Announcements 4/20/10

PS12 will be posted later today or tomorrow morning, due next
Tuesday. One more PS after that due Tuesday May 4.

Reading for rest of semester:

Today: 32.1-32.2

Thursday: 32.3-5

Tuesday 4/27: 32.6

To review wave mathematics/terms: Wolfson 14.1, 14.2

Still grading exams, hope to finish by the end of Friday; as last
time will send an email when they are ready and have them
outside my office door for pickup.



Key ideas from last time

Sinusoidal plane waves = building blocks of all EM waves
E < EPgu‘/\(kx—wt> j\‘_
'g = BP S U:x—- w*:) ke

Relationship between E and B comes from mutual induction:
« E x B points in direction of travel
£, =ck,
» F and B are in phase

Speed of waves is constant: ¢ = fA so f=c¢/A
Polarization is the direction of E
« conducting wires absorb E along the wires
» basis of polarizing filters
(NOTE “direction of polarization” = direction that gets through)

Energy, power, and intensity in waves:
» energy stored in fields is carried along as waves travel
« rate of energy flow per area = intensity (bn'skAness)
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time-average intensity S = EC'SOE 2P

P area



_Tlms suggests we canm havre an EYVI wewve wnth ary
amioumt of eneigy e weant

]cm ot is wot Hie case | Find fhat wo i ben
heowo wWasek we.-l'na_ +o Wmalke Hre wave, e is

o minimum  amoownt of gy

Also: .‘)C we loeok ot Lhew atoms aund wmolecuwles
cbserb Liglt, we find thot ey mmly abserb
crtain frequomoes  of Light apart from b

(or tolont?)
intense +he h‘awf is

Ofaer pidlunt : lbglt s meterplotmper 86k o stheam
of "li?’,d' parhides”  called pleteuns, eace of
ot 13 its swn wave, but whidh has & pabadan
ANy~ T for a phofon to be
E=hf =

whsorbed | s vy mosk
wmetol ahansibpn o atoef

[kaawfmﬁmtas*wk m%{“"av""oﬁom{"o neatede
. See O'F‘M(xulaa. wtucb}

. This fS“W\Ma Hee J[‘ o~ AN of ll\ge\!!' debecnmnes itz
olw;f:bjp ~ prpesbtest Xovmgs amd ¥ rage have hgbon-
mopdnpusen  pRleton  ptegy =7 T ToMZdg radiaon”

~ USEd i Clegeemtlanpy Plc olemage +ae tome? 0o
W\w_\ we oy see uisible Uglut: pletorecephns
_ absovb ‘tﬁtos{ Uoouﬁo\l/v\gﬂr\ ~ 700 viua o ~HO00 v
t""‘}“)‘ - (mrl +o an)
(£R)= W l/\‘a'&m W% - UV Y——w‘ow)’-. Lawn o(ﬁvw\.a_gf btowe leandey —
owr euye e ctptovs dlon - Wk o
%Ww be ¢xroted ! S pleprecries

o{?m‘{l:’ww



fonchi

®

W mohiom of obuw\geﬁw¢ ssullates o acceleralts cam
7 Pwdvcé o wores )
Q\Vvup\bsfc,wgg agdllw"‘n@ﬁ dipole

thmk olbout et E of arc d,q;olc Leoks l\f—&
gz Must considen Lo E of acw(,ua,tm@ Vlu»aw
Hoved mwuﬁ/& space
fuee pvmuy)&s ‘_
() Feld tines of moving chumge always pownt d»*rwﬂ\j
Q +g/(/a.m MWM—E? At van (+ ,
(2) Field patiean travels Vld'tﬂtuj ouwt@ ¢ ‘
(sfahmowg chomge: feld lnes spresd ok
Wd«w—gx@o) | pmwmga”
(3) As Manges wnove, fredd les foitien vt Aot

S conhroous — Cant ek armw,?\*
fed Ly

| quaw Maror fiog — walk H

pmo\uce om oscillab d««polf; With a c,wpa,od'zv‘

w,w\ﬂ bu ofcllah cuvvent
’was cut HNGJ a&c}‘\vox\ Wyé; Sﬂ\ﬁ oSt Mq
A 0SC dAYMm an owx#&nnc\ 4

j pu+ osc\l(wh\uj covrent ’(M W+ —» (DS(/{HC«A‘\?}(’

Pa_uow\ 0 C/\A,az\f

O Busically a capavtor—bot extend plakes vp £ down
.l instead o-( M,M _

Sze =7 N of VﬁgvH"ﬂj W aAreS

I\CJMWWWQW omd anteume. T ttaclud o

i IR, W M,www‘r That psallattse @ £

U\L weme. —5 - 'T\/ signod



Fields of an oscillating dipole
Figures from Mazur, Principles and Practice of Physics, to be published by Addison-Wesley
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Figure 34.14 Electric (gray) and magnetic (red) ficld pattern
of oscillating dipole after one complete oscillation. The blue
arrows indicate the direction of propagation of the electro-
I e . X 8 (3} e .e e
? magnetic wave pulse.
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- Figure 34.12 Snapshots of the tield pattern of an oscillating
dipole at nme intervals of T/ (T is the period of osciliation).
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Interference figures (from Wolfson Ch. 32 and Mazur, Principles and Practice of Physics)

Crest meets trough: Crest meets crest:
waves cancel. waves reinforce,
- 3 (R ~
.
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A half-wavelength path difference " A full-wavelength path difference
results in destructive interference. results in constructive interference.
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Consider two slits 1lluminated with a plane
wave of visible light. g s £>

At the center of the screen opposite the two slits

1. The brightness can be maximum, minimum,
or in between depending on the distance L.

2. The brightness is a minimum for any L.

3. The brightness is a maximum for any LD




Plane waves impinge Cylindrical wavefronts
on barrier with two slits. spread from each slit.

v

— Dark —
—Bright—
“=Photo of an
—Dark— actual interference
pattern shows
—Bright— alternating bright
and dark fringes.
—Dark —
7 Bright—

Along these lines crests meet crests  Where lines of constructive

and troughs meet troughs. Thus the interference intersect the

waves interfere constructively. screen, bright fringes appear.
(a) (b)
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A double-slit experiment with green light
produces the intensity pattern shown below.

VA VA VAN

2 slit

[f the screen 1s moved closer to the slits, does
the pattern change, and if so, how?

The pattern gets brighter (peaks are higher)

1.

2. T caks are lower)
3. The peaks become closer together

4.

5.

The peaks become farther apart
The pattern does not change
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A double-slit experiment with green light

produces the intensity pattern shown below.
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If the same slits are illuminated with red light,
does the pattern change, and if so, how?

1. The pattern gets brighter (peaks are higher)
2. The pattern gets dimmer (peaks are lower)
3. The peaks become closer together

@he peaks become farther apar>
5. The pattern does not change




A double-slit experiment with UNPOLARIZED
green light produces the intensity pattern shown
below.

VA VA VAN

2 slit

If a horizontal polarizer is placed over one slit
and a vertical polarizer 1s placed over the other
slit, does the pattern change, and if so, how?

1. The pattern gets brighter (peaks are higher)
2. The pattern gets dimmer (peaks are lower)

3. The pattern does not change
@reen becomes uniformly illu@




