X -
eZI Brn:visM + (r

2B i 2B ishin
€ )rmz,viscx €

1+

1mivisp rm'm,vis,u tr

m'myisgt Im'vispt

B e
tlm',ir B t mmjr B €

2B, Ny
1+ r1rT1,ir,B rn1m,ir,[3e + (r

X

2B

+ r e m,ir'm

2B
Im'ir B € )r

m'mjr B m2jr

X{ exp[iZZ(Kﬂ,vis Cose myis (1+ tanemS: tanem,vis) + km,ir COSem,ir (1 + tane mSF tanem,ir))]

+rm2,ir B eZi P
X{ exp[izz(km,vis COSG myis (1+ tanem,SF tanem,vis) + I(m,ir Cosem,ir (_l+ tanem,SF tanem,ir ))]

2B myish
+rm2,visc1e e

X{ exp[iZZ(Kn,vis COSG myis (_1 + tane mSF tanem,vis) + km,ir CO% mir (1+ tanems: tanem,ir ))]

21 (Brmir +Bmyis) hm
Flmovisa fmaojr g € "

X{ exp[izz(km,vis cosb myis (_1 +tand mSF tanem,vis) + km,ir cosb mir (_1 +tand msF tanem,ir))]
x eXp[—l(Zn + 2)(hm tanems: + hm' tanem',S:)(km,visSinem,vis + lgn,ir Sinem,ir)] (215)

[B.™]: E" sour ces
B vish

t1m‘vis;1tmmvis4:(
E,s ( +zz):E0visa B . ’
. " 1+ I’1rr1,vi'so( rm'm,\/isae Pt 4 (r + r1m',\/isor
X{ eXp[i22 I(m,\/is COSG m,vis(l_ tane mS- tanem,vis)]

2iBmyis

e2| [ ) r eZI Brnsishm

m'myisp m2 visp

Floyisa € o eXp[izz km,vis Cosem,vis(_l_ tand mse tanem,vis)]}
x exp[-i2n(h, tanB & + hy, tan0 & K is SINO 1 4is] (2.168)

t t g/ P

im'jr B "m'mjr B

0,
Eip(hn+2)=E’rp B h B h B h
1 + r'1m',ir B I"m'm,ir ,Be ' + (rn1m,ir B + r1m',ir ,Be ! )rmz,ir B € '

X{ exp[iZZ I(rn,ir Cosem,ir (1 - tanemS: tane mjir )]

2i B by

+rm2,ir,B e " exp[iZka,ir Cosem,ir (_1_ tanem,&!: tanem,ir)]}

x exp[—i2n(h,, tanB,,& + h,, tan®,, & Ky, SINO,;; ] (2.16b)



Evisu (hm + ZZ)Eir,B (hm + 22) = Eovisu EOir,B

1B vishor
x t1rr1,vi'so(tm'm,\/iso(e
2B i 2B 1P 2B ishin
1+ r1 mivisp r'm'm,\/is.u € + (rm'm,visq + r.lm',\/is.u € )rm2,visa
B e
x t1m',ir,|3trr1m,ir,[3 €
2B e 2B 2Bl
1+ I’1 mijir 8 rn”lm,ir B € + (rm'mir B + r1m',ir B € )rmz,ir B €

X{ exp[iZZ(Kn,vis cos6 myis (1_ tanem,sz tanem,vis) + km,ir cosH mijr (1_ tanf msF tanem,ir))]

2i Brnir M
+ r'm2,ir B e

X{ exp[iZZ(Kﬂ,vis Cose myis (1_ tanemS: tanem,vis) + km,ir CO§ miir (_1 - tanemS: tar.lem,ir ))]

2iBmaishm
+ rm2,viso( €

X{ exp[iZZ(Kﬂ,vis COSG myis (_1 _tanems: tanem,vis) + km,ir CC)Sem,ir (1 - tanemS: tar]em,ir ))]

2 (Bmir +Brmvis) hm
+rm2,viscx rm2,ir B S "

X{ exp[iZZ(Kn,vis cosb myis (_1 _tanem,SF tanem,vis) + km,ir Cosem,ir (_1_ tand msFE tanem,ir))]
X exp[_lzn(hm tanem,SF + hm' tanem',SF)(km,visSinem,vi's + Iﬂ’n,ir S'nem,ir)] (217)

2.2. SFG
SFG vis ir

Um' 1
(@): E* (by reflection and tr ansmission) sour ces and E™ (for n = 0) sour ce

P, (07) = XeapE visaEirp
ap

2B vishi 2B vishi 2B, visn
x (1+ r'1m',\/iso( )[(l + rm'm,viso(e o ) + (rm'm,\/isa +te P )rmz,visqe o ]

2iB P 21B 1y sy
1+ rlm',vist:( rmm,viso( e + (rm'm,visu + r1m',viso( e )I’

2B, N
2 visp €

2B i oy 2B ey
% (1+ rlm',ir,[B)[(l-i- rrﬁm,ir,[}e ) + (rm‘m,ir,B te )r

2B, N
m2,r B € ]
2Pt 1 (1

- 2.18
e2| [CRN ( )

1+ r €

2B, hy
1mijr B mmjr + € )r

m'm,ir B 1mir B m2jr B

um' m'
(@): E" and E (by reflection) sour ces

Pa* (0+) = Z XadB EO\/isa Eoir,B
ap

2B vis P 2B vish 2B it
tlm',\/isq [(1+ rmm,visi_x € ) + (rmm,visa +€ i m)rmz,visu € ]
1+ I r e2|'3m‘,wshm‘ + (r +r EZIBmlwshm‘)r

Imyispt " m'myvisa m'myvisp 1m'vispt

2B vishim
m2yiso €

2B 2By 2B
% I".lm',ir B [(1 + rm'm,ir ,Be ) + (rm'mir B +te )rmz,ir ,Be ]

2B, Py 2By EIN (2.19)
140 g Taimir g © 7 F (r * Lie p € )I’mz‘ir‘Be

m'mir 8

m/2 2



(@): E* sour ce
Pa* (hm + hm+) = z X acp Eoviso( Eoir,B
ap

t @ Bt Bl

lm',visutmmvisg m2yisgt
X 26N
1B g vis iy

1+r e Purein 4 (1 2B e

Imiyvispt " m'myvisp +r

1m'visp €

m'myisp )rm2,visa

1B Nt B
I‘1m‘,ir B tm'm,ir B 1:m2,ir B €

X -
eZI B Py + (r

e2| Brn',\rhm) r e2| Bm,lfhl'"

1+t m2jr

1nmjr B rrr1m,ir,[3 +r

m'mjr g Im'ir B

(b): E" sour ces (for n > 0, by reflection)
Pa* (hm + hm+) = Z X aop Eoviscx Eoir,ﬁ
d

@ BBl

X t:Lm',vis,u t mmyisp_“m2yvispt
2iB oy vishi

1+r P 4 (1 2B e

1miyvisp I‘m'm,\/isor tr

im'vispt €

m'myvisp )rmz,\/isq

i B e Mt B i)
t1m‘,ir B tm'm,ir B tm2,ir B €

2B T 2B
1+ r1 niir B rmm,ir B € + (rm‘mir B + r1m',ir B € )rm2,ir B

X

eZ| Bm, ir hm

m/2 m
(@): E* (by reflection) and E” sour ces

Pa* (hm + hm_) = z Xaap Eovisa Eoir,B
ap

(B vishirt Brnyishin)
t1m',vis¢,3r tm'm,viso( (1 + rm2,viso( )e

X

7B h

141 eZiBmlv\shm‘ + (r eziBm:vwshm‘)r @ " mvis'm

1miyvisp Iﬁm'm,\/isor

l"1m,ir,ﬁtm'm,ir,B (1+ rm2,ir,B)e

2B
€ ' + (r + r1m',ir,[3

m'myisp + rlm',\/isor m2yisq

(B e+ B i)

X - -
eZIBrn',\rhm)r e2| [

1+t m2jr

1nmjr B rmm,ir B m'mjr g

m'/m m
(@): E* and E (by reflection) sour ces

Pa* (hm_) = Z Xaap Eovisa Eoir,B
ap

B vidl 2B s
x t1m‘,viso( € ! (1+ rm'mvisu )(1+ rm2,\/is4ar € )

1 +r eZiBm,wshm

1nmivisp rm'm,vis,u tr

2B i
Im'vispt € )r

PP 1 (1

m'myvisg m2yiso

B e 2B
t1rr1,ir,[3 € (1+ rmm,ir,[S)(1+ rn‘fZ,ir,[Be )

2B M 2B T
1+ r1rT1,ir,B rn1m,ir,[3e + (r + r'1m',ir,[3e )rm2,ir,B

X 2B, iy
m'mjr B € '
(b): E* (by reflection) and E™ sour ces

P (h,)= 3 X s Evisa E'vs
a.p

2 SFG - 10

(2.20)

(2.21)

(2.22)

(2.23)



i visa gPru (1+ r (]_+ r g2Pn it )

X -
1+r r eZIBmlv\shm + (r +r eZIBm‘,wshm )r eZIDm.wshm

Imvisa  mmyisa mmvis,a Im'visa nRyis,a

t e (@r (LT
o (2.24)

1mir, B mmir,B)
2B P 218, Pl it
1+ rlm',ir,B r.m'mir,Be + (rmm‘ir,B + r.j.rrtir,[;%e )rmZir‘Be

m'mvis,a ) m2 vis,a

2B, .h,
X m2ir B € )

m'/m m
(@): E* and E (by reflection) sour ces

Pa* (h,") = z X acg E%isa E%ir
ap

ez IB m,vlshm)
7B, N

m,vis''m'

B 1 vis P
t1m',\/iso( tm'm,visor e (1 +r

e2i B visM + (r

m2yvisg

e

X

2B risPim

1+ r1 miyvisp rm'm,\/isar

B e 2B
I".lm,ir,B € (1+ rMm,ir,B)(1+ rm‘Z,ir,Be )

2B N 2B i
1+ r1rr1,ir,[3y rer,ir,Be + (r + r'lm',ir,[3e )rm2,ir,B

m'myvisp + rlm',\/isar )rmz,viscx

X

- 2.25
PN ( )

m'mir 8
(b): E* (by reflection) and E” sour ces
Pa* (hm+) = Z Xacp Eovisq Eoir,ﬁ
a B

e2 IB m,vlshm)
2B

m, vis''m'

B 1 vis i
t1m',\/isor tm'm vispt e (1 +r

ePuhe 4 (1

m2,yvisp

e

X

2B 115

1+

1mivisp rm'm,vis,u tr

m'myisgt Im'vispt )rmz,viscx

. t - eiBm“lrhm‘ 1+ r e2iBm|rhm
mir - m'mir 8
eZIBm',\r hm‘ + (r

m2jr

2B
€ )rm2,ir B

X

1+7r el (2.26)

1mjr rn1m,ir,[3 +1

m'mjr B Im'ir B

m z
[A.™]: E* sour ces

P, (Z) = XaapE%isa E%s
ap

x tlm,visa

1+ r r eZiﬁmlv\shm‘ + (r Ziﬁmlwshm‘ eZiﬁm‘\nshm

Imiyispt " m'myvisp tr

im'vispt €

m'myvisp )rmz,\/isq

tlm,ir,[}

m'mjr B

X

Py PPt

2i Bm',u hm,
1+, r € +(r m2ir B

Inmijr 8" mim,r B *r

Im'ir B

2i m.vishm 2i ,irhm
X{ (1+ rMm,visu rm2,visc1 € P )(1+ rn1m,ir,[3 rm2,ir B € 1P )

X eXp[izl(km',vis COSG m,\/is(1+ tanem'S: tanem‘,vis) + I'(m',ir COSGm',ir 1 + tane mSF tanemlr))]

2iB myishm 2B mictmy A2 Bmsirhm
+(1 + rm'rn.visor rm2,\/is4are )(rm'm,ir,B + I’mz,ir,Be K )e

x exp[izl(km',vis COSG m,vis(1+ tanem',S: tanem‘,vis) + km',ir Cosem',ir (_1+ tanemS: tar'Iem',ir ))]

2iBmais 2il3mnhm)eZiBm:v.J1m-

N
+(rm'm,viscx + rm2,viso( e )(1 + rm'mir B rer,ir ,Be

X exp[izl(km',vis COSG m,vis(_l + tane mSF tanem',vis) + km,ir COSG miir (1+ tanem',SF tanem',ir ))]

2 SFG - 11



F(mmuisa + Tovisa €5 ™) Torir 5 + T e g€ Pm) 2 Brovs B o
X exp[izl(km',vis COSB m,vis(_l + tane mSF tanem',vis) + km,ir Cose mijr (_1 + tane mS- tanemlr))]}
(2.27)
[B,™]: E” sour ces

P, (2) = ) XoapE%s E%p
ap

x tlm,visq

1+t r 2P 2B sl Pl

Inmiyisp " m'myvisp tr

Im'vispt €

(rm'm,visc(
tlm,ir B

(rm‘mir,B + r1m',ir,[5

)rmz,viscx

X

2B N

1+ . r eZiBm',w hm' + @ Fmir'm

2B P
1mir 87 mmir g € )r

m2jr B
X{ (L T ymyisa Mmavisa e iBmMShm)(l"' I mimjr g fma2ir 8 e Bm"'hm)

% exXpliz (Kuyis COSO 1yis (1— taNB & 1aNO i) + Koy €OSO 1y (1— tan® & tanB,,5.))]
+(L+ Ty fmzvis eZiBmhm)(rm'm,ir 8 T leir YBGZiBm"hm)eZiBmhmr

X exp[izl(km‘,vis cos6 m,vis(l_ tand mSF tanem‘,vis) + I(m,ir cos6 i, (_1 _tanem',SF tanem‘,ir ))]

2iBmyishm 2iBmirhmy 221 Bm:vidm*
+(rm'm,visa + rm2,viso(e )(1 + rm'mir,[?s rnQ,ir,[Se " )e

x eXp[izl(km',vis cos6 m,\/is(_l _tanem's: tanem‘,vis) + km',ir COSGm',ir (1 _tanem's: tanem‘,ir ))]
2iBmyishm 2B micmy 221 (B vis +Brn:ir )
+(rm'm,visa + I’mz,visote P )(rm‘m,ir,B + rrﬁz,ir,Be B )e @ i)

X exp[izl(km',vis COSB m,vis(_l _tanem',SF tanem‘,vis) + km',ir Cosem',ir (_1_ tane mSF tanemlr))]}

(2.28)

m m'/m Z
[A.™]: E* sour ces

P, (Z) = D Xoap E%isa ECrp
ap

tl t i B visP
x myisg “m'myisp

2B s
1+ rlrﬁ,viscx rm‘m,\/isare + (r

+r

21 By visNi 2B rvish
visa € )r €

m'myisg m2yiso
B
tlm',ir B t mim,r B €

2By Ny
1+ r1rr1,ir,[3y rrﬂm,ir,[}e + (rm‘mir,B

X

P 2P

2B e
im'jr B € )r

m2jr B

X{ exp[iZZ(Kﬂ,vis Cose myis (1+ tanemS: tanem,vis) + km,ir COSem,ir (1 + tane mSF tanem,ir))]

2iBrnir hin
Flnzir g €

X{ exp[izz(km,vis COSG myis (1+ tanem,SF tanem,vis) + I(m,ir Cosem,ir (_l+ tanem,SF tanem,ir ))]

2iB myishm
+ rm2,visor € *

X{ exp[iZZ(Kn,vis COSG myis (_1 + tane mSF tanem,vis) + km,ir CO% mir (1+ tanems: tanem,ir ))]

