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	Definition of total energy
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	“the sum of the mass–energy of a system of particles before interaction must equal the sum of the mass–energy of the system after interaction…”
	The law of the conservation of
mass–energy






	CHAPTER 3: The Quantum Theory of Light

	[image: ]
	Quantization of energy

	[image: ][image: ]
	Max. kinetic energy of photo-electron

	[image: ]
	Threshold frequency

	[image: ]
	Bragg equation

	[image: ]
	Compton effect

	[image: ]
	Momentum of photon












	CHAPTER 4: The Particle Nature of Matter
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	Radii of Bohr orbits in Hydrogen

	[image: ]
	Energy levels of an electron orbiting a charge Ze
(In Hydrogen Z=1)

	“Predictions of quantum theory must correspond to the predictions of classical physics in the region of sizes where classical theory is known to hold.”
	Correspondence principle
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	Phase velocity of matter waves
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	Group velocity of matter waves (=velocity of the particle)
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	Momentum–position
uncertainty principle

	“ If a measurement of position is made with precision Δx  and a simultaneous measurement of momentum in the x direction is made with precision Δpx,  then the product of the two uncertainties can never be smaller than  ℏ/2.”
	Momentum–position
uncertainty principle
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	Energy–time uncertainty principle

	“Electrons are very delicate and rather plastic—they behave like either particles or waves, depending on the kind of experiment performed on them. In any case, it is impossible to measure both the wave and particle properties simultaneously.”
	Complementarity
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	Plane wave representation for a free particle
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	The Schrödinger wave equation
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	Time-independent Schrödinger equation
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	Allowed energies for a particle in a box
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	Stationary states for a particle in a box
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	Energy levels for the harmonic oscillator
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	Average position of a particle
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	Average momentum of a particle






	CHAPTER 7: Tunneling Phenomena
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	Reflection coefficient for a barrier
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	Transmission coefficient for a barrier
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	Approximate transmission coefficient of a barrier with arbitrary shape
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	Transmission coefficient for field emission
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	Transmission coefficient for α particles of an unstable nucleus













	CHAPTER 8: Quantum Mechanics in Three Dimensions
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	Laplacian in the three spatial dimensions
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	Schrödinger equation in three dimensions
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	The time-independent Schrödinger equation
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	Allowed values of momentum components for a particle in a box
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	Discrete energies allowed for a particle in a box

	“It is impossible to specify simultaneously any two components of angular momentum.”
	Uncertainty principle for angular momentum



Summary of Ch.8 is on page 289 in the textbook [306 in pdf]
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QuANTITY syMBOL VALUE
Atomic mass unit u 16605 X 10 kg
931,49 Mev/ 2
Avogadro’s number M 6022 X 10% particles/mole
Bohr magneton o= 9974 % 10°2 )T
2 5.788 X 1075 V/T
# 0
Bohr radius a=—t 05202 % 1070 m
meek
Bolzmann’s constant ke, 1381 X 1072 /K
8617 % 107 eV/K
Coulomb constant 1/amey) 8988 % 10° N-m?/C?
Electron charge . 1602 % 1079 C
Electron mass ne 100 x 107 kg
5.486 X 10~ u
05110 Mev/e?
Gravitational constant G
me®
Hydrogen ground state =
energy
Neutron mass ma 1675 % 107 kg
10090
930.6 MeV/c
Nuclear magneton R 5051 X 10°7 )T
2mp 8152 X 1078 &V/T
Permeability of free o 4w X 1077 N/A
space §
Permitiviy of free « 8850 % 10712 C/N - m?
space
Planck's constant " 6626 % 1075
4136 X 1075 evs
=2 1055 % 103 s
6582 X 107 ev-s
Proton mass ny 1673 % 107 kg
10070
938.3 Mev/ e
Rydberg constant p-2die 1,007 X 107 m1
Speed of light n vacuum « 2098 X 10 m/s
Stefan-Boltzmann constant - 56705 X 105 W/m?K!

*More precise values of physical constants are provided in Appendix A.
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