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Reading$Quiz$

① Write$in$ket$nota7on:$

$

② Write$in$wave$func7on$nota7on:$

③ Write$the$“closure”$rela7on$in$ket$nota7on$

(another$way$of$wri7ng$the$iden7ty$operator$in$

terms$of$eigenkets)$

cn = nψ
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* x( )ϕn x( )dx
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Recap$

① Ladder$operators:$

② Ground$state$wave$func7on$

③ Generate$other$states$
 

mω
2

x + 
mω

d
dx

⎛
⎝⎜

⎞
⎠⎟
mω
2

⎛
⎝⎜

⎞
⎠⎟
1/4

e−mω x
2 /2

ϕ0 x( )  

= 0

a n = n n −1

a† n = n +1 n +1

n = 1
n!

a†( )n 0 ; ϕn x( ) = 1
n!

a†( )nϕ0 x( )



Recap$
•  States:$
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Small$white$board:$

Dimensions$of$

prefactor?$



Hermite$Polynomials$
•  Dimensionless$length:$

 
ξ ≡ mω
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Classical$limit$
•  Probability$density:$

•  Go$to$PhET$and$look$at$func7ons$

P x( ) =ψ * x( )ψ x( )



Kets$&$wave$func7ons$

•  Wave$func7on:$  ϕn x( )  n ϕn x( ) = x n

•  General$func7on:$
$

$

Normalize$

Probability$to$measure$energy$$$$$$$$$$$$$?$

What$is$c1?$c2?$
What$is$expecta7on$value$of$posi7on,$momentum,$energy?$

$

All$of$the$above$in$wave$func7on$nota7on$

$

$

$

$

$

ψ = ? 0 + i 1 + eiδ 3 − 4⎡⎣ ⎤⎦
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Kets$&$wave$func7ons$
•  Ket:$

cn = n ψ = n
0 + i 1 + eiδ 3 − 4
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Kets$&$wave$func7ons$

•  Wave$func7on:$

Expecta7on$values$posi7on,$momentum,$energy?$

All$of$the$above$in$wave$func7on$nota7on$

$

$

$

cn = ϕn
* x( )ψnorm x( )dx
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