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Light as a Particle
Photon Energy and Momentum

E=hf
_ N _hel
P=XT7\¢
Photoelectric Effect
Kmax = hf - (;5
\o e
o
Thermal Radiation
P=1IA
I=oT"
2898 x10° m K
max — T
B 2hc? 1

I() = N> ghe/XkT _

Compton Scattering

h

meC

N =\ =

(1 —cosb)

)\Compton = —— = 2.426 pm

MeC



Particles as Waves
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Rutherford Scattering
Distance of Closest Approach
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Bohr Model of the Atom
Quantized Angular Momentum
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1D Schrodinger Equation
Time-Dependent Schrodinger Equation
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Constant Potential Solutions U(x) = Uy
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Infinite Potential Well (Particle in a Box)
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Standing Wave Solutions
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Step Potential (E > U))

2D Schrodinger Equation
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Tunneling Probability Spin
Magnetic moment
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Hydrogen Quantum Numbers:
Orbital Spin
Quantum number 1=0,1,2,3,... s=1/2
Magnitude of angular momentum vector L = Il+1h S| =+/s(s+ 1)k
z component of angular momentum L, =mh S, = mgh
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Masses and Constants

Quantity MKS eV units
¢ speed of light 2.9979 x 108 m/s
e fundamental charge 1.602 x 10719 C
eV electron volt 1.602 x 10719 J
h  Planck’s constant 6.626 x 1073 Js 4.136 x 1071 eV s
h “h bar” 1.055 x 1073*  Js 6.582 x 10710 eV s
he 1.986 x 1072°  Jm 1240 eV nm (or MeV fm)
k  Boltzmann’s constant 1.381 x 10731 J/K 8.617 x 10° eV / K
o  Stefan-Boltzmann constant 5670 x 1078 W m=2 K
e~ mass of electron 9.11 x 10731 kg 0.511 MeV/c?
D mass ofproton 1.673 x 10727 kg 938.3 MeV/c?
n  mass of neutron 1.675 x 10727 kg 939.6 MeV /c?
luym =10"%m 1keV =10°eV
Inm =10"m 1 MeV = 10% eV
lpm =10""m 1 GeV =10°eV
I1fm =10"%m 1 TeV =102 eV
Math
Binomial Expansion
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Complex Numbers
Definitions
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Modulus squared

Euler’s Formula

Identities

Complex Traveling Wave

Complex Standing Wave
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