2 SFG - 12



2 (Bmir +Bmvis) hm
+rm2,visa rm2,ir B e "

X{ exp[iZZ(Kﬂ,vis Cose myis (_1 + tane mSF tanem,vis) + kmir CO§ mir (_1 + tane mSF tanem,ir))]

[B,"™]: E” sour ces

P, () = D Xaap Evisa Eir
ap

1B vishir
x t1rr1,vi'so( tm'm,visa
2B i 2B 1P 2B ishin
1+ r1 mivisp r'm'm,\/is.u € + (rm'm,visq + r.lm',\/is.u € )rm2,visa
B e
x t1m',ir,|3trr1m,ir,[3 €
2B e 2B 2Bl
1+ I’1 nijir 8 rn”lm,ir B € + (rm'mir B + r1m',ir B € )rmz,ir B €

X{ exp[iZZ(Kn,vis cos6 myis (1_ tanem,sz tanem,vis) + km,ir cosH mijr (1_ tanf msF tanem,ir))]

2i Brnir M
+ r'm2,ir B e

X{ exp[iZZ(Kﬂ,vis Cose myis (1_ tanemS: tanem,vis) + km,ir CO§ miir (_1 - tanemS: tar.lem,ir ))]

2iBmaishm
+ rm2,vis,o( €

X{ exp[iZZ(Kﬂ,vis COSG myis (_1 _tanems: tanem,vis) + km,ir CC)Sem,ir (1 - tanemS: tar]em,ir ))]

2 (Bmir +Brmvis) hm
+rm2,viscx rm2,ir B S "

X{ exp[iZZ(Kn,vis cosb myis (_1 _tanem,SF tanem,vis) + km,ir Cosem,ir (_1_ tand msFE tanem,ir))]

2.3. SFG
(SFG) —
m' 1 SFG
@:
E(0) + ri,E'(0)
(SFG) — @.2)
L'wmP@)  timl:P(z = 0) a*=a a=1

t1m'tml (rm'm + rmzbz)a2 ]} P* (Z _ O)
1+ rlm'rm'm‘az + (rn1m + rlmaz)rmzbz T
_ (L_lfl + rlmL+]Jl)(1 + rm'mrmzbz) + (rlm' L_lfl + L+]Jl)(rm'm + rmzbz)a2
1+ r1rr1rm'ma2 + (rm'm + rlm'az) rm2b2

E1(0 ) e = {L 7 + L[y, +

P'(z=0

(L_JJl,px + rlm-'pLJrlll,px) = (rlm',p Lwnpx + L+JJl,px) =L um,px
(Lnsy + I’lm-’SL+1/1,w) = (rlm-SLiljl,w + L+le,sy) =L umy
(L_]Jl,pz + rlmn'pl_+1/l,pz) = —(rlmpr_]Jl,pz + L+]Jl,pz) = L_]Jm',pz (nmu = nl)

2 SFG - 13

(2.29)

(2.30)



(1+ I"m'mrmsz) * (rrﬂm + rmZbZ)a2
1+ r1m'rrr1maz + (rm'm + r1m'a2) rmzb

E1(0 ) = 7 LumP" (z =0)

(upper signfor x and y, lower sign for z)

(2.18)
E_l(O_)na,p = z Eovisa Eoir,[s
a B

2iB,,. .sh 2B vishie 2B, vishm
x ( lm Visp )[(1 mmwsa m) + (rm'm,visq +€ )rmZ,visue ]
1+r r eZIBm,vls 4 (r +r eZIBm',vlshm‘ )r eZiBm,VISh"'
Im'vispt* mimyvispt m'mvisg 1m'vispt 2 visp

2B i oy 2B, choy 2B, h,
% (1+ r1m',ir,[3)[(:]'—|- rrﬁmir Be ) + (rm'm,ir,B te )rmz,ir,[.’se ]

2180, i 2B e 2B, i1y
1+ rlrmrBrmmere + (rmm,ir,B +r1m,ir,Be )rm2,ir,Be
ZiBBm, h, 2B, 5N V2B i
(1 + rm'm,SF,prmZSF pe i ) + (rm'm,SF,p + rmZSF Pe ” )e N

ol T oh L UmexX sap

2iB 1 =Ny 2B, &h
1+ rlmSF prmmS: pe . + (rmm,S:,p + IFlm‘,S:,pe < m)rnQ,S:,pe

2iBg oy 2B, <N\ a2iBoy,
(1 + Ifm'm,S: P rm2,S:,pe e ) (rm'mS: p + rmZ,S: ,pe s )e S:
2B, Ny 2By Ny
1 + rlm S, prmm,SF pe ¢ + (rm‘m,SF,p + rlm S, pe o )rmZ,S:,pe

E1(0 ) s =  ENvisnECirp

ap
+e 2B, is h )r eZiBm,vnshm]
e2 [ )r

m2 visp

m'\nsh
x ( lm Visp )[(1 mmwsa ' m) + (rm'm,visq

1+r, o or o @@Pwet gy

Im'yvispt " mimyisg m'myisg 1m'vispt

2B vishn
2 visp €

2B i oy 2B, choy 2B, h,
% (1+ r1m',ir,[3)[(:]'—|- rrﬁmir Be ) + (rm'm,ir,B te )rmz,ir,[.’se ]

2180, i 2B i 2B, i1y
1+ rlrmrBrmmere + (rmm,ir,B +r1m,ir,Be )rm2,ir,Be
2B 2B, &M\ 2218 oy P
X (1 il rm'm,SFsrmz,s: Se 7 ) + (rm'm SEs + rmZ,S:,se < )e . Lu X
2B hy 2B, Ny 2B, &hy, m'sy Ayap
1+ I’1rn,SF ,srm'mSF ,se = + (rm'm,SF,s + I’1m SFse s )rmZ,SF,se o
(b):
E'0) 2.2)
+ + _ _ _

L mmP(20) timl 1Pz = 0) a*=a a=1

timt mat mmab +

E+2(hm+)na - Im'* m2t mim > L+:IJlP (Zl - 0)

1+ r1m'rm'maz + (rm'm + rlmaz)rmzb

tlm-’pL+]Jl X = L+JJm',px,
tlm-’SL+1/1,w = L+JJn1,S/,
tlmvypl_+1ll pz = L+]Jm',pz (nmu = nl)

2 SFG - 14

2iBeh L ym PZXmp ] (nm" =

(2.31b)



tm'mtm2ab
1+ r1m'rm'maz + (rm'm + rlmaz)rmzb

E2(hy ) = =L*'vmP (2, = 0)

(2.18)
E+2(hm+)net,p = z EOViSOI Eoir,B
ap

2i I3m.wshm]

2B, el 2B e
x (1+ r1m',\/isor )[(l + rm'njvigp(e ) + (rm'm,visq te i )rm‘z,\/isore
1H e Foiea € 75+ (1 e €0

1m'visp ' mmyvisp m'myvispt 1m'visp m2 visp

2B 1 e 2B ich 2B ichy
x (l+ rlm',ir,[?;)[(:l‘-i- rmm,ir,[3e ) + (rm‘m,ir,[} t€e rrr)rmz,ir,[}e ]

eZiBerhm‘ + (r ezBm',\rhm')r eZiBm.irhm

+1,

1+t 1mir B

1mir B rn1m,ir B m'm,r B m2jr B

i h By &)
g tme eIl F X B + L+1/m',pzxmp ) (=)
e2| Bmzsrhm') rmzsz » eZ| B m" 1.

t1m',SF ,pth,S:,p

2B Ny
1+ r1rn,SF ,prm'm,SZ,pe o + (rm'm,SF,p + r1m',SF,p

X

E+2(hm+)ne{,s = z Eoviso( Eoir B
ap
2By h 2B s 2B, s
X (l+ r:Lm',vis,u )[(1 + rm'rr_\,viso(e m) + (rm'm,viscx te i )rmz,visue_ ]
1+ r r eZIBm',vishm' + (r +r e2 IBm‘,vishm' e2l Br vish

L vis' m
Im'vispt " mimyvispt m'myisp 1m'visp

)rnﬂ,visor

23 . h_ 2iB .. h 2i3_ . h
s (1+ I’lm.'ir'B)[(1+ rmm‘ir‘Be B ie m) + (rm‘m‘ir‘B +e iBonsir m)rmz’ir’Be By, ir m]

T+r p &P 1 (r +r eZiBm“’h”)r 2P

1mjr 87 mmijr m'miir B imir m2jr B

i(B Nt B = Niy)
e s = L+1/m'v%/XyaB

Pt

tlm,S: ,sth,S:,s

2B e,
1+ rlm,S: ,srm'm,S: ,se s (rm'm,S:,s + r1m',SF,s

X -
e2|[3ms:hm
m2.SFs

/m' m' SFG

(@:
2.1 (2.3 z=0 a*=a a=1

tml[(rm'm + rmzbz)a2L+m'/m' + (1 + rm'mrmzbz)I—_m'/m']

P(z,=0
1+ rlm'rmma'2 + (rm‘m + rlm'az) rmzb2 ( ' )

E1(0 ) =

+ - -
tlm',pL m/m',px — tlm',pL m/m',px = L m',px,
+ - -
tlm',sL m/m'sy = tlm',sL m/m'sy = L Um'sy ,
+ - -
tlm',pL m/m',pz = _tlm,pL m/m'pz = L Um',pz (nm-- = nm-)
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(2.329)

(2.32b)



toa [+ Fnlngb?) £ (v + Tigb?)@%] .~
ml[( m'm r7212 ) (mm 212 )Z]Lllmp (21:0)
1+ r1m'rm'ma + (rm'm+ rlma )rmzb

E1(0 ) =

(upper signfor x and y, lower sign for z)

(2.19)
E1(0 ) pap = 9 Elisa Efirp
af
2By s 2By s 2B muish
tlm',\/iso( [(1+ rmm,visc( € ) + (rmm,viso( +€ )rmz,visa € ]

ZiBm‘,vwshm‘ ZiBm‘,vwshm‘
1+ I’1rr1,visot rm'm,\/isore + (r + r1m',\/isore )r

eZIB mwis’ hm

m'myvisp m2yiso

2B, Ny 2B,y Ny 2B, 1,
% tlm',ir B [(1 + rm'm,ir ,Be ' ) + (rm'mir B +€ )rmz,ir ,Be ]

2B N 2B P CIRN
1+ I"1rﬂ,ir,B rmm,ir,ﬁe + (r + r1m',ir,[fse )r €

m'mir 3 m2jr 3

2B, 2B N Va2 By &M

L+ Nvmsr pMmose o€ "7 )+ (rm‘m.SF,p F o€ 7 e L vmpxX
21BNy 2B, o m'PX A o
1+ Dme plmme € 0 0 T (rmm,SF,p BTy 7

X -
[ eZ'Bm',szhm)rnQS:’pe

2i h, _ 2B, &Ny a2iB o &=,
(1+rm'mS:,prm2,S:,pe P ) (rm'm,S:,p+rm2,S:,pe . )e s

+ o
1+r o1 ePmsm 4 (¢ +

eZiBm“S:hm') r
Im,SF,p m'mSF p m'mSFp im'SF,p

m2,SF,pe

E1(0 ) s =  EMvisaECirg
ap
2By s 2By h 2B muishn
tlm',\/iso( [(1+ rmm,visc( € ) + (rmm,viso( +€ m) r'm2,vis;1 € ]

ZiBm‘,vwshm‘ ZiBm‘,vwshm‘
1+ I’1rr1,visot rm'm,\/isore + (rm'm,\/isn;x + r1m',\/isore )r

ZiBm,vlshm
m2yisg €

2B, Ny 2B,y Ny 2B, 1,
% tlm',ir B [(1 + rm'm,ir ,Be ' ) + (rm'mir B +€ )rmz,ir ,Be ]

2B N 2B iy 2B, N
1+ I"1rﬂ,ir,B rmm,ir,ﬁe + (r + r1m',ir,[fse )r €

m'mir 3 m2jr 3

eZi B &M )e2 [

+r _
Bogt L sy Xyop

2i h
ATl £05) + (1

X -
2|Bm.v$hm.
1+ I’1 mSF ,srm'mSF ,se + (rm'm,SF,s + I’1m',SF,s

mZ,S:_,s
eZI Bm‘,sihm') r

m'mSFs

m2 SF ,se

(b):
(2.2 (2.9 z=0 a*=a a=1

tmzab[tm'mL+m'/m' + rmlt m'mL_m'/m']

P(z,=0
1+ rlm‘rm'ma2 + (rm'm + r1rr1a-2)rm2b2 ( ' )

E+2(hm' + hm+)na =

+ - +
tm'm,pL m/m'px = tm'm,pL m/m',px = L m’/mpx ,
tmsl mim'sy = bl mmy =L

m'ms m/m'sy — m'ms m/m'sy — i/ msy ,

tm‘m,p L mimpz = —1 m-mpL_m'/m',pz =L m'/mpz (nm-- = nm-)

2 SFG - 16

25 LumoeXap] (e = 1)

(2.339)

(2.33b)



tmzab(li rml)
1+ I’1m'rm'ma2 + (rm'm + r1n1az)rm2b

E*2(hy + hy e = =Lm /mP" (z, = 0)

(upper signfor x and y, lower sign for z)

(2.19)
E2(Nys + Dy Y = 3 B B
ap

2B, h 2p...h 28, h
L viso [(1+ I frimyisa € P )+ (rmm,viso( + %P "I, g7 P "]

ZiBm‘,vwshm‘ ZiBm‘,vwshm‘
1+ I’1rr1,visot rm'm,\/isore + (rm'm,\/isn;x + r1m',\/isore )r

m2yvisg

ZiBm,vlshm
m2yisg €

2B, Ny 2B,y Ny 2B, 1,
% tlm',ir B [(1 + rm'm,ir ,Be ' ) + (rm'mir B +€ )rmz,ir ,Be ]

2B N 2B iy 2B, N
1+ I"1rﬂ,ir,B rmm,ir,ﬁe + (r + r1m',ir,[fse )rm2,ir,Be

m'mjr

1 (B, &M Bz )
e fns T Mg )L wimeox X aop + @ Moy )L mimez X g |

X - -
2B Ny 2B, Ny
1 + rlm,,SZ,prm'm,S:,pe ¢ + (rm‘m,S:,p + rl mS- ,pe ¢ )rmZ,S: P

(nm" = nm') (2 343)

e2i BN

E"2(hy + Mo s = 3 Evisa E'irp
ap

e2 B m,vlshm ]

2 el
e Bm,VIS m

2B vishi 2B vishi
t1m',\/isor [(1+ rrr1m,\/isore b )+ (rn1mvisa +e o )r

ZiBm‘,\nshm‘ Zipm‘,\nshm‘
1+ r1m,vis;:[ rm'm,vis,ue + (I' € )r

m2,yvisp

m'myisgt + rlm',vis,u m2yviso

2B N 2By i 2B
% t1m',ir B [(1 + rm'm,ir ,[Se ) + (rm'mir B te )rmz,ir ,Be ]

2B M 2B I
1+ r1rT1,ir,B rn1m,ir,[3e + (r + r'1m',ir,[3e )rm2,ir,Be

Lirtm

m'mir 8

i(Bg g Nt BrrseNiyt) +
e , (1+ rmlSFs)L m/msy X
S yap
x 2B o (2.34b)

2By Ny 2B, Ny
1+ r1m,SF ,prm'm,S:,pe < + (rm'm,S:,p + r1m',S:,pe s )rmZ,SF,pe

m/2 2 SFG
(@):

