Complex Numbers
Definitions

z=a+bi 2 =a—0bi
2= |z|e"® 2* = |z]e”™
Modulus squared
122 = 2*2 = a® + V?
Euler’s Formula
e = cos ¢ + isin¢
Identities 1 '
cos ¢ = §(e’¢ + e*“ﬁ)
RN P T S
sin¢g = Z(e —e ')
Complex Traveling Wave
U(x,t) = Aeikz—wt)
Complex Standing Wave

U(z,t) = Acos(kx)e ™!
de Broglie Waves
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1D Schrodinger Equation
Time-Dependent Schrodinger Equation
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Time-Independent Schrodinger Equation
U(z,t) = (x)e™"
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Normalization Condition
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Probability on small interval Ax

P(z) = |¥(z)|* Az

Probability on interval (a,b)
P(a,b) = |\Il )dz

Constant Potential Solutions U(x) = Uy

E > U
Y(x) = Asin(kx) + B cos(kx)
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w(x) — A/ezkx + B/efzkx
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Infinite Potential Well (Particle in a Box)

+o0o forx <0
U(x)=10 for0<z< L
400 forax>1L
Standing Wave Solutions
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Un(x) = \/zsin (?) n=1223,..
Energy States
h2n?
Ep= - =1,2,3,...
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Step Potential (E > U))
0 forz<0 (Region I)
U(z) = :
Up for0 (Region II)

Reflection Probability
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Transmission Probability
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Step Barrier (E < Up)
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Ul)=<Uy forO0O<az<L
0 forx > L
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Tunneling Probability
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2D Schrodinger Equation
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Wave Functions
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Energy Levels
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Infinite Potential Well in 2D

0 forO0<z<L;0<y<L

+o00 otherwise

) ey =1,2,3, ..

Ny — Fr) (ni + ni) Ng,ny =1,2,3, ...
Masses and Constants
Quantity MKS Other
c speed of light 2.9979 x 10% 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 4136 x 1071 eVs
ho “hbar” 1.055 x 1073 J's 6.582 x 10716 eV s
he 1.986 x 10°%  Jm 1240 eVnm 1240 MeV fm
k  Boltzmann’s constant 1.381 x 1073 J/K 8.617x 10° eV /K
o  Stefan-Boltzmann constant 5.670 x 1078 W m2 K4
e~ mass of electron 9.11 x 10731 kg 0.511 MeV/c2
p  mass ofproton 1.673 x 10727 kg 938.3 MeV/c?
n  mass of neutron 1.675 x 10727 kg 939.6 MeV/c?
1uym =10"%m 1keV = 10°eV
Inm =10""m 1 MeV = 10°eV
lpm =10"2m 1 GeV =10°eV
1fm =10"%m 1 TeV =102 eV




