" Lecture 5: Wed, 16 Jan 2008
Reading quizies: no talking, no lookimg in your books/motes |

Ql @Fallse Students need to know the matena,l in section 0.2
on complex numbem's by heart.

Q2. Complete “Euler’s formula”. ¢®=... Cas® 41570

Q3. In “Colton’s Complex Number Smnmary”, four ways of
Wntmg a given complex number are mentioned. Name three of
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Complex numbers: a summaxry by Dr. Colton .« g 9) ‘

°* x+ iy_can be written in-rectangular or polar form Cx:f'
 © use rectangular for adding/subtracting ! T o
o use polar form for multiplying/dividing S
e Euler’s equation: ¢’ = cos @+ isin
e polar form (4, 6) & complex exponential ¢
e Example: 3 + 4i:
= (3, 4) in rectangular form, Vg it
- zs, 5;.13") in pillllar form, and £ ,f (315°/

= 5¢"%"" complex exp. form (53.13° = 0.9273 rad)
. mu]ltiply: 4167 x 46" = 4, 4,67 P = (4,4, 6+6)
o divide: 46" + 4,'® = (AlM?),ei(m'w) =(4/dy 6-6)
e phasor form: 426 (just like polar form, for now)
0 “4”="*“at an angle of”
o Example: (3 +4i) x (5 +121)
= 5/53.13° x 13.£67.38°
- 654120.51"



~In[1]:=Plot[5 Cos[3 x] + 4 Sin[3 x],{x,0,5}]
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- ' | 3 Ve
Driven/Damped Harmonic Oscillator — Lor odel

. | ' ey
qE, cos(—ax) — koc — ymx = mi |

i+;x’+£x=ﬂcos(—ax) _, Let mo=JZ
L gL S | i m
gk,

TR : . il
Xt+pto, x="""cos(-ax)|  equation of motion

Guess X=X, COS(—W +¢) as solution

- Complex numbers* xoe""" (¢ lumped in w1t.h xo )
Derivatives: X =(—i@)%,e'™™
¥ (o) R
Plug into boxed equation:

. B : E : _
(—iw)zfogyé + y(—iw)%,e +a)0 xoe}’é) il ] }’{ |

- e g
Dlwde by . factor out xo | xo(— o’ +7(-io) +_a:02)=qm_.°' |

o 1
%, =20 g The answer!!

m @, -0 -ioy |
. e SR 1 : -i(wt_)] |
X = —€
Or more specifically, * == o Lo ity 7
| . (st + %)
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Convert to polar form to get phase & amplitude
(need real + nnaglnary)

Real parmf :fo = qm

s _9E, oy
| aginary part m (moz—a)zjz-i-.(wy)z

Need to convert to polar form: Vv Re’+ Im’ £6

gk, 1

m J(moz _wz)z +(W)2|' :

. (Im ) = 8 I
a_ml(ke)=tanl( 3 ]
a)o —&)

= Alittle algebra: [VRe’+ Im” =

(or pOSSIbIly ', if in IT or ITI quadrant) )
| Net c-"\d' comman
Final answer- N\..WGJ\ (178 ﬂ”a shhefor
0 m- 3 ¥vis PQ‘ <

x(t) 1\ cos| — ot (@
J —® )2 3 (a)y)
s K% Tifin 11 or III\uaﬂf/ t)
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_ Lecture 6: Fri, 18 Jan 2008

- Reading quiﬁziés: no talking, no looking in yo;ur book?s/notes e

Ko e/false: the magnetic field can be 1gnored in most optlcs ‘
‘problems. i -

Q2 The electric susceptibility ¥ bears which reﬂamm to the
electric field and polarization: I

b. g=£o(1+x)E €r s ) *X
c. P=gkE/y

d. P=gEANl+y)

\JQ_;S. In a material with electrons that have diﬁerent transition
frequencies, the sh'ength of each transition’s contribution to the

ﬁpucal properties is called the il strength.
) oscillator R
b. mixed
c. frequency
d

transition
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“Normal Dispersion” for transparent materials

From Hecht, pg 72
0.7 \ \ o Dense flint glass
="
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E1.6 -
2 Light flint glass
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w
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£ Crystal quartz
| ‘.5 g — iVt W §
ilicate glas
1.4 |
o 200 1000

 Wavelength 2 (nm)

F!gure 3.40 The wavelength dependence of the index of refrachon for
various materials.