E(h,) 2.7 z=h, b=
by=b

2 2\ —
tomt gD (Fym + @)L 22
1+ r1m'rn1maz + (rm‘m + rlm'az) rmzb

E1(0 ) = 7P (z,=hy")

t2m,p L_le,px = L_m/2,px ,

tomsk 225 =L may,
th’pL_Z/Z,pz = L_m/2,pz (nm.. = nz)

2 SFG - 17



2 2\ -
tmlb (rm'm + r1m'a- )L m/2
1 + r1m'rrr1maz + (rm'm + r1m'a2) rmzb

E1(0)na = =P (z,=h,)
(2.20)
E1p (0_)net = Z Eoviso( Eoir,[.’s
ap

(B s + By vid)
t1m',\/iso( t mm.yvisgt tm2viso( €

X - - -
2By vishiy 21B 1 vishiy 2B rishm
1+ I"1rﬂ,visu rm'm,\/is.c(e + (rm'm,visq + r.lm',\/is.ue )rm2,visa
(B Ny B )
% tlm‘,ir B tm'm,ir B tm2,ir B €
2B 2B PIRN
1+ r1rr1,ir B r.mm,ir B € + (rm'mir B + r'1m',ir B € )rm2,ir B €
2B, &hy, 2iB Ny - -
< th,SF,ptmi,SF ,pe i (rm'mSF P + rlm',SF,pe i )[L mlz’PXchxB +L m/Z’pZchxB]

e2i B &Ny ) r eZi B, &

218 1y iy
1+t r @ Fmsin + (r +r m2SE p

ImSF p m'mSF,p m'mSF,p Im'SFp

E s (0_)net = Z Eovisa Eoir,B
ap

By isM + B wid)
X t:Lm',vis,u t mim,vispt tm2,viso( e
2B s 218 vishi 2B g5
1+ r1rr1,\/iso( r‘m'm,\/isore + (rm'm,\/isa + r1m',\/isore )rmz,\/isq
1B Nt B
% 1‘1m‘,ir B tm'm,ir B 1:m2,ir B €
2B Ny 2B ich 2B M
1+ rlrﬂ,ir B rmm,ir B € + (rm‘mir B + r1m',ir B € r") rm2,ir B €
2B Ny a2Bneny -
% t2m,S:,stm1,SF,s(rm'm,S:,s + rlm‘,S:,se < )e sl m2sy qup

2iB 1y =y 2B, hy 2B, &hy,
1+ r1rr1,SF ,prm'm,SZ,pe o + (rm'm,SF,p + r1m',SF,pe g )rmZ,SF,pe g

(b):
E+(ZZ: hm+) + r2m E-(ZZZ hm+)
(2.8) L mmP(2) timl 2Pz = hy")
(2.8) z=h, b*=1 b,=b

1:2mtr712b2(rm‘m + rlmaz)

P (z,=h,"
1+ rlm'rm'ma2 + (M + rlmaz)rmzbZ]} e m)

E'2(hy + Ny ) e ={ LT22 + L 22[ 1y, —

_ oTr@ ) (L 22 + Tl 212 i+ @)D ( oL 22 + L2
@+ 1y fem@ ) (L 22 + Moyl 22) + (i + Fim@ D (oL 22 + L 22)
1 + rlm' rm‘m‘az + (rm'm + r1m'a2) rm2b2

P (z;=hy")

(L+ 22px + ML 22px) = (Mg L* 22, + L a2px) = L™ 2/mypx
(LJr 228y + r2ms|__212,sy) = (rnQSL+ZZS/ +Lny) = L 2imsy
(L  22pz + oL 222) = = (M pL 2202 + L 2292) =L 2impz - (= 1)

2 SFG - 18

(n,-=n,) (2.353)

(2.35h)



2 2\, 2

+ h h + _ (1+ r1rﬂrm'ma )i (rm'm+ rlma )b
E 2( m' + 'm )net - 2 2 2
1+ r1m‘rm'ma + (rm'm + rlma )rmzb

(upper signfor x and y, lower sign for z)

L*2mP (2, = h,")

(2.20)
E+2-P (hm + hm+)net = z Eovisa Eoir,B
ap

t t 1 (B vishs * B i)
x Am'visp - mmyisp “m2yvisp

ZiBm‘,vwshm‘
1+ r1rr1,visot rm'm,\/isore + (r

ZiBm‘, V\Shm‘ ZiBm,vlshm
m'myvispt + r1m',\/isor € )rmz,viscx €

i B e ot B i)
% 1"lm‘,ir B tm'm,ir B tm2,ir B e

2B o 2B
1+ I"1 miir B rmm,ir B € + (rm‘mir B + r1m',ir B € )rm2,ir B

eZI Bm, ir hm

2B _h. 28 <N\ 2B, h, 11 -
) [(1+ rlm',S:,prmmS:,pe By M ) + (rm‘mSF 0 + rlm',s:,pe (LR )e iBrs m]|_ 2/mvp><anB

2B e hyye
1+ r1m',S:,prn‘lm,SF,pe o + (r

2B Ny 2B
mm,SF,p+rlm‘,SF,pe " )rm’ZS:,pe "

2B h .
[+ 1 pFomer g ™) = (1,

2B, hy
1 + r1m',SF,prm'm,S:,pe s + (r

208, oMy w2Br i 1] -
+ m'm,S:,p-'-rlm',S:,pe i )e o ]L vaPZXzaB

pIo B (N = 1)
m'mSF,p + r1n”l,SF ,pe s )rmZ,SZ ,pe o

E*2s(Ny + Ny Yoee = D E%isaECirp
ap

t t 1 (B s * B i)
x Am'visp - mmyisp “m2yvisp

ZiBm‘,vwshm‘
1+ r1rr1,visot rm'm,\/isore + (r

ZiBm‘, V\Shm‘ ZiBm,vlshm
m'myvispt + r1m',\/isor € )rmz,viscx €

i B e ot B i)
% 1"lm‘,ir B tm'm,ir B tm2,ir B e

2B o 2B
1+ I"1 miir B rmm,ir B € + (rm‘mir B + r1m',ir B € )rm2,ir B

eZI Bm, ir hm

26, 2B ) o 2B 1) -
% [(1+ rlm',S!:ermS:,sel i ) + (rm'm,SF,s + r'1m',3:,'5e i )e P ]L szXyGB

2iB sy 2B Ny 2B (2.36b)
1 + rlm'S:srmmS: ,se ' + (rm'm,S:,s + rlm'S:se . )rmZ,S: se e

m/2 m SFG
@:
(2.5) 2.7 z=h, b*=1 b,=b

- abt v(l’ L+m/m + L_m/m) « _
E1(0) = e P (z,=h
1( )net 1+ r.1m'rn1ma-2 + (rm‘m + r:Lm'a-z) rm2b2 ( z " )

¥ - _

tn‘m‘,pL m/mpx = tmm',pL mm,px = L m'/m,px ,
¥ - -

trrm',sl— mmsy — tmn,sl— mmsy — L m/mgsy ,

tmm-'pLer/m,pz = tmm-’pl__rﬂm,pz = —L mym,px (nm" = nm)

2 SFG - 19



- ab(l £ 1)L mm
B0 ) = Ll o
1+ r.1m'rrr1ma- + (rm‘m+ rlm'a )rmzb

2 P (z2=hy)
(upper signfor x and y components, lower signfor z component)

(2.23)

E 1p (Oi)ne‘ = Z Eoviso( Eoir,B
ap

i m‘,wJ]m‘
x tlm'vigp( el (1+ rm'mviso( )(1+ rm2,\/i:sn;>r
1+ r ez'Bm‘,wshm‘ + (r

2B 1P
Imiyispt " m'myvisp m'myvisp + r.lm',\/is.ue )rm2,visa

ez 1B nvishm )

2B ol
e Bm,vls m

B e 2B i
tlm,ir,[} € (1+ rrr1m,ir,|3)(l+ rmZ,ir,[3e )

2B o 2B T
1+ I’1 nijir 8 rn”lm,ir B € + (rm'mir B + r1m',ir B € )rmz,ir B

X

I

(B, oh h - -
) P B m)[(:|_+ M2 ,p)L mim,px X xap + (1_rm2,S:,p)L m'/m,pZme]

: ) 0= n
141+ i —— peZIﬁm\schm‘ +(r o (" )

2iB 5y
m'mSF,p + r1m',SF,pe )rmZVSFP

E_ls (0_)net = Z Eovisa Eoir,B
aB

B id
X tlm‘,viso( e_ (1+ rm'm,viso( )(1+ rm2,visc(
1+ I r eZIﬁmlwshm‘ + (r

218 vishi
Imyisp m'myisp m'myvisp + r1m',\/isore )r

e2 IB m,v\shm)

e2|ﬁ mvis hm

m2yisq

B i 2B ey
t1n1,ir,B e (1+ rer,ir,B)(1+ r'nTZ,ir,Be )

2B Ny
1+ r1m,ir,[3 rrr1m,ir,|3e + (I’

X

2B iy 2B P
m'mir 8 + r1m',ir B € )rm2,ir B €

| (Br: =Ny B i) -
N e & < (1+ rmz,s= S)L m'lm,stwB

2B e, 2By
1+ rlm,S: ,srm'm,S: ,se s (rm'm,S:,s + r1m',S:,se g )I’

2B ey
m2,SF,se

(b):
(2.6) (2.8 z=h, b=1 by=b

. . A+ lF @) L i = (T + B @)D, i _
E 2(hm' +hm )na = — 2 1rr12 2 P (22 = hm )
1+ rlrﬁrm'ma + (rm'm + r1m'a )rmzb

+ - +

tm2,p|— m/mpx = th,pL mm,px = L m2px ,
+ _ - 1+

th,SL mmsy _th,SL mmsy — L m/2sy,

tmz’pl_+m/m,pz =— mzvpL_n“im,pz = L+ m?2,pz (nm.. = nm)

2 SFG - 20

(2.379)

(2.37b)



+ h h + _ [(1 + My rm'maz) m (rmm + rlm'a-z)b2 ] L+ m2
E 2( m' + 'm )net - 2 2 2
1 + r1m' rm'ma + (rm'm + I’1m"a )rmzb

(upper signfor x and y components, lower signfor z component)

P (zz=hy )

2.23)
E+2-P (hm + hm+)na = z Eovisa Eoir,B
ap

tlm‘,vis;: eIBmleqm‘ (1+ rm'm,viso( )(1+ r

ZiBm‘,vwshm‘
1+ I’1rr1,visot rm'm,\/isore + (r

e2 B nyis )

x m2yVisp

ZiBm‘, V\Shm‘ ZiBm,vlshm
m'myvispt + r1m',\/isor € )rmz,viscx €

B i 2B ey
l"1n1,ir,B e (1+ rn1m,ir,[3)(1+ r'mZ,ir,Be )

2B Ny
1+ I"1rﬂ,ir,B rmm,ir,ﬁe + (r

X

+r eZiBm',\rhm')r eZi [

m'mir 3 im'r B m2jr

[0 e P o€ ™) = O p + M€ )€ LY

m'mSF,p im'SFp

2B e hyye
1+ r1m',S:,prn‘lm,SF,pe o + (r

m/2,pmeB

2B Ny 2B
mm,SF,p+rlm‘,SF,pe " )rm’ZS:,pe "

2iB . h. 2i h \A2i h
[(1+ rlms: ’prmmszvpe |Bm,§ m ) + (rm'ms: o + r]_m-s:’pe IBm,s: 'm )e |Bms= m]L+

2B hy
1+ r1m',SF,prn1m,S:,pe o + (r

mszZqup
+

B o oo (=)
mmsFp T hms € )rmZ,SF,pe "

(2.383)
E*2s(Ny + Ny Yoee = D E%isaECirp
ap

y Ui € 0 (L1 YA+

ZiBm‘,vwshm‘
1+ I’1rr1,visot rm'm,\/isore + (r

2B sl
m2yvisp € )

ZiBm‘,vwshm‘
m'myvispt + r1m',\/isor € )rmz,viscx

eZIB mwis’ hm

B i 2B ey
l"1n1,ir,B e (1+ rn1m,ir,[3)(1+ r'mZ,ir,Be )

2B 2B
1+ I"1 miir B rmm,ir B € + (rm‘mir B + r1m',ir B € )rm2,ir B

X

eZI Bm, ir hm

2B ¢hoy _ 2B N \a2iBr s
x[(1+r1m',SFsrn1mS:se i ) (rm'm335+r1m',3:,se i )e i ]L+"12@’Xya[3

20BNy 2B, ¢hy 2iB sy (238b)
1 + rlm',S:srmmS: ,se s + (rm'm,S:,s + rlm',S:se < )rmZ,S: se e

m'/m m' SFG
(@):
2.1 (2.3 z=h, a*=1 a=a

En (O_)net — atml[(rm'm + rmzbz) L’ mynt (1+ rrnm'rmzbz) L_m'/m')]

P(z,=h
1+ r'lm‘rmma2 + (rm'm + r.1m'a2)rm2b2 ( ' M)

¥ - -

tml,pL m/m',px = tm‘lpL m/m',px = L m',px,
+ - _

tml,sL m/m'sy = tml,sl— m/m'sy = L Um'sy ,

tml’pLer'/m',pz = tml,p L mymipz = =L v px (nm.. = nm.)
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a[(l + N rmzbz) + (rm'm + rmzbz)]l-_l/m
1+ rlm'rm‘ma-2 + (rm'm + rlm'a-z) I"mzbz
al=+ )1+ r,b)] Ly .

