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Part 5: Optical properties of materials

k== =202k (5.1)
C Co

E, = Eyexp[i (nkoz — wt)] (5.2)

E(A) — EAei(mkoz—wt)’ E(B) — EBei(nlkoz—wt)7 E(C) — Eoei(ngkoz—wt)
H(A) — Fé_Aei(nlkoszt)’ H(B) — _@ei(nlkoszt)’ H(C) — %ei(nzkoszt)

1 8 2 (5.3)
E,s+ Eg = Ec and %_%:% (5.4)
reflected g—j = gz _T_ gi (5.5)
transmitted g—j = 222—12—221 (5.6)
reflected g—j = gz _T_ 2 = Zi _T_ Zz (5.7)
transmitted g—j = foQZI = nlz—tan (5.8)
E(A) = Ejexpli(nikod — wt)] (5.9)

E(B) = Eg expli(nikob — wt)] (5.10)

E(C) = E¢ expli(ngkol — wt)] (5.11)

@ = cos 0,7 + sin 0,y (5.12)

b = — cos 0,2 + sin O] (5.13)

¢ = cos 0.7 + sin 6.y (5.14)
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5. Optical properties of materials

i (nikosin@,y — wt) =i (nikosin 6y — wt)

= 1 (noko sin 6.y — wt) (5.15)
ny sinf, = n; sin @, and so 6, =10, (5.16)
nysinf, = nysind, and so  sinf, = m sind, (5.17)
N2
Eg(xr) FEgp(y) sin26.— sin20 oflected (5.18)
— — = I .
Ea(xr) FEaly) sin26.+ sin26
Ec(x)  Ec(y) 4 8in 0, cos ,
= = t tted 5.19
Ex(x)  FEa(y) sin20,.+ sin26 FASTIITLe (5.19)
i — N 2n;
iy = r " and tij = n (520)
n; + n; n; + n;
Ny —Ng Ny — N3
— = = 5.21
"2 ny + N9 "2 no + n3 ( )
¢ = 2Lnsko (5.22)
2Ln2k‘0 =T (523)
_tm 1A A (5.24)
o 2]{'0 %) 4 4 ’ '
O1= @2, Qg1 = QP2+ 21 and  Qonio = P + 27 (5.25)
G2 =1+ T, Popg1 = Q2 + 31 and  Ponqn = P, + 4w (5.26)
"M ing > 1 (5.27)
N2
sinf, < L, with sin(90 — 6,) = cosf, = 2 siné, (5.28)
Ny ny
sin g, > —2 (5.29)

ni



Electrical and optical properties of materials JJLM, Trinity 09

sinf, < (—:)Z -1 (5.30)
n = /€l ~ /€ (5.31)
Ay = Agcost (5.32)
I} < A} = AZ cos* 0 = I cos® 0 (5.33)
A, = Agcos™ 60 (5.34)
I, = Iy cos*™ 60 (5.35)
I, ~ Iy (1 - %92)% (5.36)
I, ~ Iply (1 — nd6?) (5.37)
I, = I (1 - ¢—2> (5.38)
n



