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Part 2: Dielectric properties of materials

D=e¢FE+P

D = ¢F + xecoE = €o(1 + xe)FE = €6, E

P +1
€ = ——
EQE
Vo sinwt
I=Ip+1c= Osgw + C'Vyw cos wt
I Vo/R 1
tang = 1o _ Yo/R _

Ir CVow wCR

1 T 27 Jw ; t
W:—/ vie* V sin wt (VOSHM +CV0wcoswt) dt
T 0 27T 0 R

V2 [ 11— cos 2wt
W = w27: /0 (% + C'w sin wt cos wt) dt

2] 1
= ;/—j)q = éwVOQC’ tand = in(fC’oeT tan 0
1 1
Z = =
wC  iwe, Cy
7 _ 1 _ Re(e,)  Im(e)
~iwCy[Re(e,) +ilm(e,)]  iwCole, ]2 wCoe,|?
Coler|? Im(e,) 1 Im(e,)
= —— =—"> dh tand = =
¢ Re(e,)’ R wCole)?’ and fience: tan wCR  Rele,)
P =nakb,
Pcost
OFE, = dA
4regr?

1

(2.7)

(2.8)

(2.9)

(2.10)

(2.11)

(2.12)

(2.13)



2. Dielectric properties of materials

Es = ﬂ dE, cost (2.14)
surface
P
/ / 47:(6);2 2 sinf 60 6¢ (2.15)
0=0 J ¢p=0
™ 2
B, = / ZCOS 2827T7*2 sin 6 56 (2.16)
=0 =T€QT
T p 2 ¢
ES = / CZOS sin @ 66 (217)
6=0 €0
P [cos*0]™
b { 3 } (2.18)
0 0
P
B3, 2.1
360 ( 9)
P
Proe = B30 2.20
: * 360 ( )
-1
e (2.21)
€ +2 3€o
U
B 2.22
on = Cexp (kBT) SU ( )
0 d
"o n% (2.23)
f() pcosf Cexp <pEloc—Cose> dU
- E 0 (2.24)
Jo Cexp (%) dU
Jy peost Cexp (pEl—e) PEioesin 6 df
h (2.25)

f Cexp <’M) PEjo.sin db

-1
d
p = pdi_reply) dr (2.26)

fl_l exp(zy) dx

P—np (cothy _ é) — npL(y) (2.27)

2



Electrical and optical properties of materials JJLM, Trinity 09

np
P = Eioc
3kpT '
d? d
m (d_tf + Vd—f + ng) = qEp exp(iwt)
(iwt) = & By expit)
x = xoexpl(iwt) = — exp(iw
0P m (wg — w?) +iwy P
2
ng 1 .
P=np=mnge="L E ¢
np =ngr = — 2= o?) i o exp(iwt)
N
m (Wi — w?) + iwy
€ — 1 ng? 1

& +2  3me (W — w?) + iwy

no €—1 € —1

3¢ &+2 3
ng? 1
€ — 1= 3 5 -
mey (w5 — w?) + iwy
2 2 2
ng (wg —w?)
Re(e,) =1+ 5 02 T 33
meo (wg — w?)” + w?y
2
ng wy
Tm(e,) = m 2 _ 22 1 242
€0 (wg — w?)” + wy
2 _
Re(e,) = 1 + ng (wo _ w)
2mweo (wy — w)” +2/4
2
ng /2
Im(e,) = — 5 5
2mep (wg — w)” + 2/4
ng?
If w—0, then ¢ —1— 5
meowd

If w— 00, then ¢, —1—0

P(t) = Pyexp(—t/T)

3

(2.28)

(2.29)

(2.30)

(2.31)

(2.32)

(2.33)

(2.34)

(2.35)

(2.36)

(2.37)

(2.38)

(2.39)

(2.40)

(2.41)

(2.42)



2. Dielectric properties of materials

flw) = A /0 P expl—iwt)dt (2.43)

P(t) = Pyexp(—t/T) (2.44)

e(w) = A/OOO Pyexp (=t (iw+ 1/7)) dt (2.45)

APO

W=yt B (2.46)

e (0) = APyt + B and  €.(c0) =B (2.47)
&(w) —e(00) 1

e(0) —en(00) 1+ iwr (2.48)

Re(e, (w)) = €(00) + % (2.49)

€-(0) — €.(00)
Im(e,.(w)) = T (2.50)