- ( mr2r1)( m2 )] 2]Jm . p (4 - hm)
1+ Iﬁlmrm'ma + (rm'm + r'lm'a- )rm2b

E2(07), = P (z =hy)

(upper signfor x and y components, lower signfor z component)

(2.23)
E 1p (Oi)ne‘ = Z Eoviso( Eoir,B
ap

t e2 IB m,v\shm)

B vid
1m'visgl e_ (1+ r
PP+ (1

m'myvisgl )(1 + rm2,vis4,3r

21 By vishe
+ 1o © )r

X

2B nsisin
1+ r1n1,visu Iﬁm'm,\/isor m'myvisp m2,\/iso(e

B e M 2B i
l:1n1,ir,B e (1+ rmm,ir,ﬁ)(l-'- rm’z,ir,Be )

2By Py 2B ich
€ + (r + r1m',ir B € r") rm2,ir B

X

2B M
1+ rlrﬁ,ir,[} rrr1m,ir,[3 €

m'mir
M (L4 g ) T 27 L oK

2B, ¢hy 2B 1y N 2B ehin
1 + r1m',33,prm'm,SF,pe s + (rm'm,SF,p + r1m',SF ,pe g )rmZ,S:,pe g

x{

Pl [(1- R B peZiBmEhm L v pe X g

2B, Ny 2By Ny
1 + Iflm‘,S:,prm'rn.S: ,pe s + (rm‘m,SF,p + r1m',S:,pe < )rmZ,SF,p

ezi[smshm} (N = Npy)

E s (0_)net = Z Eovisa Eoir,B
ap

B id 2B uisin
tlm‘,viso( € (1+ rm'm,viso( )(1+ r € )

2B vish
e +(r + 1 isa

m2,vis_c(
e2|ﬁml sy )r

X -
2B ryisn
1+ r1rr1,\/iso( rm'm,\/isor m'myvisp m2,\/isore

B i 2B ey
t1n1,ir,B e (1+ rer,ir,B)(1+ r'nTZ,ir,Be )

2B 2B
1+ r1 miir B rmm,ir B € + (rm‘mir B + r1m',ir B € )rm2,ir B

X -
2i h
e Bm, ir-’m

i _h. 2i h -
e'Bm,y o (1+ rmm',S:,S)(l+ rmZS:,Se IBm,S: m)L :Um'vSVXyC(B

21BNy
1+ I’1rr1,SF ,srm'mSF ,se g + (r

X - -
eZI By s Mo ) r eZI B, =

*r m2.SFp

mmSFs 1m'SFs

(b):
(2.2 (2.9 z=h, a*=1 ag=a

+ oy tooteeD (L wm + @’ L im)
E 2(hm' + hm )net - 2 2
1+ r1m'rm'ma + (rm'm + Iﬁlma )rm2

=P (@ =)

+ - +
tm‘m,pL m/mpx = tm'm,pl— mympx = L mrmpx

+ - +
tm'm,sL mim'sy = tm'm,sL m/m'sy = L m/msy ,

2 SFG - 22

(2.39%)

(2.390)



tm‘m,p L m/mpz = —t m-mpL_m'/m',pz =L" m'/mpz (nm.. = nm.)

tmzb(l + rmlaz) |_+ mim

E2(h, +hy ) =
( " " )na 1+ r1m'rm'ma2 + (rm'm + Iﬁlrﬂaz)rmZ

=P (@ =)

(upper signfor x and y components, lower signfor z component)

(2.23)
E+2,p (hm + hm+)net = Z Eovisa Eoir,B
aB
B vid 21B s
x tlm‘vi_sp( € (1+ rm'mvﬁg )(1+ rm2,vis4,3r € )
2B s 2B s 2B nsisin
1+ r1n1,visu Iﬁm'm,\/isore + (rm'm,visq + rlm',\/isore )rm2,visae
B e M 2B i
% l:lm,ir,Be (1+ rmm,ir,ﬁ)(l-'- rm’z,ir,Be )
2B Ny 2B ich 2B M
1+ rlrﬂ,ir B rmm,ir B € + (rm‘mir B + r1m',ir B € r") rm2,ir B €
iBo gy 2iB,,. &h _ 2B 1y =Ny
y tmzvs:,pe " [(1+ rm1,s|: ,pe = m)l—+ MImpxXqu + (1 rm1,s:,pe . )I—+m'/m,zxx an] ( -n )
2B, hy, 2B Ny 2B, &hn, m" — Um'
1+ r1m',SF,prm'mSF ,pe g + (rm'mSF P + r1m',5F,pe o )rmZ,SZ,pe "
(2.403)
E+2,s h + h - = Eovisa Eoir,B
m m /net
aB
B id 2B sl
x tlm‘,vis;: € (1+ rm'm,viso( )(1+ rm2,\/iso( € )
2I I3I‘\’l i V\Shm‘ 2I Bm‘, V\Shm‘ ZIB m,VIShm
1+ I’1rr1,visot rm'm,\/isore + (rm'm,\/isn;x + r1m',\/isore )rmz,viscxe
B i 2B ey
y tlm,ir,B e (1+ rn1m,ir,[3)(1+ Npjr g€ " )
2B N 2B iy 2B, N
1+ I"1rﬂ,ir B rmm,ir B € + (rm‘mir B + r1m',ir B € )rm2,ir B €
By Ny 2B Ny +
Lo € T LT €L mimy Xyop
x 1t I " B Bt (2.40b)
I"1 mSF ,Srm'm,S: se (rm'm,S:,s I"1m',S:,se )rmZ,S: ,Se
m'/m m SFG
@):
(2.5) @.7) =0 b*=b b=1

at mltm'm (rm2b2L+ m/m + I—_m'/m'

E100 ) = 2 2
net 1+ r.1m'rrr1ma- + (rm‘m + rlm'a )rmz

b2 P (z.=hy)

¥ - _

tn‘m‘,pL m/mpx = tmm',pL mm,px = L m'/m,px ,
¥ - -

trrm',sl— mmsy — tmn,sl— mmsy — L m/mgsy ,

tm-'pl_)rm/m,pa = —tmm-’pl__m/mpa =—L mimpa (nm.. = nm)
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2 —
at, (L1 ob ) wm
1+ r.1m'rn1ma-2 + (rm‘m + r:Lm'a-z) rmzb

E1(0 ) = 2 P (z.=hy)

(upper signfor x and y components, lower signfor z component)

(2.25)
E 1p (Oi)ne‘ = Z Eoviso( Eoir,B
ap

B 1 s 2B yish
x t1m',\/is4;>r tm'm Vispl € (1 + rm2vi§p( € )
2B i 2B 1P 2B ishin
1+ I"1 mivisp r'm'm,\/is.u € + (rm'm,visq + r.lm',\/is.u € )rm2,visa
B e 2B i
. tlm,ir,[}e (1+ rrr1m,ir,|3)(l+ rmZ,ir,[3e )
2B e 2B 2Bl
1+ I’1 nijir 8 rn”lm,ir B € + (rm'mir B + r1m',ir B € )rmz,ir B €

(I 2B, ohoy g - _ 2B, <ho\p -
Xtml,SF,pe & [(1+rm2,SF,pe & )Lm'/m,pmeB-l-(l rmZ,S:,pe = )L M/mvPZqu[s]

7B, oh 7B, oh 6. ah (N = 1Npy)
1+ Mmse pl mimse o€ st (rMm,SF,p + Nmse o€ & )rnQS:,pe "
(2.41a)
E_ls (0_)net = Z Eovisa Eoir,B
aB
B 1 s 2B yish
X tlm',vis«;x tm'm,vis,o( € (1 + rm2,viso( € )
2B s 218 vishi 2B g5
1+ r1rr1,\/iso( rm'm,\/isor e + (rm'm,\/isa + r1m',\/isor e )rmz,\/isq
B i 2B ey
% t1n1,ir,[5e (1+ rer,ir,B)(1+ r'nTZ,ir,Be )
2B Ny 2B iy 2B P
1+ r1m,ir B rmm,ir B € + (rm‘mir B + r1m',ir B € )rm2,ir B €
B h 2i h -
tml,S:,seIBm'S: " (1+ rmZ,S: ,se 'Bm'g: m) L m'lm,st yoB
x 1+ ZPra 4 " B Bt (2.41b)
r1 .Sk ,srm'm,S: ,se (rm'm,S:,s r1m',S:,se ) rmZ,S: ,se
(b):
(2.6) (2.8) =0 b*=b b=1
too A+ Tyl @)L i = (Cpn + Fum@ )L .
E+2(hm- +hm+)nel — mzk{( 1m'! mim! ) mm ( mm T lim ) m/m] =) (22 :0)

1 + r1m‘ I‘m'maz + (rm'm + I"lm'az)rmsz

+ - +

tmz’pL m/mpx = tmz'pL mmpx = L m2px,
+ - +

th’SL mmgsy :tmz,sl- mmgsy — L m/2sy ,

tmz’pLer/m,pz =- mz‘pL_er,pz =L m2,pz (nm.. = nm)

_b[@+r

N adm(r, +r_ad)|l w. .
£, +h, ) = ARy

r
o P(z,=0
1+r, r a’+(r +r_a’r b’ @=0)

im " mm
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b@Am r ) @AMm b, a?)L me
- 1+ I’1r71rm'ma2 + (rm'm + r1m'az) rmzb

2 P’ (z=0)

(upper signfor x and y components, lower signfor z component)

(2.25)
E+2-P (hm + hm+)na = z Eovisa Eoir,B
ap

B 1 s 2B rmuish
tlm',\/iso( tm'm,visor € (1 +r e )

eZi [ + (r

m2yvisg

eZiBm‘,vwshm‘ )r

8 1+ I r + T ZiBm,wshm
Imiyispt " m'myvisg m'myvispt 1m'vispt m2yisg

B i 2B ey
l"1n1,ir,B e (1+ rn1m,ir,[3)(1+ r'mZ,ir,Be )

2B 2B
1+ I"1rﬂ,ir,B rmm,ir,ﬁe + (r + r1m',ir,[fse )rm2,ir,B

X

2B, N
m'mjr €

Pt (1 — i p) (L™ rm.ysc,pez‘3“3‘“"r L m2pxX yop

2B, ¢hy 2By i
1 + rlm',SZ,prm'm,SF,pe i + (rm'm,SF,p + r1m',SF ,pe g )r

X -
{ e2 iB e h,
m2SF,p

eiBm'yh'“(l'l' r )(1+ rlmlszypeZiBm‘,thm')L+ n"/Z,pZXmB

B =My 2B & hoye
1 + rlm',SF,prm'm,S: ,pe g + (rm'm,SF,p + r1m',SF,pe o )rmZ,SF,pe

m'mSF,p

E*2s(Ny + Ny Yoee = D E%isaECirp
ap

B 1 s 2B muish
tlm',\/iso( tm'm,visor € (1 +r e )

eZi [ + (r

m2yvisg

eZiBm‘,vwshm‘ )r

8 1+ I r + T ZiBm,wshm
Imiyispt " m'myvisg m'myvispt 1m'vispt m2yisg

B i 2B ey
l"1n1,ir,B e (1+ rn1m,ir,[3)(1+ r'mZ,ir,Be )

2B 2B
1+ I"1rﬂ,ir,B rmm,ir,ﬁe + (r + r1m',ir,[fse )rm2,ir,B

X

2B, N
m'mjr €

B s 2B ey
et (-1 e AT e £ I mizey Xyop

2B, 2B 1y Moy
140 e Fme £ s+ (r e Fmsim)r

X

e2 B s

T m2SFs

mmSFs im'SFs

m' SFG
(21) ~(24)

a, = iz 09 a,* = Pl 0080 =ik 2 /09,
(2.10) ~(2.17) (2.27) ~(2.30)

h/cosB z/cosB Bxh Bxz

(2.424)

(2.42b)

a, =€P%, g * = ePrmg iha
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(@):

E" sources

Pa* = Z Xaap E%isa E%r g
af

x tlm,visc(

ZiBm‘,vwshm‘
1+ I’1rr1,visot rm'm,\/isore + (r

7B h

+r. eZIBmlvwshm‘)r @ "mis’m

m'myvispt 1m'vispt

l:1n1,ir,B

m'mjr g +

m2yisg

X

2B ic Ny 2B ich 2B i,
1+ O tir 8 ot 5 € +(r e ")r €

I m2jr

Im'r B

2.1) 2.27)

E1(07) = ton€™™™ (T + 1o ™)L mimP,
ap

E sources

2iB myishm 21 B, irm ;
X{ (1+ rmm,viso( r'm2,visore P )(1+ rmm,ir,ﬁ Iﬁm2,ir,[36 1B ) exp[lzl(_Bm',S: + Bm‘,vis + Bm',ir)]
2B myishm 2iBmirhmy 121 Bm:irhm ;
+(1 + I"m'rn.viso( rm2,\/iso(e P )(rm'm,ir,B + rmZ,ir,{Se P )e P eXp[|21 (_Bm',SF + Bm‘,vis _Bm‘,ir)]
2iB myishm 2iB.irhmy 21 B idhn .
+(rm'm,visor + rm2,visae P )(1 + rm'm,ir,[s rmz,ir,[se P )e s exp[lzl(—B ms T Bm',vis + Bm',ir)]

2iBmishm 2iBmichmy A2 (Bt yis + B ir ) ;
+(rm'm,visa + lmoyisa € B )(rm'm,ir,B + Mejr g€ P )e B Bie) exp[lzl(_Bm',SF _Bm,vis - Bm',ir)]}

2.3) (2.28)

E1(07) = D tyn @+ ol ) L mym P
ap

E+

4]

+ -
tm'l,pL m/m',px — L 1/, pxs tm'l,sL

2i m.vishm 2i \ir hm 1
X{ (1+ rMm,visu rm2,visc1e P )(1+ rn1m,ir,[3 rm2,ir,[3se 1P ) exp[lzl(Bm',SF + Bm',vis + Bm',ir)]
2iB myishim 2 Bmirhmy 221 By ir ;
+(l + rm'm,visor rm2,vis4,3r € P )(rm'm,ir,B + rmZ,ir ,Be P )e 1P EXp[IZl (Bm',SF + Bm‘,vis - Bm‘,ir )]
2iBmaishm 2 Bmirhmy 42 Bm:idhm: ;
+(rm'm,viso( + r.m2,viso(e P )(1 + rm'mir,B Isz,ir,Be P )e 1P exp[lzl(Bm',S: _Bm',vis + Bm',ir)]

2B myishm 2iBrmirtmy 221 (Brvvis +Bm:ir ) P
+(rm'm,viscx + rm2,viso(e P )(rm‘m,ir,B + r'm’z,ir,Be B )e @ i) exp[lzl(Bm',S: - Bm',vis - Bm',ir)]}

SFG 7 0 Ay z=0-h, E SFG

hyy 0 z=h,-0

+

— - + — - —
mim\sy — L Um, sy tm'l,pL m'/m',pz — 'L 1/m,pz (nm” - nm‘)

tm'l,pL-m'lm',px = L-llm,px: tm'l,sL-m'/m',sy = L-llm,gn l:m'l,pl--m'/m',pz = L-JJm,pz (nm" = nm')
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o _ «
E10)e =Y Lk, =
1( )nel % Um'Fy 5

2B muishm 2i B irhm
X{ (L T ymyisa Mmayisa © P YA+ T e g Tmzir g € 1P )

i(Brn; =+ Brris +Brir ) P 1

ZiBm,srhm) e
Bm',SF + Bm',vis + Bm‘,ir
i(=Br: s+ Brvyis+Brir ) Py _ 1

L+ sl e €

2B €

Bm,s: - Bm',vis - Bm',ir

2B myisim 2 Bmirhmy 221 B ir
+(l + rm'm,vis,or rm2,vis4,1r € )(rm'm,ir B + rmZ,ir ,Be )e

2iBmsehm
i(rm'm,SF + rm2,S:e o

)e

]

B+ B s B o
2ty e -1

Bm'S: + Bm',vis - Bm',ir

i (=Bt s+ Brryis™ Bonir Yo -1

Bm',S: - Bm,\/is + Bm',ir

L+ sl e €

2iBmsny 21 Bm; s

i(r 'm,SF + r'm2,SFe )e

]

2iBmyis

N 2B mirmy 221Bm:vidIm®
+(rm'm,visa + I"mZ,viso( € )(1 + rm'mir B rmZ,ir ,Be K )e

i (Bm: &= Bz vist B ir )P _1

it €
Bm',SF - Bm,\/is + Bm',ir
i(=Bm: =B vis+ B ir e -1

Bm',SF + Bm',vis - Bm',ir

2iBmyishm 2iBrmirhmy 72 Brris B ir )
+(rm'm,viso( + rm2,viso(e )(rm‘m,ir,B + rn‘fZ,ir,[Be " )e

L+ sl e €

2iBmsrny 2B s

t(hme + Mmos€ )€

]

i (B 5= By vis= Brrir ) P __ 1

i ) €
Bm'S: - Bm,\/is - Bm',ir

i(= By 5= B vis= Bt ir )P _]}

L+ sl e €

2iBmehm

2t €
Bm',S: + Bm',vis + Bm,ir

(upper signfor x and y components, lower signfor z component)

i(r 'm,SF + r'm2,SFe )e

o i
E 1(0 )p = Z Eovisa Eoir,B g
ap

X t1rr1,\/isar

2B s

2B s
1+ r1n1,visa Iﬁm'm,\/isore + (rm'm,visq + rlm',\/isore )rm2,visa

t1rr1,ir,[3

2B
m'mjr B + r'1m',ir B € )rm2,ir B

X

2B,

1+, r P 4 (r PN

Inmjr 8" mim,r B
2iByvishm 2i B, irhm
X{{ (1+ rm'm,viso( rm2,vist1 € P )(1+ rm'm,ir B rm2,ir,B € P )

ei (B, +Brosvist Brvie Y _ 1

Bm,sp + Bm,vis + Bm',ir
1 (=B s +Bmyvis+Bryir )Ny -1

Bm',S: _Bm,vis - Bm',ir

2‘ m hm
>([(1—'- rn‘n‘l',SF,prmZ,SF,pe P )

