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Chapter 14 B = 10log U where 7, = 10 12Wz
traveling wave , v m
2(x, 1) = zsin(kx — 0t + ) f=%= fog in
standing wave
z(x, 1) = zysin(kx + o) Ceos(wr + ) sin(a £ b) = sina [kosb + sinb [osa
wave equation AN = v cos(a+b) = cosa [osh F sina [kinb
0z 10z 2 :
6_2 = _20_2 W = 2?” - 2_}\7_'[‘, =2mf A = TR~ area of circle
X v ot A4 = 4TIR* area of sphere
T . 1 22 _4_.3
v = I for waves on strings [P = SHwA"v A4 = 3TR" volume of sphere
averaging over one period
Y 2 .2 1
v = /ﬁ for sound waves [¢os 00 = [Bin"60 = =
Py 2
Chapter 15 interference due to two sources_ if S1 and S2 in phase:
beat frequenC}/ sl S — _____"._ Ta__ AL = nA  max. constr. interference
fbeat - (fl f2) g -

_ I, max. destructive
: . AL = %7 * interference
Path difference at point P:

ulse frequenc
p d y AL = dsin© n=0=1%2, ..

f pulse =20 beat

Chapter 34 energy density of EM waves [ = ; 3 = %Bé
EM wave traveling in z direction, Ho
polarized in x direction: S _u momentum density
2
E_(x,1) = Eycos(kz—wt + ¢) ¢
B, (x,1) = Bycos(kz—wt +¢) radiation pressure Fo_ D80 _
(when totally absorbed) 4 c .
speed of light | 1 sm “,
——c—300><10— Intensity of sin“ 0
in vacuum Ho€o ntensity ot SO
dipole radiation R?
6

wave equation —Z Ho€o— j 2 ,

ox” ot I = I,cos™6 Malus’ Law
E=cB EMB=0 tanB, = n Brewster’s angle

( 2p% 4 B2 ) S = iﬁ' x B
Z/l —_— —
Ho E = hf  photon energy
DDD 12 SE_M R ot t
I = - = B0 = =cg,E, p= — = 5 Photon momentum
Chapter 35 EM waves. sin(a £ b) = sina [tosb * sinb [tosa
Law of reflection ADf = v = c cos(a £ b) = cosa [kosbh F 'sina [kinb
B, cident = Orefioct o om n averaging over one period

Snell’s law W=—=xv"= 21y [tos’00 = in’60 = 1

n,sin@, = n,sin6, distancomy (1
Total internal reflection when 6> 8,

. n, speed of light  _ 1 ~_ = _ 8m
sin@, = ”_1 (note that n, >n, ) irll)vacuumg v = m = ¢ = 3.00x10 S
Physical constants T = 3.1415927...

2
12 C —7T Un
¢ = 3.00x10° 2 h = 6.63x10"")s gy = 885XI0T —— Mo T 410 =
S N On
_ 7 -l _ -31 _ 27 -19
R, = 1.0974x10 m m, = 9.11x10 ~ kg m, Om, = 1.67x10 " kg 1eV = 1.6022%10" J




Intensity pattern of double slit:
1y: Intensity for a single slit

2
1= 410[005 E’%dsinda}

Chapter 36 Spherical boundary (radius R) Sign conventions (lenses & mirrors)
- between ny and n, Side A: the side from which the light
Plane mirror o o originates
i=-s dy2 =222 1 Side B: the side to which the light
Spherical mirr;e)r (radius R) s 1 R passes
= 5 Thin lens in air s > 0: object on side A (real object)
< 0: object ite side A (virtual
L1 e bz o0l odg sn et mostesde A i)
j thin lenses) ! 2 L~ o mas o 5
§ .l ! {1 | ; 1 < 0: image opposite side B (virtual)
M =L = f _+_':(n_1)Eﬁ_ITE R>0: Conside B
s f-s 5o 172 R < 0: C opposite side B
Chapter 37 Path difference at point P: Phase difference between rays
Double slit experiment  if S1and 82 in phase: Eelﬂectlng in air gaps or thin
AL = dsin® ms
AL = nA  max. constr. interference ® = cbpath difference + Preficctions
AL = + ID)\ max. destructive cbpath difforence = __A_]:__zn
- - EV ol interference medium
max. constr. interference
n=0,=1,%£2, ... ® = n2T n=020,12,..

max. destr. interference

_ 10 _
® = %L+§D@T[ n=01,2, ..

Chapter 38

Multiple slits (# of slits N, separation d between slits):
principal maxima:

dsin® = mA where order: m = 0,1, £2, ...

minima (single slit) in terms of a:
a = nTt where: n = £1,£2, ...

Multiple slits (width a, separation d ):

. 2 . _
I =1 0|:Sln.(N[3):| where: B = Tdsin® 1 total 1 multiple slit D’single slit
sinf3 ' A .
lar dispersion; — = ——— Apertures:
anguiar aisp " AN dcosH 0. = A S . =40
. A min D min min
resolving power: R = — = mN
' T AN Bragg’s Law:
Single Sh't (VYldth a): 2dsin® = nh where: n = 1.2, .
destructive interference:
sin® = mA where: m = 1,12,
a 2
I = [max(_Sl_flzgl_ where: o = m;\me O T~_ _-7 ?Bragg planes
a p—
Chapter 40 .
L L Tunnehng: [—%a JWD—E)}
A= > h = 6.63x10 " Js fraction getting through = e
AxAp >7 h 34
o= - E 7= = = 1.05x10 " Js
Photons: E = hff p - AEA: > 21
Particles with mass: Photoelectric effect:
low energy high energy E = % m’ = hf =W
_ P _
T om E = pc Compton effect: A=A = r%*(l —cos0)
Chapter 41
Bohr Model (hydrogen atom): True hydrogen atom (Heisenberg-Schroedinger):
= nh where: n = 1,2, ... principal quantum number n
) 2 angular momentum L
_ om0 em O _136eV 2 2
E, = -—0—71 = —— L™ =1(l+1)A" where: [=0,1,2,...,(n—1)
20 CHL&TI n . .
projection of L onto the z-axis:
1 :Ei_Ef - R El__ig L, = mpf where: m; = —I,...,-1,0,1, ...,
A he Ehf nfﬂ electron spin s: projection of s onto the z-axis:
_ 1 _ 11
W = E~E, "2 Ms T2




