—_ —
——

GaussQ aw

Fab = "

@ Electr ical c harges are the so urce of the
electr ic Peld

o b=k ="ok+ P

@ For all cases considered in th iIs class, | =0

@ " I1Isa3x3t ensa notas calar (unless the
maerial Is Isotr opic)!

@ " may be afu nction of Eand H! (givingriseto
non-linear o ptics)
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GaussOL aw f or Ma.gnetism

———

V-B=0

@ There are no source of magnetic Pelds

@ No magnetic monopoles

@ Magnetic Peld I ines can only cir culate
o % = p.l!'| — Llof!'| + |\|7/|

@ #1sa3x3t ensa nat as calar (unless the
maerial Is Isotr opic)!

@ # may be a fu nction of E and H! (giving rise to
non-linear o ptics corrested



Waves and Maxwell® Equé ions

—_ —
——

@ A charged particle is a source of an el ectr ic beld

@ When that particle moves it ¢ hanges the ( spaial
digtr ibut ion of ) the el ectr ic beld

@ When the el ectr ic beld c hanges it p roduces a
circulat ing magnetic peld

o If the pa rticle accelerates this cir culat ing magnetic
Peld will c hange

@ A changing magnetic bPeld produces a cir culating
electr ic peld

@ The circulating electr ic Peld be comes the so urce of
a cir culat ing magnetic beld conanted



Phasors

————

The complex amplitu de of a sin usoidal fu nction
can be represented graphically by a p oint ( often
an arrow fr om the origint o a point) in the
complex plane

Im: Im: Im:

a(t) = cé)s! t a(t) = Séin! t a(t) = cos(E! t) + sin(! t)

A:]. AZI' A:.ée!i!/4ch1,16
corrected



Phasor Example

E;+E; = FE10€“' +Egpe“?t
| I E - | I E
) | Save ’ T Eav|g! 2
| I E N |
— Eavg | ; e|(@+ —)t + Eavg |
| " |
’ 1t 1t
# | ! |
2 o It 2 2
= 4Ej,qcos 5 + (! E)“sin
g | E1o0 + E2o SRS _QH 2. 11 arctan
2

eiwzt
E ei(cef! %)t
2
II$
ei@t
Il$ l
1t 7
emt! | o
2
| "t
tan ——
2E av g 2
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Shatcuts w ith Complex Notat ions

e ———

With a pl ane wave described in complex notat ion
by
E = IJ__:Oei(kéH" t)

dE

o _— Eoei(kéH" t)
= i"E
, dE, dE, dB, T . e
T - d—yy+ =1 kPP kR af peikar+" 1)
= ik akE

thus we can say d/ dt$ i% and 2 ik

chl, 21
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Poynt ing Vector Example

————

For el ectr ic and magnet ic belds given by

E = Epe«t*?

H — Eei!t+"
where o

o0 How 377

0

IS the Imp edance of fr ee space, what Is the
Ir radiance of the wa ve?

’ 1 *eq ™ 1 T i Eo ., E2
Swg= E! H =_Re B¥' =_Re Eoé' 2" =20
2 2 0 270

This is analogous to Pa\,g:\/ZIZZR for AC circuits

) E
Pavg = Savg 8A ! A2

ch 1, 23
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Der ivat ion of the Wave Equa ion

Starting with Faraday® law

— _*__B_B'
VXE=-%

take the cu rl of bo th si des
VxVxE = Vx(—9B/dt)
= —9(V x B)/ot

use vector calculus relationshipto get
- (o o - =\ = d(V x B
V(V-E)-(V-V)E= VxB) )

Use Ampere®law (in fr ee space where J=0) Y Xﬁ — Mf%—‘?

and GaussQaw (in fr ee space where 1 =0) V£ =0

IN an Isotr opic medium ( v2f e 92 7 J o

8t2 orrected




Der ivat ion of the Wave Equa ion

e —— B “

In an an isatr opic medium
V(V-E) - (v-9)E=-252

does not simplify a s much since
111 1 A4D1=10! doesnotimply V-E =0
but r ather
Fab =1 gE="1 aE+E& "
where"&"#0. Inth Iscaseitis u suadly easiestt o write the
wave equation as
#HE

VxVxE+u"#—t2—O

or

b1 k1 B+ u"#2E = C iz



Interf erometer Contr ol

—_ —
————

Requirements

@ Signhal b a beam w hose phase senstive t o the
length t o be contr olled

# Local Oscillator b a beam w hose phase Is
Insenst ive t o that | ength.

@ Detection of the pha se between signal and local
oscillat or

Pound-Drever-Hall method

Transmission J\
of cavity /( ) I"#

P.D.H. input ‘ \>\<
spectrum | | |

case study 1, 2
added



Mode Cleaner
.

Triangular modecleaner has a perimeter E
P=20 m, unit r el3ectivity en d mirror and )\ L it g
equadl, lossless inpu/output c ouplers. Er— E% >
Il luminated with a s teady wave of
wavelength (. The Pelds tr ansmtting (E:)
rel3ecting fr om (&) and circulating in (E¢)
the cavity a re proportional t o the input
peld (Ein) with the r elations
=1
E.=tEy, + (1 r)2e¥PE,, E =te'E, ,and E, =rE,! rte<PNE,
. | > K= ' t2gk(p! 1)
giving ¢ _ 1!“?2;@ ) E, = ;!érz'jl?p ,and E =r 1! T rogks Ein

for kp=2%n E.= E. = e¥E,, and E =0

A

l.e. It ha s 100% tr ansmssion case study 1,3

corrected