PP ) 2B

]

+(rm'm,SF,p + rm2 SFp
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2B myishm 2iBmirhmy 421 Bm:irhm
+(1 + rm'm.visa rm2.\/iso(e )(rm'm,ir,B + rmz,ir,{;se " )e

ei(Bm',s; +Bm:vis=Bm:ir) o _ 1

Bm,SF + Bm,vis - Bm',ir
1 (=B s +BmvisBir ) oy _ 1

Bm,S: - Bm',vis + Bm',ir

X[ (1+ rm’n',SF,p rmZ,SF,peZi P hm)

D

]

+(rm'm,SF,p + rmZ,SF,pe

21Bmais 2iBm.rhm)e2iBm:v.J1m-

Pm
)(1 + rm'mir B rmZ,ir ,Be

i (Brvse Brvyis +Bmsie) N _ 1

+(rm'm,viso( + rm2,viso( €

e

Bm,SF - Bm',vis + Bm',ir

(=B BrrvistBoir ) e _ 1

2iBmshm
X[(]_+ rn‘lm',SF,prmZ,SF,pe P )

2 ) 2B €
Bm,S: + Bm,vis - Bm',ir

]

+(rm'm,S:,p + rm2,S:,pe

2B myishm 2iBrmirtmy 221 (Brvvis +Bm:ir )
+(rm'm,viscx + rm2,viso(e )(rm‘m,ir,B + r'm’z,ir,Be " )e

ei (Borr,se Bt is ~Brnir )P -1

Bms - Bm',vis - Bm',ir

i (=B Brisis=Broyir o _

2B msehm
X[(1+ r'n'm',SF,pr‘mZ,S:,pe P )

2 o) g2 B €

+1
Bm',SF + Bm',vis + Bm',ir

+(rm'm,93,p m2sFp€ ]} L_JJm',pmeB

2i B vidm 2iBmichm
+{ (1 + rm'm,viscl rm‘z,visa € )(1 + rm'm,ir B rm2,ir ,Be )
ei(Bm:sr*'Bm',vis*'Bm:w) ho 1

Bm',SF + Bm',vis + Bm',ir
(=B s +BrryistBrrir ) Ny _ 1

+[ (1 + rn‘lm',SF P rm2,SF P eZi e hm)

_(r ‘mSF | +r 2, eZiB’“vS':hm)eZiBrw:s:hm ]
h i i BITTS: - Bm',vis _Bm',ir

2B myishm 2B rmirtmy A2 Bm:irhim
+(1 + rm'm,viso( rm2,\/iso(e )(rm'm,ir,B + rnQ,ir,Be K )e

I (B s+ Brryis Beir 1

Bm',S: + Bm',\/is - Bm',ir

ei(*ﬁn:stJme*,v.s*Bm‘.n M -1

+[ (1 + rrrm',SF P r‘mZ,S: P e2i P S:hm)

Al o + Tma o€ P 2Pt ]
e " P Bm',S: _Bm,\/is + Bm',ir

2iBmais ZiBmirhm)ezBm',viJ1m'

N
+(rm'm,visor + rm2,visc1 € )(1 + rm'm,ir B rmz,ir ,Be

i (B == B vis+Brir ) -1

ZiBm,EFhm) e
Bm's: - Bm,vis + Bm',ir
i(=Bm: == Bm:vis By ir )i -1

+[ (1 + rn‘m',SF P rmZ,SF P €

_(r meEp T Mmase, eZiBmShm)eﬁ&msphm ]
e ) " Bm',S: + Bm',vis _Bm',ir

2iBmyishm 2iBrmirhmy 2 Brris +Bm:ir
+(rm'm,visa + rm2,viso(e )(rm'm,ir,p + r.mZ,ir,Be " )e "

i (B s~ Bm:vis=Bm:ir) it
ZiBm,g:hm) e'([3 v~ Bmivis~ Bmir) -1
Bm',S: - Bm,\/is - Bm',ir
i (=Brn: &= =B visBrir ) P _

. 2iBmshmy A2 Bm: =i - _
(Tmsep * Tmzge o€ )€ O —c— DLlumpeXop} (M= Ny

+[ (1 + rnm',S: P rmZ,S: P €
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o i
E1(0)s =Y ENisaE’irg 5
ap

X I".lm,\/isor

2By vishiy 21B 1 vishiy 2B rishm
1+ r e +(r )rm2,visa e

Imiyispt " m'myvisp T

1m'visp €

m'myvisp
I".lm,ir B

+ r'lm',ir B

X

(S RN CURPY-CL AL g?Pnifh

2B i Ny
1mijr g N imiir € )

(rm‘mir B m2jr
2B myishm 2i B irhm

X{ @+ I imyisy m2visa € YL+ T i p Fmoir g € )

ei (Brv s +Bmsvis* Brvir )y -1

Bm,SF + Bm,vis + Bm',ir
i (=Brsr +PBm:vis+ By ir )i -1

X[ (1 + rnm',SF srmZ,SF seZi P hm)

2i P\ 218 . P
+(rm'm,SF,s + rmZ,SF,se i )e P B - Bm _ B ]
m' vis m'ir

2iBmyishm 2 Bmirhmy 221 By ir
+(l + rm'm,vis,or rm2,vis4,1r € )(rm'm,ir B + rmZ,ir ,Be )e

ei (Bt s+ B vis=Brnsie) Moy _ 1

Buis *+ Buiis = Brjr
2 ahn 2B (B *+Bcis B ) P _ ¢
+(r.. +r el,srmelm.s:m‘

( m'mSFs m2SFs ) Bmsz — Bm-‘vis ; Bm.’ir ]

2iBmsehm
X[(1+ rmm',S:,srmz,S:.se (P )

2iBmais ZiBm.yhm)GZiBm;mJ\m-

N
+(rm'm,viscx rm2,viso( e )(1 + rm'mir B rer,ir ,Be

ei (B, Brvis +Bmzie) Moy __ 1

Bm,SF - Bm‘,vis + Bm',ir

i (=B BrmvistBrir ) e _ 1

Bm,SF + Bm,vis - Bm',ir

X[ (1 +r mm' SF ,srmZ,S: ,seZi Bt )

2i B3, s=hm

21 s
+(rm'm,93,s + rmZ,SFse g

)e

]

2iBmyishm 2Bmirtmy 72 (Bris + B ir )
+(rm'm,visa + rm2,viso(e )(rm'm,ir,B + rm‘Z,ir,Be " )e

ei (Bm‘,§ _Bm',ws _Bm',ir )hm‘ —_ 1

Bm,S: - Bm‘,vis _Bm‘,ir
i (=B s ~Bortyis™Brntir )t -1

21B s .
* Brise * Brovvis *+ Bvir IHL wmis X ap (2.43h)

2iBmsehm
X[(]_+ rn‘lm',SF,srmZ,SF se P )

2i B, 5 him
+(rm'm,S:,s + rmZ,S:,se ¢

(b):
E' sources (2.2 (2.27)

E'2(y +hy) = Yt Pty L mim P
ap

2i m.vishm 2i ,irhm 1
X{ (1+ rMm,viscx rm2,visc1e P )(1+ rn1m,ir,[3 rm2,ir,[3se P ) exp[lzl(_Bm',SF + Bm',vis + Bm',ir)]

2iBmyishm 2iBmirhmy 421 By i ;
+(1 + lmyis o Fm2yisp € P )(rm'm,ir,B + Mejr g€ P )e 1P exp[lzl (_Bm',SF + Bm',vis _Bm',ir)]

2 SFG - 29



2B myishm 2iBmirhmy 221Bm; vidhm* ;
+(rm'm,visa + I"mz,viso(e P )(1 + rm'mir,{;& rmZ,ir,{Se P )e P eXp[|21(_[3 m.SF - Bm',vis + Bm',ir)]

2B myishm 2iBmirhmy 521 (B s L™ H
+(hmyise T Tmayisa © P )Vvmir g + Tojr g€ B )€ Bt B} explizy (—Bmws —Briyis = Brjr)1}

E sources (2.9 (2.28)
E'2(Ny +hy) = Yt gt L i Py
ap

2iBmyishm 2i B it H
X{ (1+ rn1m,visu rm2,visore P )(1+ rn1m,ir,[3 rm2,ir,[$e P ) expllzl(Bm',SF + Bm‘,vis + Bm',ir)]
2B myishim 2iBmirhmy 321 Bm:irh ;
+(1 + rm'rn,visor rm2,\/i:sn;>r € P )(rm'm,ir,B + rrTQ,ir ,[3e P )e 1P exp[lzl (Bm',SF + Bm',vis - Bm',ir )]
2iBmyishm 2 Brmirhmy 42 Bm:idim® ;
+(rm'm,viso( + rm2,viso( € P )(1 + rm'mir B rmZ,ir ,Be P )e 1P exp[lzl(Bm',SF - Bm',vis + Bm',ir)]

2iBmyishm 2iBumichmy A2 (Brrtyis + B ir ) ;
+(rm'm,viso( + Imoyisa € P )(rm‘m,ir,B + Mojr g€ P )e B Bi) exp[lzl(Bm',SF - Bm',vis _Bm',ir)]}

E' SFG z 0 hy z=0- h, E
z hey 0 z=h, -0

+ g+ + g+ + g+ _
tm'm,pl- m'fm',px — L m'/m, px1 tm'm,s,l- mim,sy T L m'fm,sy1 tm'm,pl- m'm',pz — L m'/im,pz (nm" - nm‘)

- _ + - 1+ - _ + _
tm'm,pL m'm',px "~ L m'/m, px? tm'msl- mim',sy L m'/m,sy» tm‘mpl- m'm',pz — L m'/im, pz (nm" - nm')

+ + i h_+B h + * I
E*2(h, +h,, ):%tmze'wm LAY I =) 5

21Bmyis 2i Bm,lrhm)

P
X{ (l+ rmm,viso( rm2,viso( € )(l+ rmm,ir B rm2,ir B €
ei(‘ﬁm‘s +BmvistBmir )hm _ l ei(Bm‘,SF"'Bm‘,ms*'Bm‘,n)hm' _ l

*
Bm',S: - Bm',vis - Bm',ir " Bm‘S: + Bm',vis + Bm,ir

ol ]

2B myishm 2B rmirtmy A2 Bm:irhim
+(1 + rm'm,viso( rm2,\/iso(e )(rm'm,ir,B + rnQ,ir,Be K )e

ei(’Bm‘,st +Bmvis~Bmyir) P _1 ei(Bm‘,st +Bm:visBarir Jhm _ 1
ol o ]
Bm',SF - Bm',\/is + Bm',ir " Bm',SF + Bm‘,vis _Bm,ir
2iBmyis

2i Bmirhm) GZiBm;viJ1m'

N
+(rm'm,visor + rm2,visc1 € )(1 + rm'm,ir B I’mz,ir ,Be

ei(‘Bm's B yis B ir) P -1 eKBmxs: Brryis+Brir e _ 1

*
Bm',SF + Bm',vis - Bm',ir " Bm',SF - Bm‘,vis + Bn‘l,ir

ol ]

2iBmyishm 2iBmirmy 22 (Brivis + B ir )
+(rm'm,visa + rm2,viso(e )(rm'm,ir,B + rm‘Z,ir,Be " )e
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ei(*Bm*,st Brvis Barir ) _ 1 ei(Bm:szm:\as*Bm.w)hm‘ -1

*
Bm',SF + Bm',\/is + Bm',ir " Bm',SF - Bm',vis - Bm,ir

(upper signfor x and y components, lower signfor z component)

X I}

i i
E'2p (N + 1) = > Evisa E0r gty el PPt =
ap

X tlm,visa

+r I e

2B s
1+ r1 i visp r‘m'm,\/isor e ) + (rm'm,\/isa im'visp e )rmz,\/isq

tlm,ir,[}

m'mir 8

X

+r ez' [

2i l‘?'m',\rhm'
Im'ir B € )I’

2i Bm',u hm,
1+, r € +(r m2ir B

Inmijr 87 mim,r B

2iB pvishm 21 B, irhm
X{{ (1+ rm'm,viso( rm2,viso( e )(1+ rm'm,ir B rm2,ir B € )
ei(_Bm',EF +Bm',vis+Bm'.\r )hm‘ — 1 ei(Bm',§ +Bmlvws+'3mlir )hm' _1

s,
Bm',SF - Bm',vis_ Bm',ir e Bm',S: + Bm‘,vis + Bm',ir

X[

]

2iBmaishim 2 Bmirhmy 321 B ir
+(1 + r.m'm,vis,c( rm2,visc(e )(rm'm,ir,[} + IFrrfz,ir,Be K )e

ei(‘pm',s=+[3nr,vus‘[3\n:w)hm‘ _1 ei(Bm‘,Sf"'Bm‘,vls_Bm‘,lr)hm‘ _1

+r o
Bm',S: _Bm',vis + Bm',ir LS Bm',SF + Bm‘,vis _Bm‘,ir

2iB myishm 2iBmirhmy 221Bm: vidhm*
+(rm'm,viscx + rm2,viso( e )(1 + rm'mir B rer,ir ,Be K )e

ol

]

i (B s Bris +Bmyir) P _1 ei(&n‘.s:*&n:vns*Bm‘.n)hm‘ _1

r 1.5,
" . Bm',SF - Bm',vis + Bm‘,ir

e

+
Bm'S: + Bm',\/is_ Bm',ir

ol ]

2iB myishm 2iBrmirtmy 421 (Brv vis +Bm:ir )
+(rm'm,visor + rm2,visue )(rm'm,ir,B + rmZ,ir,Be " )e

[ ei(-Bm-,s: Baryis Brrie ' _ 1 N ei(Bm-,s: Brryis=Brrir Jhow
X M,
Bm',S: + Bm',vis + Bm',ir mee Bm',SF - Bm',vis - Bm',ir

]} L+m'lm,pxxxa[3

2i By vidhm 2iBmirhm
+{ (1 + rm'm,viso( rn‘rz,visu € P )(1 + rm'm,ir B rm2,ir ,[Se P )

ei(‘Bm,sr +BrmivistBmir )hm _ 1 ei(&n‘,SF"'Bm‘,ws*'Bm‘,n)hm' -1
| ~ s,
Bm',S: - Bm',vis_ Bm',ir " . Bm',S: + Bm‘,vis + Bm',ir

]

2B myishm 2B rmirtmy A2 Bm:irhim
+(1 + rm'm,viso( rm2,\/iso(e )(rm'm,ir,B + rnQ,ir,Be K )e

[ ei(’Bm',SF +Bmvis™Bmyir) Py _1 ei(Bm.s:Jr&n:ws*Bm.w)hm‘ _ 1
X ~Imise,
Bm'S: _Bm',vis + Bm',ir " ’ Bm',SF + Bm',vis - Bm‘,ir

]

2B myis ZiBmirhm)GZiBm;viJ1m'

N
+(rm'm,visor + rm2,visc1 € )(1 + rm'm,ir B rmz,ir ,Be

ei(_Bm',S: B is + B ir) Ny _1 ei(Bm',s= BrvistBoir ) Ny _ 1
ol s,
Bm',S: + Bm',vis_ Bm',ir mee Bm',SF - Bm',vis + Bm‘,ir

2i Bm\rhm) e2i (Brwvis + B Y
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x eXp[I 2n(hm tanemSF + hm' tanem'S: + hm" tan® m',SF)(_km,ir Sinem,ir - km,\/isSine m,vis)]

