
 



















Two-Slide Course of Quantum Mechanics
I Everything in physics is model but not necessarily truth. Example: F = ma, general

relativity (for very large scales), quantum mechanics (for very small scales) are successful
models/theories because they fit our observations well.

I Classical/Newtonian Mechanics Model: a particle (e.g., electron in Hydrogen atom), is
located at some coordinate x = (x , y , z) at a given time t.

I Quantum Mechanics Model: we look for a complex valued wave function  (x, t) for this
particle and | (x, t)|2 is the probability of finding the particle at location x and time t.

I In 1D, wave function satisfies Schrödinger equation i @ @t = �@2 
@x2 + V (x) where V (x) is

an external potential (e.g., from proton).

I When solving this Schrödinger equation, one step is to find eigenvectors for the linear
operator d2

dx2 : we want to find u(r) and � satisfying

�d2u

dr2
= �u
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I We want to find u(r) and � satisfying � d2u
dr2 = �u.

I Here r is the distance between electron and proton: so u(r) should also satisfy u(0) = 0.

I If we only want eigenvectors of d2

dx2 , then eigenvectors include eax , cos(ax), sin(ax), ax + b
for any a, b 2 : the eigenvalues can be any number since a, b are arbitrary.

I Here we also need eigenvector to satisfy u(0) = 0: eigenvectors can only be
u(r) = cos[(n + 1

2 )⇡r ] with eigenvalue � = (n + 1
2 )

2⇡2 ( or u(r) = sin(n⇡r) with
� = n2⇡2), where n is integer.

I In Quantum Mechanics, eigenvalue � is defined as the energy of particle.

I This perfectly explains Rutherford–Bohr Atom Model: electron has only discretized energy.
14 / 1


