


Chapter 17:  Wave Optics



17.1:  What is Light?  Several different ways of viewing light, depending on context.

       

	  Ray Model. (Ch, 18).  Wavelength << size of objects, e.g. light through a window.



	 Wave Model (Ch. 17) Wavelength ~ size of objects, e.g. sound through a window, or light 
through a very narrow slit.



	 Photon Model (Ch. 28) Quantum realm



The wave model is relevant when wavelength of wave is roughly the same size as any obstacles or 
apertures.  That is the subject of this chapter.












































































In vacuum
s town in amedium more in section 17 4

 







17.2 The Interference of Light



    Double-slit interference



    


























































































Just as with our two speakersproblems two

lightsources can interfere
Require D same wavelength or frequency

2 coherent sources usually getby
splitting the originalsource in two7

e g laser strike 2 slits what do you see
on the screens y

r
r a

Hff
n

Id o

D L
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beam
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You don't just see 2 spots you see a

series of bright and dark spots

Constructive interference s r m X
Destructive interference b re Cmt't










































































































How to calculate or

eg X 632 8 nm 632.8 15 mm RedHelle laser

d 0.1mm

L 2.000m

Way 1 Brute force Consider a point Y
Ontheseneh

2 000 mm

I o

R Nittydt
12 Nitlytdlat
Then you willget constructive interference
a brightspot when Sr ra r ma
l G lookat y 12 656300 mm

r I 2000 0397290 mm

2 2000 040361g mm

why all thedigits
The Sr is so tiny

s r 0006328 mm 632 8mm

Since Sr 17 this will be abrightspot
Look for a better way to get ar

Way
21
Geometry

y

I










































































































L h

To an excellentapproximation
in dsino where

sina.ge yY
L2ty2

Sofor our numbersabove

y 12.6536mm L 2,000mm
D tan LIL 0.362570

Dree Isin O Lo 1mm Sin 0362570

Sr O 0006328mm 632 8mW

Maxima brightspots dsino m2
Minima darkspots dsino Cmt b I

e g L 2.000M 2,000mW
2 632 8mm 632.8 10 6mm
D O 1mm

where arethe brightspots
M O Center Sra O

m I sa Isin g 12
Sino IA d 0.006328

Sin IMD 0.362570

an 0 Yik
Y L tan 0 12.6563 mW
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m 2 d sin 02 27

sin 02 27 d
02 0.725155

Ya h tan 02 25 314mm

where are the darkspots

m.to
dsino mt la
Isin 0 427
sin 00 2 d Oo sin Yad

Yo L tan Go 6 328mm

m I ds.no I lato
O sin EY

y Lt an O 18.985mm
back topicture

One last simplification Iftheanglesaresmal
then

Sino offs ME tano
so

Bright spots dsino ma become

dZz m7 Lm m

Darkspots you mtt LI
Qualitative observations

1 Larger d smaller y
smaller d larger y
demo Mathematica example Chi two slit



Use more than 2 slits each a distance d apart
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when I sin o m each successive pair
of slits reinforces to give constructive
interference The brightspots get sharper
Still true Brightspots dsino m 7

Diffraction gratings large of slits Usually
give Id e.g soggy d storm 0.002mm

Small d largeangles Don't use small
angle approximation
Maximin angle is 900
Different A's different
angles for same m i.e spreads
out colors

17.3 The diffraction grating



See examples. 



Next: single slit diffraction