(Contjrp * Troje p €

m''/2 2
E" (by reflection and tr ansmission) and E™ sour ces

Eviscx (hm + hm + hm"+)Eir.[3 (hm + hm + hm'+) = EOViSO‘ Eoir,p
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(3.1)

3.2)



J (B i N+ By vishert BryisNor)
x tlm',visor t m'myis g tmm" Visp t m'2 visp € " e
2iB . .h 2iB . iho

{(1+ rl r @ Pms m)(1+r r @  Pmwis m)

m'visp  m'myisp mm"visa ' 2visp
2iBm vis

P 2B i\ 421 B, vishm
+(rm'm,vis4;x + r1n1,\/isore )(rmrﬂ',viscx + rm‘z,viscxe P " )e o }

CBaie M+ B * B Pt )
tlm,ir,Btrﬁm,ir,Btnm',ir,Btm'Z,ir,Be " "

x i q
{@+1,, T o€ )L+ T )

m'jr B m'mjr B mm*jr B m"2ir

2iBmr
+(rm'm,ir B + r.1m',ir ,Be

" Y wtir g + Torzir eZiBm""hm‘)emm'”hm}
x eXp[I (2n + 1)(hm tan® msF + hm tanemS: + hm' tanen1‘,3:)(_km,ir sin mir I(m,\/isSinem,vis)]

(3.3)

m''/2 m'

E" (by reflection and tr ansmission) and E~ sour ces

Eves (Mot + iy N )Ey g (e + Py + Py ™) = B E% g

1+

x tlm',visa tm'm,viso( t mm Vispt ( rm"2,viso( i
{ (1 + rl r e2 B m“v\shm' )(1 +r r 2I[‘-irr\“‘wshm“)

m'visp " m'myispt mm"yvisp ' 2visp

)ei (Bt ishoe * B id o+ By )

2iBm i

Py 2Bt ishr \ 221 B, vishm
+(rm'm,visq + rlm,\/isore )(rmm',visq + rn1'2,visue ® )e P }

FCBotic e * B i Pt B i)
t1m',ir,[3 tm'm,ir,Btmm',ir,B (1+ rn1‘2,ir,[3 )e " A

(@, of € )L +T ro. o€ fi)

m'ir g m'm,jr B mm"ir " m"2ir B

2iB o i

P 21 B, ir oy 221 B, irhm
+(rm'm,ir,[3 + r1m',ir,Be )(rrrm',ir,B + rm”2,ir,[3e P m)e P }

X eXp[I (2n + 1)(hm tane mSF + hm tanemS: + hm' tanem',S:)(_km,ir Sne mir - I‘n,viss-r]em,vis)]
(3.4)
m'/m m'

E"and E (by reflection and tr ansmission) sour ces

Eiisa (M )Erp(hy ) = E isa E%ir g

B vis Pt 2iB rvisPie
{tl myisq eIB ' (1 + rm'm,viso( )[(1 + I"mm",\/iso( rm' 2yvisp € Pl )
+(r + Iﬁm"z,\/isor

X 2, 2B
{ (1 + r1m',viso( rm‘mvisnr € ‘ )(1 + rn‘lm",visp( rrﬁ‘ 2vispt € ' )
2iBm vi

2P b )g2Pmlin ]}

mm" vispt

eZ Bryishir )eZi B, wshm}

-
+(rm'm,vis4;x + r1n1,\/isore )(rmrﬂ' visg + rl’Ti'Z,ViSCX

iBmich 2Bt ichr
{timirp glPrii @+ i p I+ Togrie g Fit2ie g€ P )

2B e N 2B \ @2 Bryie
x + (rm'm,ir,B +e )(rmm",ir,B + r.m'2,ir,Be " )e " ]}
2B, h 2B hoy
{ (1 + r1m',ir B rm'm,ir ,Be " )(1 + rm’n",ir B rm"2,ir B e m)

2iBrmirhn 2i o, it hery 21 B, irPim
+(rm'm,ir,[3 + r1m',ir,[3e P )(rmm‘,ir,B + rm"2,ir,[3e B )e o }

X exp[l (hm tanems: + hm‘ tar]em"s:)(_km,ir sin6 mir Iﬂ'n,vis g.nem,vis)]
x eXp[I (2n + 1)(hm tan® msF + hm tanemS: + hm' tanen1‘,3:)(_km,ir sin@ mir I(m,\/isSinem,vis)]
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(3.5)

E" (by reflection and tr ansmission) and E~ sour ces

Bisa (Nmt )Eirp (e ) = E isa ECir

B vishr 2iB nishr
{tlm,visa elp ' (1 + rm'm,viso( )[(1 + r.mm",visc( I’rr1'2,viso( € Pl )
+(r @B il )e2il3m,wshm]}

X
{ (1 + I’1m',visc1 rm‘mvisor

+(rm'm,visq + rlm,\/isore

mm"visg + rm"2 Vispl

eZiBm“vwshm' )(1 +r

2iBm i

2B s
mm" visp rm‘ 2yispt )
Py 2Bt ishr | 221 B, vishm

)(rmm',visq + rn1'2,visue ® )e 1P }

i[g“:"hm. ZiBm,uhm”)

@+ Ty g I+ T g v g€
2-Bm‘ir hm‘ 2.Bm“\rh " Z-Bmirhm
+e™ )(rmm”,ir,B + rm‘z,ir,Be P )e I ]}

2B YL+r r e? Bm",”hm,,)

mm"jr B m"2ijr §

{tlm',ir,B €
+ (rm'm,ir B
X
{a+

r1m',ir B Iﬁm'm,ir B

2Bmr 2 er:.rhm-) e2i Bm,\rhm}

ot
+(rm'm,ir,B + I"lm',ir,Be )(rrrm',ir,B + r'm"2,ir,B» €

X exp[lhm tanem's: (_km,ir sin6 mir Iﬂ’n,\/is Sinem,vis)]
X eXp[I 2n(hm tanemS: + hm' tanem',S: + hm" tane m',S:)(_km,ir S-ﬂem,ir - km,\/iss.ne mvis)] (36)

m'/m m
E" and E™ (by reflection and tr ansmission) sour ces

Eviso( (hn1+)Eir,[3 (hm‘+) = EO"iSO‘ Eoiva

iB sy 2iB . . 2iB . Q21 h
t1m',vist;( tm'm,vis,o( eIBMMS " [(l+ rmm‘ Visp rn1'2,\lis,u € 'Bm,mJWm ) + (r € IBMMJ]m )e IBmMS m]
2 el
{ (1 + r1m',\/iso( rm'mvisor e F )(1 +r rm' 2vispt

21B sl

mm"visg + rm'z Vispl

X e2i B m“,vishm")

mm" visp

(- 2B rvishiny 21 B, vidim
+ (rm'm,visa + I"1m,viso( € )(rmm' visp + I"r'r1'2,\/iso( € P )e P }

1B 208, 2B Mo ) 02 B
e [(1+ rm'n',ir,|3 rm'2,ir,[3e )+ (rmm",ir,[} + rm‘z,ir,[}e " )e i ]

2B e 2B e
€ )(1+ I’mm",ir,B rrr1'2,ir,Be " )

x t1m',ir,[3 tm'm,ir B
{@+

r1n”l,ir,B rrﬁm,ir,B
+(rm'mir,[3 + r1m',ir,[3 eZi&ﬂMhm‘)(rn‘m”,ir,[S + rm‘z,ir,[Bezian‘“hmn )eZiBmhm}

X eXp[I (hm tanem,S: + hm‘ tanem",S:)(_km,ir Sne miir - I§r1,\/is Sinem,vis)]

X EXp[I (2n + 1)(hm tan6 ms T hm tanem's: + hm' tEmem',s:)(_km,ir sin6 mir km,visSinem,vis)]

(3.7)

E" (by reflection and tr ansmission) and E~ sour ces

Evisa (hrﬁ+)Eir,B(hm'+) = E%isa E%r g

B vt s 2B e
tlm',viscx tm'mviscx € [(1+ rn‘m‘ visgl rm‘z,\/isa e ) + (r
I

2B 1y isNoy
{ (1 + I"1m',visu IFm'm,visor € )(1 T m' 2visp
2iB v

ZiB ',V\J']m“ 2iBm.vishm
mm"visgl + rm‘z,\/isae " )e ]
EZi Bm‘.wshm')

X

mm" visp

- 2i Brrishry 421 B, vidm
+(rm'm,viso( + r.1m,viso(e )(rmm',viso( + rm'z,visue P )e P }
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1B 208, 2B 1Mo ) 02 B
x t1m',ir,[3tm'm,ir,[3e " [(1+ rm'n',ir,|3 rm'2,ir,[3e )+ (rmm",ir,[} + rm‘z,ir,[}e " )e K ]

2B e 2B e
{ (1+ r1n”l,ir,[3 rrﬂm,ir,B € )(1+ I’mm",ir,B rrr1'2,ir,Be " )

21Brtie P 2iB e \ 21 By ichin
+(rm'mir,[3 + r1m',ir,Be s )(rn‘m”,ir,[?s + rn1'2,ir,[3e P )e P }

x exp[lhm tanemS: (_km,ir S|n9 mir - I(rn,\/is S-nem,vis)]
X EXp[I 2n(hm tanem,SF + hm‘ tanem',SF + hm" tand m‘,SF)(_km,ir Sinem,ir - km,vi'sgne mvis)] (38)

m/m m

E"and E (by reflection and tr ansmission) sour ces
Evisor (hm + hm'_) Eir,B (hm + hm'_) = EO"iS‘] EOi”B

i(Bm',viJ]m'+Bm,vishm) 2iBwsh .
tanisa tm'mvigp( € (1 + rn‘r1‘|”v§p( )(1+ rm"2 visgl € " )

2iB ¢ ihy
{(1 + rlm',viso( rm‘mviso( € IB'WS " )(1 +r r
2iBm vis

I
mm"yispt ' 2visp € )

P 2iBmrishmr | 121 B, vishm
+(rm'm,viscx + rlm,vis,ue )(rmm' Nispt + rm'2,vis;:[e P )e P }

1B ie i Brnichin)
tlm,ir ,Btm'mir B € (1+ rrnm",ir B )(1 + rm‘ 2jr B

2i h. 2iB ...
{(1 + r1m',ir,B Iﬁm'm,ir,Be P )(1 +r r € e m)

mm"jr B m"2ijr §

Pt

2Bmr
+(rm'm,ir B + I"lm',ir ,Be

" Y mtie g+ Tv2ir e’ ﬁW‘"hm')eZi Bmhm}
X exp[lhm tanem‘ S5 (_km,ir siné mir km,vis Sinem,vis)]
x eXp[I (2n + 1)(hm tan® msF + hm tanemS: + hm' tanen1‘,3:)(_km,ir sin@ mir I(m,\/isSinem,vis)]

(3.9
E" (by reflection and tr ansmission) and E~ sour ces
Evisa (N * iy )Eir g (M + 0y 7) = ENisa Efir g

(B * Bt 2, h
t1m,visor tm'm,visu e J] ' (1 + rrrm",visu )(1+ rm'j2 Vispl e )
{@+r, T e P (L + 1 r PPl

m'visp  m'myisp mm"visg ' 2visp
2iBm vi

eZ Bryishir )eZi B, wshm}

-
+(rm'm,vis4;x + r1n1,\/isore )(rmrﬂ' visg + r|”r1'2,vi'ss:1

P Brocl) (14 Foervir )+ rm'z,ir,Bemm"”hm")

L [ A )

mm"ir B m"2jr B
2iBowir

™ 2 Bor, it My 421 B i
Y ontie p + Tovzie g © B )€ o }

% I:1171,ir,[5tm‘mir,[3 €

+(rm'm,ir B + r1m',ir ,[Se
x eXp[I (hm tanem,SF + hm' tanem',sz)(_km,ir sin mjr I(m,vis Sinem,vis)]
X eXp[I 2n(hm tanemS: + hm' tanem',SF + hm" tane m',S:)(_km,ir S-ﬂem,ir - km,\/iss.ne mvis)] (310)
m/m" m''

E" and E™ (by reflection and tr ansmission) sour ces

Evisa (hm + hm'+)Eir,[3 (hm + hm+) = EOViS“ Eoir,B
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Bt Bui) (14

X 2 o 2B
{ (1 + r1m',viso( rm‘mvisnr € ‘ )(1 + rn‘lm",visp( rrﬁ‘ 2vispt € ' )
2iBm vis

2B vishor
t1m',viso( t mm,vispt tmm",visor € )

eZ Bryishir )eZi B, wshm}

-
+(rm'm,vis4;x + r1n1,\/isore )(rmrﬂ' visg + rl’Ti'Z,ViSCX

Pt Bt ( 4 @2Plie)

t1m',ir,{3 t m'mir t mnt'ir B n2jr g
T s s U g € )
1

m'jr B m'mjr B mm*jr B m"2ir

2B irhi 2i Bor, it by 421 B ir P
+(Novmir g + Mmjr g€ P Y ontie p + Tovzie g € P ")e P }

x eXp[Ihm tanem S (_km,ir sin mir I(m,vis Sinem,vis)]
X eXp[I (2n + 1)(hm tane mSF + hm tanemS: + hm' tanem',S:)(_km,ir Sne mir - I‘n,viss-r]em,vis)]

(3.11)
E" (by reflection and tr ansmission) and E~ sour ces
Eviso( (hm + hm'+)Eir,[3 (hm + hm+) = EOViSﬁ EOiKB
I (Bryvishit B yishi ) 2B a5
X tlm',visatmm,visa mm" visgt € " (1+ rm"2,viso( e m)
2B o 2B il
{(1 + I"1m',visu r'm'rnvisor € b )(1 + rrrm”,viso( rm‘z,visa e b )
21B i 2Bt ishr \ 221 B, vishm
+(rm'm,visq + rlm,\/isore P )(rmm',visq + rn1'2,visue ® )e P }
By e + B ic ) 21 M
T].m',ir,Btm'rn,ir,[itmm‘ ,ir,Be (1 + rn1'2,ir,[3e )
2B T 2B e
{ (1 + I"1m',ir B rm'm,ir ,Be P )(1 + rn“m”,ir B rm"2,ir B € o )
21 B ir M 21 B, ir oy 221 B, irhm
+(rm'm,ir,[3 + r1m',ir,Be P )(rrrm',ir,B + rm”2,ir,[3e P )e P }
X eXp[I (hm tanem,S: + hm' tanem',S:)(_km,ir Sne miir - I‘n,vis S-ﬂem,vis)]
X EXp[I 2n(hm tanem,SF + hm' tanem',S: + hm" tand m‘,SF)(_km,ir Sinem,ir - km,vi'ss.ne mvis)] (312)

m z
E"and E (by reflection and tr ansmission) sour ces
Evisa (21)Ei 5 (z) = E™visa E i
§ g |
{0 Mg Tmaasa© T Y Tt Tar s © )
2P ) ot vise + Tt v
1:lm',ir,ﬁ

2B, 2B Py
{ (1 + r1m',ir B rm'm,ir ,Be " )(1 + rm’n",ir B rm"2,ir B e m)
2iB e ) ezi Bm,whm}

Aot
+(rm'm,ir,[3 + r1m',ir,[3e )(rmm ir + rm"2,ir,[3e

2B mrishm y 121 B, vishm
+(rm'm,visa + rlm,\/isare € P " )e o }

X

2i B, iy

X{[(L + Noryisa Tt 2ise e?Pmafir) 4 Mvmyisa (Mt isac + Tt 20isa Pl )@ Pt |
X eXp[iz (Kpyis COSO i (1+ tanB & tanB ;6]

