Sign Rules: Chapter 24 Chapter 23
1.0bject distance s: When the object is on the same side of the reflecting or refracting
surface as the incoming light, the object distance s is positive; otherwise, it is negative n=—, A= - The index of refraction, the speed of light and
2.Image distance s’: When the image is on the same side of the reflecting or refracting \ n wavelength in vacuum, ¢ and 2,
surface as the outgoing light, the image distance s’ is positive; otherwise, it is negative. VR . ,
3.Radius of curvature R: When the center of curvature R is on the same side as the incident — “reflected I(Sg:ec;f :)er:f?g?jr;ﬁi?:n?xg dsiaLaW, aandb
outgoing (reflected) light, the radius of curvature R is positive otherwise, it is negative. n, sin ea =n, sin Hb P
—s’ y’ m is the magnification, y’ is the height of the image, y is the height ino _ The critical angle corresponds the angle at
M=——=-"" of the object and s’ and s are the distances between the mirror or S Veritical = 1. Which total internal reflection occurs
S Y lens and the image and object respectively. a
_ 2 i i ; inci i
l + l = l The paraxial approximation where f is the focal length of the mirror and I =1cos” ¢ T:ié?;firz‘zzy;:‘;‘;;?: golarlzer for incident light that
' - b . g _
S S f f=R/2 the radius of curvature of the mirror divided by 2. I = |0/2 The intensity through polarizer for incident unpolarized light
M My _My—Ny —_— P
S S' R The paraxial approximation and magnification relation (a) Principal rays for concave mirror (b) Principal rays hwr\um\\immol .
, , when incident and outgoing rays are in media with Q ¢ o Y
M= Y _ NS different indices of refraction n, and n, outgoing ray oy i o
= = —_— 2 }\.
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The paraxial approximation for a : '\
complex lens with index of refraction Al ‘\

n and radii of curvature R; and R,.

(b) Diverging lens Y , :
reciably (@) Iﬁ N
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Chapter 26

. r—r=mi const. interference (constracive el
f, ~f = path difference 1 - e
r,—r = (m +3)/1 dest. interference L ohect Thin films
¥ 4 <92
Double slit 521 dsin@ Screen a=n < (@) Interference between rays reflected from the
dsind=mA a7 < o surfaces of a thin film
- 2>
mi const. 5 <% Light reflected from the upper and lower
ymzR_ 0> e siirfaces of the film comes together in the eve at
d 1> <7 P and undergoes inlerference
= 3
: _ 1 >
dSlne—(m'FE)ﬂf <512 "';lllll' col WS Ierfeérse cConstruct -.:_'|'. £l 1wd others
3> b . . 3
(m+i)/1 dest. In real , the distance R to the - «-m destructively, creating -y
ym _ R 2 screen is y much greater thar 4_; <-92 (he color bands we see -“‘._.!p
d the distance d between the slits : | s )

d is the separation btw the slits and applies when d is of similar size as
the wavelength A.

Diffraction from a Single slit

. a . ; F
- Path difference = —sin 6 Film Indexn ¢
]
1= 0.00831, ) 2 ) d
m=3 Dark fringe (destructive)
1= 001651, A ' :
m=2 a mi For thin films the path 2t=mA"  constructive
= 0.0472 1, Zsinf =—= (m:+1 + ) diff . Th _ N .
e 5 5 1,42 ifference is 2t. The 2t=(m+4)2"  destructive
‘ mi conditions for constructive 2 - A
y. =R o (m==£1,42...) or destructive interference wit 'y

For thin films there is a phase shift (p.s.) of 72 X’
when light reflects from a surface if the incident ray
is in media of lower n, than refracted ray n,. No p.s.
occurs if the convers ie., n, > n, . An odd number of

a is the width of the single slit
which is much larger than
the wavelength of light

Twa slits produce one minimum between

SincoRt e p.s. will have the effect of swapping the constructive
. Multiple slit diffraction: destructive interference criteria for the path
0 .
The multiple slit problem the difference.

conditions found in the double slit

exist similarly. The main Circular Aperture and reso|ving power

difference is that the maxima 1 the angle etween e e o

. . . . the pattern and the first minimum.
(bright) band get narrower while The first dark ring is : ;
AN V A N V ST W the dark bands get small bright 1 4 oy
m= 1 m =10 m=1 : H ] sin@ =1.22—
) regions as shown in figure to the 1=1.

(a) Two slits D

left.
Eight slits produce larger, narrower maxima in The minimum Separation Of two
the same locations, separated by seven minima. Path difference = d sin@ ObjeCt (Rayleigh’s Criterion)

in@= =0,+1,+ A
dsinfd=mi, (m=0%1+2..) 6, -1.2%
dsin@=(m+1)2, (m=0x1+2..) D
X-ray Diffraction The Bragg conditions are (where the bright spots lie)
1.0,= 0
m= —1 m =0 m=1 g 2.2d Sin@a =mA
(b) Eight slits Incident plane waves : Interference from adjacent atoms in a Interference from atoms i jacent
row is constructive when the path rows is constructive when the path
With sixteen slits, the maxima are still taller and lengths a cos 0, and a cos ¢ are equal. difference 2d sin () is an integral
narrower, with more intervening minima. number of wavelengths.
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(a) Scattering of waves from a rectangular array (b) Scattering from adjacent atoms in row (¢) Scattering from atoms in adjacent rows

Tm=-1 m=0 m=1

(c) Sixteen slits



