
 

Wehave looked into three systems all using
Some form of

it Ftv to setup It E E E

and then investigate the timeevolution

energy eigenstates and their superposition

with e
Eth fr each eigenstate

We now turn to another system for the
same kind of work find energy eigenstates

investigate evolution

This new system theQvantomharmonic
oscillator has a classical analog

the simpleharmonic oscillator which

you have seen many times

We aim to formthe Hamiltonian for the 040

and we will do so as we have before forming
the classical Hamiltonian and then replacing

P X with operators pi E



Before we do that let's remind

ourselves of the classical SHO

This model SHO appears in physics in

many places 7 anywhere that Vlx xx

or approximately so

One place it is exact is a horizontal

oscillator on a frictionless surface

K M them theforce on
the box is

x Fspring Kix1 111 111111

This tone is derivable from a potential

VW that

So any classical system with a similar

potential will have solutions similar to

the SHO In fact for many
systems we can approximate

potential wells as 8140 potentials



I
TT T
at these local minimima VCx x x

this is because anyTaylor series for VCX
gives this

UH Uxo IT1 4 xD t'zI l fx xD't
when Xo corresponds to a local minimum
dv

o Defines a local extrema

VINE Vaio x'zdI x xo5t
We can shift zero VCH 0 or

UCH Vaio e'zdI l oCx xD
un w

VIX for always positive for localmin
the purposes off



Howe t there

µlX describes the SHO

This model produces Sinusoidalus

F Kx mf Kx

mi Kx x l
let wz 14M ii wax
s iAo
Classical SHO




