Announcement

« Homework 6 is due March 10, next Friday.
« Homework 7 is due March 22, the Wednesday after the spring break.

» Prof. Tanner’s office hour next Monday is over zoom, next Friday no office hour.



Last time

» Expectation values and uncertainty principles for 1D infinite potential well
* 1D finite potential well

- 2D/3D infinite potential well Y(x,y,z) = X(x)Y(y)Z(2)



Today's class

« Harmonic oscillator



Classical harmonic oscillator
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Why is harmonic oscillator important?

: v (r-re)”
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Simple harmonic oscillator NS
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Tunneling

\4

Ground state
Classical turning points are +/-x,



Simple harmonic oscillator




Find <x>, <x2>, and <Ax> for the ground state simple harmonic oscillator.
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Find <p>, <p?>, and <Ap> for the ground state simple harmonic oscillator.
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In-class exercise (5 min) k

An electron is confined by a 1-D harmonic potential with an effective spring constant of 100 eV/nm?2.

a. What is the ground-state energy in eV? Hint: use 1c=197 eV-nm

b. Where is the classical turning point?

c. What is the probability of finding this electron in a narrow interval of width 0.004 nm in the classical
forbidden region located 0.01 nm further away from the classical turning point?

W, = =1 — L . l00eV/mm*  _
&, E=ph=ghl=dic [L = LT ) | e = 138 eV
b. E= ’L"XM = X = 15 jrzw.;se\/ = 0.166 nm
loo ev / nm®
C, " l\"‘x)‘

Xz T -
?(x):J \q,(x)l’“dx - lq»(X)| AX = 0.004¢ =0 ‘(-l{-/

X= 0 ({bhm + 0.0| Wm =10, |76wm , X =0.004 hm

A= ,a=




New gquantum perspective ...

You will never look at these the same way...

ALAN LIGHTMAN

EINSTEIN S
DREAMS

MICHAEL FRAYN
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