Lecture 1: Introductory remarks

September 21, 2019 1:43 PM
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How many of you
- Has taken E&M?
- Know of Hamiltonian is?
- Know what eigenvalue decomposition is?
- Unitary/Hermitian operations
- Polarization?

W‘-
/A\\W%S tong: det e eoorst .

O ves view

(~] Cx\‘e"’\
o Tokro bk by 4 ks £ o

(Tnstend P v

o Some ex? en fM-\' 5

The ner moAs-Q

e view  ¢gmodd

o Matrdicl &l —o Rad o gor o

o Postlibes

EXo.mP[p_; : —gw'm?\e \B ?m\ﬂ\elhd
- Sowsﬂ- Q- -?:Qﬁé\S

_ 3D ?,,OLW
= Anqu»/ "o
o %W?\,e 3D ewample

- Had\;oa.w oo,

QM Page 3



—e Ha,th‘o%w odpm

. \{o““g/i Dowble S’OA( dTGﬁW}V

° Maﬂl\_% e\l\,hlﬂ '\hs(cffﬁ(om’\‘c,f

. DBenm S?lel'\:f'(

e How Y chedl \E H,«ea_ G e sT,QL-“*_L

© O What & Yo el QN
@ Wﬂg b we QN 7
— > Some e_mPlc,s

- Historically
0 1890 - Spectrum of the sun and empty lines
1900 BBR: Blank: The radiation from the black body should be in quantized energies
1905: Einstein: the light should be quantized in energy (Hertz experiment 1887)
1911: Rutherford's experimental discovery of nuclei
1913: Bohr's model for atom: the quantized energies
1923: Comptons experiment: X-ray radiation has momentum and can kick the electrons
-------- Radiation is quantized and acts a particles
1923: de Broglie: Assocciated waves to Particles
1927: Davisson and Germer: Diffraction of electrons and Bragg's law
-Particles have wave-like behaviour
1925: Shrodinger and Heisenberg put together a theory of QM
= 1925: Matrix mechanics: discretization of radiation: particle aspects of radiations:
Eigenvalue problem
= 1926: Wave mechanics: wave-like aspects of particles: Generalization of de Broglie's
idea: Differential equation
= 1927:Born's rule: wave equation: amplitude of the probability
= Dirac's formulation: reconciles the two mechanics
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What is a wave and what characterizes the waviness?
What is a particle and what characterizes the particle character?
How can you test to see if a flow of sth is a flow of particles or waves?
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