H Frmyisa (1 Toryisa fm2uise 2Pl ) - (1, visa T Tmayisa Pl )@ Pl |
x eXp[iz (Kpyis COSO yis (—1 + tand o tan6,, )]}

21 B i P 2iB e \ w2 BrvirFin
X{ [(1+ r'rr‘m",ir,B rm"2,ir,{3e P ) + I"m'm,ir,[f» (rmm",ir,B + I"n1'2,ir,[3»e PP )e P ]
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X exp[izl(km',ir Cosem',ir (1 + 1:anem',SF tanem,ir)]
H Nvmir g @F ot je g T 2ie eZiB'“"’h'"") + (Miep rm'z,ir,pemm"’hm" )GZiB""hm]
X exp[izl(km',ir Cosem',ir (_1+ tanemS: tane mir )]}

X exp[l (2n + Z)(hm tanem,S: + hm' tanem',SF + hm" tanf m‘,SZ)(_km,ir Sinem,ir - km,visSinem,\/is)]

E" (by reflection and tr ansmission) and E~ sour ces

Bisa (@)Eirp(2) = E visa Er p
t1m,visu

I 2B ol
€ )(1 + rn‘lm",visp( rrﬁ‘ 2vispt € )
2iBm vis

“la+

r1m',viso( rm‘mvisnr

P 2B i\ 121 B, vishm
)(rmrﬂ',viscx + r|”r1'2,vi'sszte P " )e o }

1"lm',ir B

eZiBm',\rhm )(1 +r r e2i Bm',whm')

mm"ir B "m"2ir B

Pt
Y ontie p + Tovzie g ©

+(rm'm,vis4;x + r1n1,\/isore

“la+

r1m',ir B rm‘m,ir B

2iBoir
+(rm'm,ir,[3 + r1m',ir,[3e "

2i B irhry 21 Bm,\rhm}

.)e
2i h.. 2B wish Y <20 h
X{ [(1+ rmm",viscx rm‘Z,ViS(x e P m) + rm'm,viso( (rmm' visg + rn1'2,visae Pl )e P m]
X exp[izl(km',vis COSB m,vis(l_ tane m,SF tanem‘,vis)]
2i h. 2i h .\ A2
+[ rm'm,vis,o( (1+ rmm",vis;:( r'm"2,visol € Pl ) + (rmm‘ vispt + rm"2,viso( € Pl )e IB"MJL“]
x exp[izl(km',vis COSG m,\/is(_l _tanem's: tanem,vis)]}

21 B P 21 \ 22 BryicFin
X{ [(1+ r'mm",ir,B rm"2,ir,[3e B ) + rm'm,ir,[3 (rmm",ir,B + rrﬂ'2,ir,[3e Pt )e Po ]

x expliz (Kyj €0S8,,; (L—tanB,, & tand ;)]

H Nvmir g @F ot je g T 2ie emm‘"h"") + (hiep rm'z,ir,pemm‘"h"" )eZiB""hm]

x expliz (Kyj €088,y (—1-tanB,, & tanb ;. )]}

x expli2n(h, tan®,,& + h,, tan8,, & + hy taNB & ) (Knjr SINB 1y — Kinyis SING 1yis )]

m'/m Z

E"and E (by reflection and tr ansmission) sour ces

Evisu (hm + ZZ) Eir,[?; (hm + 22) = EOViSa Eoir,B

B s
_tlm,visu tm'm,vis;:( €
eZIBm“vwshm' )(1 +r

2iBm i

X -
{ (1 + 2I[‘-irr\“‘v\shm“)

I"1m',vi sp r'm'rnvisor mm" visp rm‘ 2visp
2iBm, mshm}

Py 2Bt vis
+(rm'm,visq + rlm,\/isore )(rmm' isp + rn1'2,visue P )e

Brieh
t1m',ir B tm'm,ir ,Be "
ez'Bm'.whm' )(1 +r r ez' Bm',whm')

mm"ir B "m"2ir B

“la+

r1m',ir B rm'm,ir B

2iBowic 2i Bm",irhnf') e2i Bm,\rhm}

=
+(rm'm,ir,B + r1m',ir,Be )(rmm ir + rm"2,ir,Be

X{ (1+ l ot visgt M2 visp eZi Bm“V‘Shm”) exp[izz(km,vis COSGm,vis (1 +tand mSF tanem,vis)]
i h i h :
+(rmm",visu + rm'z,viscx GZIBWS M)eZIB"MS " eXp[|22 (kmvis Cosem,vis(_l-" tanems: l:anem,vis)]}

21Brir

X{ (1+ rmm' irf rm‘z,ir,Be hmv) exp[izz (km,ir Cosem,ir (1+ tanem,SF tane mir )]

+(Tomrir g+ Torair g € 07" )E2 Pt expliz, (Kpnjr 0SBy (-1 + tanB g tan®,,; )]}
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X exp[l (2n + 2)(hm tanem,S: + hm' tanem',S: + hm" tane m',SF)(_km,ir S.nem,ir

E" (by reflection and tr ansmission) and E~ sour ces
Evisa (hm + ZZ) Eir,[3 (hm + 22) = EOViSﬂ EO":B
I:1171,vi5¢:( l:m'm,visa ei Bmlmhm‘

ZIB m“vwshm'
€ )(1 + rn‘n‘l”,viso( rrr1'2,\/iso(
2B i

X -
{ (1 + ez IBm“,vwshm“)

r1m',viso( rm'mvi:y;x
' 2B nrishr | 221 B, vishm
+(rm'm,\/isa + rl i yvisp € )(rmm' Vispt + rrT1'2,viso( e )e }

Brich
t1m',ir B tm'm,ir ,ﬁe "
2B
r1m',ir B rm‘m,ir ,Be " )(1 +r r

mm"ir B "m"2ir B

X -
{ar &P

2iBrmirhn 2i o it hery 21 B, ir P
+(rm'm,ir,[3 + r1m',ir,[3e P )(rmm‘,ir,B + rm"2,ir,[3e B )e o }

- I(m,viss. n em,vis)]
(3.15)

X{ (1+ rmm' visgl rn1'2 visp eZi Bm”m;]m”) exp[|22 (km,vis Cosem,vis (l - tanem,S: tane m,vis)]
+(rmm",visu + r'm'2,\/iso( e2l Prvasfe ) eZIB"MShm exp[iZZ (kmvis Cosem,\/is(_l_ tane mSF tane m,vis)]}

X{ (1+ rmm' ir B r.n1'2,ir,[3ezuzmmhmn) EXp[izz (km,ir Cosem,ir (1_ tanems: tanem,ir)]

+(rmm",ir B + N 2je B eZi Purifa )eZiBm'hm exp[izz(km,ir COsem,ir (_1 _tanem,SF tan6 mir )]}

x eXp[I 2n(hm tanemS: + hm' tanem',S: + hm" tane m',S:)(_km,ir Sinem,ir - km,\/iss-rIe mvis)] (316)
m" m/m" z
E" and E™ (by reflection and tr ansmission) sour ces
Eiisa (N + Ny + Z5)E g (hy + Dy +25) = E Vs E‘ir g
i (Brngis i * B vishir)

x tlm',visazt.m'mvri]sa mnt' vispt el ‘ T -

{(l + r1m',viso( rm‘mviscx € P )(1 + rmm",viso( rn1'2,\/is,u € B m”)

Bt vist iBrrish y 221 B vishim
+(rm'm,visa + rlm,\/isar e2|B ' )(rmm',viscx + rn1'2,viscx eZIB ' )eZIBm' }
FCB yic Mt B )
t1n1,ir,Btm'rnir,[3tn“m' ,ir,BeI

X 2B e o e

{ (1 + r.1m',ir B r'm'm,ir ,Be ' )(1 + rnm",ir B r'm"2,ir B € ' )

+(Mmirp + rlm',ir,BeZipmwhm' Yt je g+ Tv2ir g7 Pty gt Pnfiny
X{ eXp[ [ Zs(km",vis COSG n'vis (1+ tmem",s: tanem",vis)]
+rn1‘2,visq eZI(B"MJ]erBMShW) eXp[ iz3 (km',vis COsem",\/is(_l + tane m"SF tane m‘,vis)]}
x{ EXp[izs_(Kn",ir 0SB yjr (1+ tan6,; & tan6 ;)]
Hrapoge € O ) explizg (Kyy ;o COSByy (~1+ 1Ay o= taNOyy )]}
X eXp[I (2n + 2)(hm tanem,&!: + hm' tanemS: + hm" tane m',S:)(_km,ir Sinem,ir - I(m,viss-ﬂem,\/is)]

(3.17)

E" (by reflection and tr ansmission) and E~ sour ces
Evisa (hm + hm + Z3)Eir,[3 (hm + hm + 23) = EOViSC‘ EO":B



i Brngis e + B vishir)
t1m',\/iso( tm'm,visor t mnt' visp €

2B 1057 2B el
{ (1 + r1m',viso( rm‘mvisnr € )(1 + rn‘lm",visp( rrﬁ‘ 2vispt € )
2iBm vis

eZ Bryishir )eZi B, wshm}

-
+(rm'm,vis4;x + r1n1,\/isore )(rmrﬂ' visg + rl’Ti'Z,ViSCX

(B i B i)
t1m,ir ,Btm‘mir ,Btnm‘ jr ,Be K

2B 2B e
r1m',ir B rm'm,ir ,Be " )(1 *r r € )

mm*jr B m"2ir

“a+

2B irhi 2i Bor, it by 421 B ir P
+(Novmir g + Mmjr g€ P Y ontie p + Tovzie g € P ")e P }

x{ exp[izz(Kyyis COSO npyis (1= taN0 1y & tanNB i)

+ rm' 2visp e2 ¢ B"MJ]meBWShW) eXp[ I Z3 (km vis Cosem",\/is ( _1 - tane m' SF tane m' ,vis)]}
x{explizs(Kyjr €OSB 1yj; (1~ a6y taNB 15, )]

Floioir p &7 B Fone ) explizg(Kny jr COSO yjr (=1 tand .o tand oy, )]}
X EXp[I 2n(hm tanem,SF + hm' tanem',S: + hm" tand m‘,SF)(_km,ir Sinem,ir - km,vi'ss.ne mvis)]

3.2. SFG
SFG SFG

m' 1
E" (by reflection and transmission) and E™ (for n = 0) sour ces

Pa* (0_) = Z Xaap Eovisu Eoirp
ap

2iBm vishar 2i B vidh- 2iBmishr
{(l + r1m',viso( € ? )[(l + rm'm,visp( € 1P )(l+ rm’n",viso( rm"2,vis¢,3r € P )
23 . .h .
+(rm'm,visa te Bl )(r
{a+

21B rvishr ) a2i B vis'm
mnt' visg( + rr11'2,vi:sue ‘ )e ]}

@2 Bniidt YA+ r @2 Bl )

mm"yvisg ' m"2visp

2i Brn: vidtm- 2B rrishr \ 721 Brmvishm
+(rrﬂm,visq + rlm',\/iso(e 1B )(rmm',\/isq + rm"2,visae ® )e P }

r1m',viso( r'm‘m,vi sp

2By irhin: 2i B ir Do 2B i e
{(@+ 1y g€ P A+ T g € P YL Mo e g Tor2ir g€ P )

+(r + e?Poil(r

2B My 32 B
m'm,r B mm",ir + rn1'2,ir,ﬁ € ' rﬁ)e ' ]}
2B 1y i 2By i Ny
{ (1 + r.1m',ir B r'm'm,ir ,Be ™ )(1 + rnm",ir B rmvz ir ,Be " )
2B ir 2B ir P\ 421 B, irhm
+(Nimir g T Tjr g€ P Y omtic g + Fat2jr g€ B )e P }

um' m'
E"and E (by reflection and tr ansmission) sour ces

P, (0") = XaupElisa E%rp
ap

21 B vidm: 2B yishar
{tlm,visa [(1 + rm'm,visae B )(1+ I’mm",\/iso( rm"2,\/iso(e P )

2By vishin 2B, vish ) @2 B rnsis
x +€ ' _ )(rmn”visa + rm‘z,visae " m)e ]}
{ (l + rl r eZIBm“wshm' )(l +r r e2|pm“,\nshm“)

m'visp  m'myisp mm"yvisg i’ 2visp

+(rm'mvisa

21B sy 2iB s y 21 Bm, vishm
+(rm'm,visa + rlm,\/isare P )(rmm' visg + rn1'2,visae P " )e o }
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2i B ir P 2B ir o
{timjrp [+ Timir g € s YA+ T i p o ir g€ P ")
+ (r + eZi Bm“u hm‘ )(r B +r... ez iBm",\rhm" )eZiBmuhm ]}

m'mjr B mm"ir B ni'2ir B

{(1+ roePmt )4y o @)

Im'ir 8 'm'mjr B mm"ir B "m"2ir B

(3.20)

2iBich 2i Bm",irhnf') e2i Bm,\rhm}

+(rm'm,ir,B + r1m',ir,Be " )(rmm ir + rm"2,ir,Be
m''/2 2
E" (by reflection and tr ansmission) and E~ sour ces

Pa* (hm + hm + hm'+) = Z X ag Eovisa Eoir,B
ap

i (B rais N+ By s Boyis i)
1:1m wso(tmmwsa tmm wsc(tmz Vispt €

2B vis N
€ )(1 + rrrm”,viso( rm‘z,visa
21B i

2 il
{ (1 1m vispt mmwsq € ‘ )

2B mrish

21 B, vishm
)(rmm',visq + rn1'2,visue i }

+(rm'm,visq + rlm,\/isore " )e

B i P B+ B D)
tlm,ir,[3tmm,ir,[3tm'n',ir,|3tn1'2,ir,[3e " "t

{(1+ roePmt )4y o @)

Im'ir 8 'm'mjr B mm"ir B "m"2ir B

(3.21)

2iBich 2i Bm",irhnf') e2i Bm,\rhm}

+(rm'm,ir,B + r1m',ir,Be " )(rmm ir + rm"2,ir,Be

m'/2 m
E" (by reflection and transmission) and E sour ces

Pa* (hm + hm + hm-_) = z Xaap Eovisa Eoir,B
ap

1+

tlm Vispl tmm\nsa mni' vlsa ( m "2, Vispl

X 2B P 2B i
{ (l * 1m Vispt rm "myvispt € )(l + rmm",viso( rm‘ 2visp € ' )
21B sy

)ei (B vishe* B i * B vishn )

e2 Brryishir )eZi B, \Ashm}

+(rm'm,visa + rlm,\/isare )(rmm' visg + rn1'2,viscx

FB o ie P+ B i B e )
t1m|r[3tmm|rBtmm |rB(1+ rrr12|rB)e " "

EZIBm.\r ' )(1 +r . r eZiBm",\rhm")

mm*jr B m"2jr §

3.22
{(1 1m|rﬁ mmer ( )

2iBmich
+(rm'm,ir B + rlm',ir ,Be

It 2i B, irhry 421 B, irhim
Yot i g + Tovir g € B ")e P }

m'/m m
E" and E™ (by reflection and tr ansmission) sour ces

Pa* (hm'_) = Z Xaap Eovisu Eoirp
ap

B vis Pt 21B s
{tl nmyvisp e|[3 (1 + rm'm,viso( )[(1 + rmm",visor rm' 2vispt € Por )
2B b ) Bl
+(rn1'n v|_g rm"z’\/iwe )e ]}

2iBm\vwshm' )(1 +r_ .. r

mm"yvispt i’ 2visp
21B i

2B iy
{ (1 1m Visp mmwsq € ' )

2iBmish

21 B, vishm
)(rmm',visq + rrr1'2,visae 1Bn }

+(rm'm,visq + rlm,visc(e " )e
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i B ir Py
{ tlm',ir,B €

+(r

m'mjr B

21 Bt ie N
@+ lmir g e+ Fomeje g V2 jr g€ B )

2B, b, 2B i ) @2 B!
+ 2P m)(rmm"’ir’[3 + Morair € B N )e B oie 1} (3.23)
- L r 2P YL+T r GZ'B"’""h"") .

m'ir g m'm,jr B mm"ir B "m"2ir B

b 2B ey 2B
Y onije p + Tovzie g € o ")e o }

X

2iBrir
+(rm'm,ir B + r1m',ir ,Be
E" (by reflection and tr ansmission) and E~ sour ces

P (M) = > Xeap E v E'ra
ap

B vishny 21B vis e
{tl myisq eIB (1 + rm'm,viso( )[(1 + I"mm",\/iso( rm' 2yvisp € Pl )
+(r
X
{@+

+ r e2l Bﬂf" \/\J]m“ )eZI Bm,vlshm ] }

mm" vispt m"2 vispl
2B ol o
€ )(1 + rn‘lm",visp( rrﬁ‘ 2vispt € )

2iBm vis

r1m',viso( rm‘mvisnr

eZ Bryishir )eZi B, wshm}

-
+(rm'm,vis4;x + r1n1,\/isore )(rmrﬂ' visg + rl’Ti'Z,ViSCX

i B ir Py
{ tlm',ir,B €

+(rm'mir[3
x ir |
{a+

2iBun, e
@+ T e g I+ Ty p Vet g€ L)
2B e N 21BNy N 2B
+ P "VComir g + Tovoie g€ Prrir ) @2 Brmifin ]}

: . 3.24
e2||3ym._”hm. )(1 +r r eZ| Bm',whm') ( )

mm"ir B "m"2ir B

r1m',ir B rm'm,ir B

2iBowic
+(rm'm,ir B + r1m',ir ,Be

b 2B ey 21
Y onije p + Tovzie g © o ")e o }

m'/m m
E" and E™ (by reflection and tr ansmission) sour ces

Py (™) =Y Xoap Eiss E% 8
ap

B 1 s 2B, wid e
€ [(1+ rm*ﬂ',visa rm‘2,visc(e " )+ (rnm",viso( + rm‘2,visc(

2B el 2B
{ (1 + I’1m',visot I’m'mviscx € )(1 + rmm",\/i:sn;x rm' 2visp € m)

t1m',\/is@( tm'm,visor

e2i B vid o )e2 B mvishm ]
X

2iBm ishm

] 2B rryishiny 421 B, vidim
+(rm'm,visor + r1n1,visue )(rmm',visor + rrr1'2,\/iso(e P )e Hn i }

1B 208, 2B Mo ) 02 B
t1m',ir,[3 tm'm,ir,Be " [(1+ rm'n',ir,|3 rm'2,ir,[3e )+ (rmm",ir,[} + rm‘z,ir,[}e " )e K ]

2B oy 2B ey (3.25)
{1+ D g Fotmir g€ )AL+ Mo ir g Tr2ir g€ )

21Butie P 2iB e \ 21 By
+(rm'mir,[3 + r1m',ir,Be s )(rn‘m”,ir,[?s + rn1'2,ir,[3e P )e P }

E" (by reflection and tr ansmission) and E~ sour ces

Pa* (hm'+) = Z X aap Eovisu Eoir,p
ap

B vt s 2B e 2B idr ) @2 B
€ [(l+ rmm‘,viso( rn1‘2,vis,ue " )+ (rnm",visa + rn1‘2,vis,ue " )e ]

2B vy iely 2B o
{(1+r1m.vw.sarm.mviwe' st )L+ g Prmis'ir)
2iBys

+ (rm'm,visa + I"1m,viso( e

wisy Lrimu
X tlm,wsc( m'm,visgl

rm' 2vispt

oy 2B rvishiny 21 B, vidim
)(rmm',visa + I"r‘r1'2,\/isp(e P )e P }

mm" visp
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1B 208, 2B 1Mo ) 02 B
e [(1+ rm'n',ir,|3 rm'2,ir,[3e )+ (rmm",ir,[} + rm‘z,ir,[}e " )e i ]

2B e 2B e
€ )(1+ I’mm",ir,B rrr1'2,ir,Be " )

x t1m',ir,[3 tm'm,ir B
{@+r

(3.26)

mr B rrﬁm,ir,B

2i By ir o 2i m‘\irhm“ 2i irhm
+(rm'mir,[3 + r1m',ir,[3 € s )(rn‘m”,ir,[?s + rn1'2,ir,[3e P )e P }

m/m m

E" and E’ (by reflection and tr ansmission) sour ces
Pa* (hm + hm'_) = z Xaup Eovisa Eoir,B
aF
tlmvisq msisa ei(Bm',viJ]m'+Bm,vishm) (1 + rmumsq )(1+ rm"2 e e2i Bm“,v,shm,,)

2 ol 2B el
{ (l + r1m',viso( rm‘mviscx € )(l + rmm",viso( rm‘ 2visp € )
21B sy

Ny
)(rmm' visg + rn1'2,viscx

X

2B mrishm y 121 B, vishm
+(rm'm,visa + rlm,\/isare e ° " )e 1P }

BB (L4 oy )+ i g€ ™)

EZiBm.\rhm' )(1 +r r e2i Bm",\rhm")

mm*jr B m"2jr §

tlm,ir B t m'mjr B
{@+

(3.27)
r.1m',ir B r'm'm,ir B

2iBmir 2 Bm-,nhm-) e2i Bm,\rhm}

o
+(Novmir g + Mmjr g€ Yot i g + Tovir g €

E" (by reflection and tr ansmission) and E~ sour ces

Pa:k (hm + hm'_) = z Xaap Eovisa Eoir,[;
ap

t1m,visor m'm,yvisgt ei(pm:WJ]mlJermhm) (1 + rnm",visa )(1+ rm"2 Vispt GZi Bmhmhm")

I 2B
{ (1 + r1m',viso( rm‘mvisnr € )(1 + rn‘lm",visp( rrﬁ‘ 2vispt € )
2iBm vis

X

eZ Bryishir )eZi B, wshm}

-
+(rm'm,vis4;x + r1n1,\/isore )(rmrﬂ' visg + rl’Ti'Z,ViSCX

BN B i) 218
tlfﬂ,ir,Btm‘mir.B»e (1+ rmm",ir,B )(1 + rm'2,ir,Be " )

{@+r,, or €+ or el

m'jr B m'mjr B mm*jr B m"2jr

(3.28)

2iB i 2i Bm“,nhm“) e2i Bm,\rhm}

Bt
+(Novmir g + Mmjr g€ Y ontie p + Novzie g €

m/m m

E" and E™ (by reflection and tr ansmission) sour ces
Pa*k (hm + hm'+) = Z X acp Eoviso( Eoir,[s
ap
& BB (1 4 1

m'2yisa

i)

2B ishor
T].m'vﬁp( t mmvispt tmm",viso( e )

x 2iB . ihs
{(1 + rlm',vis(;( r'm‘mviso( € IBWMS " )(1 +r
21B sl

mm" vispt rm' 2visp

Py 2B tish \ 721 B, vishm
+(rm'm,visq + rlm,visc(e )(rmm',visq + rrr1'2,visae ® )e 1B }

(B ie Moy B i) 2B e
tmm‘,ir,Be @+ Vo 2ir g€ )

2B YA+ r & an,‘,hm,,)

mm"ir " m"2ir B

% tlm',ir,B t m'mjir
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(3.29)
I"1m',ir B rm'm,ir B

2iBmr 2 Bm':irhm") e2i Bm,uhm}

ot
+(rm'm,ir,[3 + r1m',ir,Be )(rrrm ir B + rm”2,ir,[3e
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E" (by reflection and tr ansmission) and E~ sour ces
Pa* (hm + hm'+) = Z XaaB Eovisa Eoirp
ap
i(Br\‘lvishm"'l‘?'m'.vishm')(l_‘_ r

m"2yisga

e2 B m‘:wshm” )

2B P
tlm'viso(trﬁm,\/i:y;x tmm"viscx € )

2iB ¢ ihy
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x
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mnt'ir B m'2jr B
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mm*jr B m"2ir §

o
Yot i g + Tovir g €

(3.30)

r.1m',ir B r'm'm,ir B

2iBmir
+(rm'm,ir B + rlm',ir ,Be

2 Bm-,nhm-) e2i Bm,\rhm}

m z

E" and E™ (by reflection and tr ansmission) sour ces
P, (Z) = XaapEisa E%s
ap

_ tlr11v§p(
eZIBm“vwshm' )(1 +r

21B sy
)(I" mnt' vispt + rm'2,vis;:[

tlm',ir B

(@+r,, or €+ o el

m'jr B m'mjr B mm*jr B m"2jr

r e2 B m‘:wshm” )

X
{(1 + r.1m',viso( rm‘mviso( mm"yispt ' 2visp
2B mrishir | 421 Bm, vishm
+(rm'm,viscx + rl mvisp € € )e }

X

2iB i 2i Bm“,nhm“) e2i Bm,\rhm}

Bt
+(Novmir g + Mmjr g€ Y ontie p + Novzie g €

2i h. 2B wish Y\ 20 h
X{ [(1+ rmm",vis;:[ r'n1'2,vis,o( € P m) + IFm'm,vis,o( (rmm' vispt + rm'2,vis;:[e Pl )e s m]
x exp[izl(km',vis COSG m,vis(1+ tanem',S: tanem‘,vis)]
2i h.. 2i h . \A2i
+[ rm'm,visor (1+ r'mm",visa Iﬁm"2,visor S P ) + (rrmf visp + rm"2,viso( e P s )e IB"MJ]W]
X exp[izl(km',vis cos6 m,\/is(_l +tanf mSF tanem',vis)]}

21 B i P 2iB e \ w2 BrvirFin
X{ [(1+ r'rr‘m",ir,B rm"2,ir,{3e P ) + I"m'm,ir,[f» (rmm",ir,B + I"n1'2,ir,[3»e PP )e P ]
X exp[izl(km',ir Cosem',ir (1 + tanemS: tanem',ir)]

28 h 28, h \.2iB_h
H Mvmir g @F ot e g Tt 2ir 5 € P ™)+ (Conir g+ Tot2jr p€ Bl )e B "]

x expliz (Kyjr COSBpyr (-1+ tanB o tand )]} (3.31)

E" (by reflection and tr ansmission) and E~ sour ces
P, (z) = XaapE%isa E%s
ap

i ti mi visp i
ez B m“v\shm' )(1 +r r ez B vis Py )

mm"visg ' 2visp

X
{ (1 + r1m',viso( rm'mvi:y;x
21t vis e2 B rryishor ) e2i B, v\shm}

+(rm'm,\/isa + r1n1,\/isore ‘)(rmm',visa + rn1'2,viso(
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tlm',ir B

eZiBm',\rhm')(1+r T ezian,‘,hm,,)

mm"ir " m"2ir B

@

Im'ir B mmer

2iBmich 2 Bm':irhm") e2i Bm,uhm}

+(rm'm,ir,[3 + r1m',ir,Be " )(rrrm ir B + rm”2,ir,[3 €

2iB .h 2iB i h .2 h
X{ [(1+ rrr‘m",viso( rm'z,visore IBWS m) + I’m'm,visor (rmm',visa + rrT1'2,\/iso(e IBNS " )e IB”MS m]
X exp[izl(km‘,vis cos6 m,vis(l_ tand mSF tanem‘,vis)]

2iB _...h . 2i h .\ 20
+[ rm'm,viscx (1+ rrnm",vi'so( rm"2,visc1 € Pl ) + (rn‘m‘ vispt + rm"2,viso( € Pl )e 'B,,MJL“]
X exp[izl(km',vis cos6 m,vis(_l _tanem',S: tanem‘,vis)]}

21 B, P 21Buiicher \ 421 Bryirm
X{ [(1 + rmm",ir,B rm"2,ir B € P ) + rm'm,ir,[3 (rmm“,ir,p + rrT1'2,ir,[3e P " )e P ]

X eXp[izl(K’n',ir COSGm',ir (l _tane mSF tanemir )]
+[ rm'm,ir,[3 (1+ rmm',ir,B rn1'2,ir,|3ye Buhr ) + (rrrm ir B + rm 2ir |3ye2Iﬁm‘r " )eZIerhm]
X eXp[izl(km‘,ir COsem',ir (_1_ tanem's: tanem',ir)]} (332)

m m'/m z
E" and E (by reflection and tr ansmission) sour ces

Pa* (hm + Zz) = z X aap Eovisu Eoir,[3
ap

tl ei Bm‘,v\shm‘
myisg m ‘myvisgt

2By s
€ )(1 + r.m*n“,visa rm‘2,visc(
21B sy

I
{ (1 1m Visp mmwsq € )
2iBryish
+(rm'm,viscx + rl mvisp € P

) o2 B, vishm
)(rmm' Nispt + rm'2,vis;:[e )e P }

iBm‘,irhm'
t1m',ir B tm'm,ir ,Be

2B e 6.
{(1 A mm.rge'B"'"'m)(l‘H o e

mm"jr B m"2ijr §

2iBmich 2 er:.rhm-) e2i Bm,\rhm}

+(rm'm,ir,B + I"lm',ir,Be " )(rrrm',ir,B + r'm"2,ir,B» €

X{ (1+ rmm' Visp r'rr1'2 Visp eZi Bmqu1mu) exp[iZZ(km,vis Cosem,vis (1 + tane mS- tanem,vis)]
+(rmm",viscx + rrr1'2,\/is4;>r eleWShm)ezBWShm exp[i22 (kmvis Cosem,\/is(_1+ tanem,SF tanem,\/is)]}

2iBmich

X{ (1+ rmm' ir B I"rr1'2,ir,[5e m") exp[izz (km,ir Cosem,ir (1+ tanemS: tane mjir )]

+(rmm",ir,B + Iﬁn1'2,ir,[fs eZIBm e )e2il3m-,hm exp[izz(km,ir Cosem,ir (_1 + tanem,&!: tanem,ir)]} (333)

E" (by reflection and tr ansmission) and E™ sour ces

P, (h, +2,)= z X aop Eisa E%r p
ap

B vl
t1n1viso( tm'm,viso( €

2B il 2B i
€ )(l + rmm",viso( rm‘ 2visp € )
21B sy

{ (l 1m Vispl mmwsc(

e2 Brryishir )eZi B, \Ashm}

+(rm'm,visa + rlm,\/isare )(rmm' visg + rn1'2,viscx
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t1m',ir B tm'm,ir ,Be "

e B 2B ho
{ @+ g i g€ Pl YL+ r g Fmirftm)

mm"ir B "m"2ir B

2iBurir

- 21 Burs ety 521 B e
+(rm'm,ir,B + r1m',ir,Be )(rmm‘,ir,[} + rm"2,ir,Be o m)e o }

X{ (1+ rmn1‘ vispl rm'z Vispt eZi Bm”wShm”) exp[izz(km,vis COSGm,vis (1 _tanemS: tane m,vis)]
i h i h .
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+(rmm",ir,[3 + rn1'2,ir,[3 GZiBmv‘,hm )eZierhm exp[izz(km,ir COsem,ir (_1 _tanem,SF tane mjr )]} (334)
m" m/m" Z

E" and E™ (by reflection and tr ansmission) sour ces
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ap
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E" (by reflection and tr ansmission) and E~ sour ces
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